
Neurodegener Dis 2017;17(suppl 1): 1-7- Page 1 

   

Plenary Lecture  

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1): 1-7- Page 2 

   

 
 
ADPD7-0168 
GENE SILENCING THERAPY FOR HUMAN NEURODEGENERATIVE DISEASE 
D. Cleveland
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The genes whose mutation causes human neurodegenerative disease are widely expressed within neurons and 
non-neurons of the nervous system, producing damage not only within the most vulnerable neurons but also 
within their partner neurons, glia, and endothelia. Sustained gene silencing or altered pre-mRNA splicing broadly 
within neurons and non-neurons throughout the nervous system has been achieved using a clinically feasible 
antisense oligonucleotide (ASO) injection into the nervous system. Beginning with the founding example for 
inherited ALS caused by mutation in superoxide dismutase, single doses of this “designer DNA-based” drug 
approach have been shown to produce sustained, catalytic (RNase H-dependent) RNA degradation of a target 
gene, thereby producing slowing of disease progression (for ALS-like disease in rodents) or sustained partial 
disease reversal for Huntington’s-like disease from single dose injection. Therapy with ASO injection is now in 
trial for ALS, Huntington’s disease, and myotonic dystrophy. An additional trial using an ASO that corrects the 
splicing of the SMN2 gene has demonstrated efficacy in spinal muscular atrophy (SMA). A trial is anticipated to 
initiate in 2017 for the most frequent cause (hexanucleotide expansion in the C9orf72 gene) of both ALS and 
frontal temporal dementia. An extension of this approach is development of synthetic CRISPR RNAs to induce 
transient activation of Cas9 nuclease to cleave and permanently inactivate a selected target gene. 
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TRANSMISSION OF Α-SYNUCLEIN STRAINS IN SYNUCLEINOPATHIES 

V.M.Y. Lee
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Aims 

The accumulation of pathological α-synuclein (α-syn) as Lewy bodies (LBs) in neurons is found in a number of 
neurodegenerative diseases including Parkinson’s disease without (PD) and with dementia (PDD) and dementia 
with Lewy bodies (DLB). However, in multi-system atrophy (MSA) misfolded α-synuclein accumulates as glial 
cytoplasmic inclusions (GCIs) in oligodendrocytes suggesting that they could represent a different unique strain of 
synucleinopathies.  

Method 

Here we found that pathological α-syn in GCIs and LBs (GCI-α-syn and LB-α-syn, respectively) are 
conformationally and biologically distinct. GCI-α-syn forms more compact structures and is ~1,000-fold more 
potent than LB-α-syn in seeding α-syn aggregation, consistent with the highly aggressive nature of MSA. 

Results 

 Surprisingly, the seeding properties of GCI-α-syn and LB-α-syn show no cell type preference, raising the 
question of why they demonstrate different cell type distribution in diseased brains. Strikingly, we found that 
oligodendrocytes but not neurons could transform misfolded α-syn into GCI-like strain, highlighting that distinct α-
syn strains could be generated by different intracellular milieus. Finally, GCI-α-syn maintains its high activity when 
propagated in neurons.  

  

Conclusion 

Thus, the properties of pathological α-syn are determined by both misfolded seeds and intracellular environments. 
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APOE, SYNAPSES, AND ALZHEIMER’S DISEASE 
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APOE, SYNAPSES, AND ALZHEIMER’S DISEASE 

Thomas C. Südhof 

Humans express three genetic isoforms of the gene encoding the apolipoprotein ApoE, ApoE2, ApoE3, and 
ApoE4, that differ by two residues. Of these genetic variants, ApoE4 represents the most important risk factor for 
Alzheimer’s disease, whereas ApoE2 protects against Alzheimer’s disease. In addition to serving as an 
apolipoprotein for LDL and VLDL particles in blood, ApoE is abundantly produced in brain by astrocytes, but its 
function in brain and the relation of that function to the role of ApoE in Alzheimer’s disease has remained unclear. 
In my talk, I will discuss our studies on human neurons that investigate a possible signaling function of ApoE, and 
try to relate this function to Alzheimer’s disease. 

Thomas Südhof has received several recognitions for his work on neurotransmitter release, including the Wilhelm 
Feldberg Award, the U.S. National Academy Award in Molecular Biology (shared with Richard Scheller), the 
Bernhard Katz Award, Biophysical Society (shared with Reinhard Jahn), the Passano Foundation Award, the 
Kavli Award (shared with James Rothman and Richard Scheller), the Lasker-deBakey Award in Basic Medical 
Research (shared with Richard Scheller) and the Nobel Prize in Physiology or Medicine (shared with James 
Rothman and Randy Schekman).  
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CURRENT DEVELOPMENTS IN THE TREATMENT OF PARKINSON’S DISEASE - FROM DISEASE 
MODIFICATION TO PREVENTION? 
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Current developments in the treatment of Parkinson’s disease – from disease modification to prevention ? 
 
Werner Poewe, Medical University Innsbruck, Department of Neurology 
 
 
Over the past 50 years, the treatment of Parkinson’s Disease has seen dramatic advances. Ever since the 
discovery of striatal dopamine deficiency in the late 1950s substituting striatal dopamine has remained the gold 
standard approach. Levodopa has remained the gold standard of efficacy to reduce the cardinal motor symptoms 
of PD, but long-term efficacy is limited by the evolution of motor complications. Ever since the 1980s until today, 
drug delivery efforts concentrate on optimizing levodopa pharmacokinetics and delivery and progress continues to 
evolve with current development programs of novel oral extended-release formulations, novel COMT-inhibitors, 
as well as formulations for novel delivery routes including intrapulmonary and subcutaneous levodopa delivery. 

Alternative approaches at restoring striatal dopamine via cell-based therapies were pioneered in the 1980s, but 
have remained challenging with important concerns raised by observations of Lewy-body formation in grafted 
neurons. Delivery of dopamine synthesizing enzymes via gene therapy is under current investigation with recent 
encouraging findings with a tri-cistronic vector encoding for TH, CH1 and AADC. 

Drug therapy beyond the dopaminergic system has received much attention and effort in the past 10 years, but so 
far with limited success. In contrast, multiple randomized controlled trials have established superiority of DBS 
versus best medical management in patients with levodopa-related motor complications and efforts continue to 
improve stimulation protocols, hardware and targets. 

The holy grail of PD therapy remains elusive, however. While neuroprotection moved into the focus with the 
DATATOP trial in the late 1990s, the history of disease modification trials has remained largely disappointing. 
There is new hope with the identification of pathological synuclein processing and trafficking as a novel target and 
the first alpha-synuclein-devoted immunotherapy trials in PD are underway. The urgency of this development is 
also driven by important progress in identifying prodromal stages of PD opening up perspectives for preventive 
therapies for subjects at risk to develop PD. 
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STAGING AD PATHOLOGY WITH PET 
K. Johnson
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Amyloid-beta and tau protein fibril depositions, the defining pathologies of Alzheimer’s disease, can now be 
detected during life with molecular imaging using positron emission tomography. Quantitative, anatomically 
localized measures of amyloid-beta and tau deposits can disclose the presence and evolution of Alzheimer’s 
pathology in preclinical as well as clinical populations. Recent studies suggest that molecular measures relate to 
clinical diagnosis, cognitive performance, and likelihood of progression. Amyloid-beta measures are widely 
employed to determine eligibility for anti-amyloid therapeutic trials, but of perhaps greatest interest is recently 
available evidence indicating that the increase in tau pathologic burden occurs more rapidly than disease 
changes reflected in more established Alzheimer's biomarkers. If these early indications from natural history 
studies are confirmed, efforts to develop therapies aimed at modifying Alzheimer’s pathology could be 
substantially more efficient. 
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BLOOD BRAIN BARRIER DYSFUNCTION, NEURODEGENERATION AND ALZHEIMER’S DISEASE 
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BLOOD BRAIN BARRIER DYSFUNCTION, NEURODEGENERATION AND ALZHEIMER’S DISEASE 

Objectives: Blood vessels in the brain are organized with surprising precision, patterned in parallel with the major 

brain circuits tasked with sensation, memory and motion.  This tight interrelationship may reflect key functional 
roles in neuronal normal function, brain aging and diseases such as Alzheimer’s disease (AD).  

Methods: I will examine the cellular and molecular composition of the blood-brain barrier (BBB) and the role of 

neurovascular unit in neurodegeneration in rare human monogenic disorders, and complex neurological diseases 
such as AD. We will make comparison with animal transgenic models. We use multiparametric magnetic 
resonance imaging (MRI) in the living human brain and animal brain, CSF biomarkers and tissue analysis to 
evaluate how changes in brain microcirculation relate to brain connectivity and cognition.  

Results: I will show i) cellular and molecular findings in blood vessels and signaling in pericytes, endothelium and 

astrocytes that can lead to neurodegeneration in humans and animal models; ii) the effects of AD risk genes (e.g., 
APOE4, PICALM, CLU) on blood vessels and BBB; iii) new BBB imaging and molecular biomarkers in the living 
human brain in relation to cognitive impairment; iv) targets and treatments directed at the BBB that have 
advanced to Phase 3 and Phase 2 clinical studies in AD and stroke patients, respectively, based on our 
preclinical findings.  

Conclusions: It is probably good time for us to begin thinking how to update our model of the AD 

pathophysiological cascade by including vascular dysfunction as a major contributor and/or a possible driver of 
disease pathogenesis. 

  

  

 
 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 8 

  

Symposium & Short Orals  

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 9 

  

 

SYMPOSIUM 01 - THE ALZHEIMER’S DISEASE SEQUENCING PROJECT  

 
ADPD7-1672 
LARGE-SCALE DNA SEQUENCE ANALYSIS AND ALZHEIMER’S DISEASE GENETICS 
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A substantial amount of the heritability of Alzheimer’s disease (AD) remains to be explained.  Early family studies 
lead to identification of rare mutations in 3 genes (APP, PSEN1 and PSEN2), and common variants in 
APOE.  Subsequent work using high-density genotyping arrays identified over 30 common variants loci.  The 
advent of low-cost high-throughput DNA sequencing makes it possible to identify additional rare single nucleotide 
variants (SNVs) in risk and protective genes.  Study designs include studies of multiplex late-onset AD kindreds 
and larger case-control samples.  The Alzheimer’s Disease Sequence Project (ADSP) generated whole genome 
sequence (WGS) from 1,000 family members and exome sequence data from 6,000 AD cases and 5,000 elderly 
normal controls.  Other efforts are generating additional WGS and WES data relevant to AD.   While analyses of 
these large data sets may yield AD risk genes, to identify rare variants of modest effect size will require much 
larger data sets.    While WGS/WES costs are declining, obtaining genetic data from very large samples will 
require use of high-density imputation panels to follow up candidates from sequencing experiments.  In addition to 
SNVs, it is now possible to derive high-quality structural variants (SVs; indels. Insertions, deletions, copy number 
variation, and chromosome-level alterations) from sequence data.  SVs, particularly short indels and variants 
<5000bp have not been tested in most disease studies including AD.  SVs account for a large part of genetic 
variation in human.  By using multiple analytic approaches and technologies for detecting genetic variation, we 
hope to resolve the genetics of AD more-completely. 
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ROLE AND RESOURCES OF NATIONAL INSTITUTE ON AGING GENETICS OF ALZHEIMER’S DISEASE 
DATA STORAGE SITE AND GENOME CENTER FOR ALZHEIMER’S DISEASE 
L.S. Wang
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National Institute on Aging Genetics of Alzheimer’s Disease Data Storage Site (NIAGADS) is a national genetics 
repository created by NIA to facilitate access by qualified investigators to genotypic data for the study of genetics 
of late-onset Alzheimer's disease.  The Genome Center for Alzheimer's Disease (GCAD) coordinates the 
integration and meta-analysis of all available Alzheimer’s disease (AD) relevant genetic data with the goal of 
identifying AD risk/causative/protective genetic variants and eventual therapeutic targets.  NIAGADS and GCAD 
support the Alzheimer's Disease Sequencing Project by collecting and harmonizing genomics data, and 
developing databases and portals for genomic information retrieval.  In this talk I will introduce both initiatives, 
their roles in ADSP, and how we can help investigators access ADSP data and resources. 
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ADPD7-1670 
IN SILICO FUNCTIONAL ANNOTATION OF GENOMIC VARIANTS AND MULTI-GENE ANALYSES IN LATE 
ONSET ALZHEIMER’S DISEASE 
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Objectives:  A major difficulty in working with any sequencing data is providing the potential functional 
consequences of the identified variants.  Our goal is to provide consistent genomic annotations for Alzheimer 
disease (AD) sequencing data integrating data from a large set of diverse databases of functional impacts.  In 
addition, these data will be used to focus multi-gene analyses of the detected variants. 

Methods:  We employed a strategy of integrating in silico functional information and applying it to large scale 
whole-exome and whole-genome sequencing efforts, We developed a workflow to provide investigators with 
predicted functional impact (from the Ensembl Variant Effect Predictor), variant allele frequencies observed in 
other studies (from the Kaviar database and the Wellderly Cohort), predicted loss-of-function status (from 
SNPEff), and multiple scoring metrics for assessment deleteriousness (including CADD, CATO, and SPIDEX 
scores). 

Results:  We annotated over 28 million variants identified from >12,000 AD cases and controls. Of these, 
approximately 5 million are novel events not reported in multiple reference databases.  Because the incredible 
depth of available data makes annotation of non-coding regions especially challenging, we developed 
approaches to collapse and combine gene regulatory annotations and (when possible) to assign them to 
downstream genes.  Using these annotations for multi-gene analyses is currently underway. 

Conclusions:  We constructed computational pipelines to generate detailed functional annotations for both coding 
and non-coding variants that enable hypothesis-driven analyses, and ultimately provide new insights into the 
pathogenesis of AD.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 12 

  

  

  

SYMPOSIUM 01 - THE ALZHEIMER’S DISEASE SEQUENCING PROJECT  

 
ADPD7-1666 
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Objectives:  The Alzheimer’s Disease Sequencing Project (ADSP) is an initiative to identify genetic variation 

influencing risk in late-onset AD (LOAD) with whole-genome sequencing (WGS) on 229 subjects from 42 non-
Hispanic White (NHW) extended AD families. We analyzed these data to identify putative risk variants co-
segregating with disease. 

Methods:  Standard bioinformatics protocols were applied, with multiple genotype callers used to develop 

consensus. Variants were annotated for function, frequency, segregation with disease, and with enhancer and 
expression QTL data. We examined segregation under consensus and family-specific linkage peaks, as well as 
within known AD candidate genes. 

Results:  Within the two consensus linkage regions we identified 32 rare (MAF<0.01) SNVs segregating with 

disease, were absent from all cognitively normal individuals, and were putatively functional (CADD score > 10). 
Within the family-specific linkage regions we identified 12 SNVs segregating , putatively functional variants, 
including missense SNVs in TTC3 (CADD=32) and FSIP2 (CADD=25). We also identified 26 variants that were 
within known candidate genes and co-segregated in >75% of AD patients, were rare (MAF<5%), and putatively 
functional (CADD score > 15).  The candidate loci include APP, PICALM, PSEN1, GRN, MS4A6A and MEF2C. 
Analysis of enhancer data identified multiple enhancer SNVs that segregate with disease and may influence gene 
expression. 

Conclusions:  This study shows the power of segregation-based family designs in WGS studies of complex 

diseases like AD, and suggests TTC3 and FSIP2 as AD risk genes. In addition, rare variation in previously 
identified candidate genes may play a role in familial LOAD risk.  
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Objectives: To test the hypothesis that AD cases who have close relatives also affected by the disease 

(“enriched cases”) are more likely than other AD cases to have AD risk variants, we evaluated the association of 
AD with variants identified by whole exome sequencing (WES) in samples of unrelated non-Hispanic whites (507 
enriched cases, 4,917 controls) and Carribean Hispanics (172 enriched cases, 177 controls) included in the 
Alzheimer’s Disease Sequencing Project.  

Methods: WES data were submitted to a bioinformatics pipeline that included consensus genotype calling of 

single nucleotide variants (SNVs) and small indels using GATK and ATLAS protocols, and evaluation of cryptic 
relatedness and differential missingness. Associations were tested using the score test for individual variants and 
SKAT-O for gene-based tests, adjusting for age, sex, and principal components of ancesty.  

 Results:  We identified significant association with three SNVs near APOE, the previously established AD 
TREM2-R47H variant, and SNVs in PRSS1, SORBS1, NUFIP1, WDR59 and PKD1L2. Significant associations 
were also observed with small indels in SHKBP1, ZNF718, ZNF595, and TUBB4Q. Gene-based tests considering 
only highly deleterious variants revealed significant associations with CD22, PHTF1, PRSS1, SLC38A10, and 
TMEM82. Novel gene-based associations with DNPH1, FOXD4L1, IGHV3-64, PLCL2, and RPL19 were observed 
in tests considering high or moderate-effect variants.  

 Conclusions: This study identified significant AD associations with several novel genes. These findings suggest 

that persons in families with multiple cases are likely to harbor rare highly penetrant AD risk variants and that 
studies of enriched cases will help delineate mechanisms leading to AD.  
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While common variants at the APOE locus can influence the risk of late onset Alzheimer’s disease (LOAD), rare 

coding variants may also alter risk.  Families multiply affected by LOAD from inbred, island populations can be 
enriched for such variants.  We have investigated Caribbean Hispanic families from the Dominican Republic 
multiply affected by LOAD to identify novel coding variants. We used two experimental approaches: 1) to detect 
rare coding variants underlying loci detected by genome-wide association studies (GWAS) we conducted targeted 
sequencing of ABCA7, BIN1, CD2AP, CLU, CR1, EPHA1, MS4A4A/MS4A6A, SORL1 and PICALM in three 
independent LOAD cohorts; 2) Whole exome sequencing was also completed in 31 Caribbean Hispanic families 
without known mutations (e.g. APP, PSEN1 or 2) or APOEε4 homozygous carriers. In the first experiment, a 

statistically significant 3.1-fold enrichment of the nonsynonymous mutations was found among LOAD cases 
compared to controls with no difference in synonymous variants. Mutations were identified in ABCA7, CD2AP, 
EPHA1, SORL1 and BIN1. The EPHA1 variant segregated completely in an extended Caribbean Hispanic family. 
In the second experiment, rare missense mutations in the Snf2-related CREB binding protein activator, SRCAP, 

were found in eight unrelated families. In both experiments the frequency of these variants were significantly 
greater in the affected than in the unaffected family members and significantly different from the frequency found 
in the Exome Aggregation Exchange for the Latino population.  High throughput sequencing of an inbred, island 
population can reveal an excess burden of deleterious coding mutations in LOAD. Identifying coding variants in 
LOAD will facilitate the creation of tractable models for investigation of disease-related mechanisms and potential 
therapies. 
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It has been assumed that the conversion of ProNGF to mature NGF (mNGF) in the CNS takes place 
intracellularly and that the mature NGF is released from neurons in an activity-dependent manner. Our lab has 
demonstrated that instead it is ProNGF the molecule released ex-vivo in an activity-dependent manner. Further to 
it, we unraveled a metabolic pathway composed of zymogens and convertases responsible for the proNGF 
conversion to mNGF and its ulterior degradation in the extracellular milieu (Bruno et al, PNAS, 2006). This 
pathway has been further validated in vivo (Allard et al, J. Neurosci. 2012).  

  

The status of NGF In Alzheimer’s disease (AD) had presented a paradox as such a severe atrophy of NGF-
dependent forebrain cholinergic neuron is observed along with normal NGF synthesis and with abundance of the 
NGF precursor molecule. Our studies have resolved the paradox. We found in Alzheimer’s disease brains an 
evidence for a deregulation of the novel NGF metabolic pathway (Bruno et al. J. Neuropathol. and Exp. Neurol. 
2009) in which the conversion of proNGF to mature NGF is compromised and the NGF degradation facilitated. A 
similar NGF metabolic deregulation was found in Down syndrome (DS) brains with AD pathology (Iulita et al 
Brain, 2014).  

  

The above findings provide a rationale for the marked atrophy of NGF-dependent forebrain cholinergic neurons 
and loss of cortical-hippocampal. Both AD and DS develop a decades-long “silent” amyloid pathology which will 
result in the eventual clinical presentation of dementia. We postulate that the above described deregulation of the 
brain NGF metabolic pathway open new possibilities to investigate biomarkers indicating the “silent” AD pathology 
in populations at risk; in DS individuals and in AD pre-symptomatic stages, alike. The above proposition is 
reinforced by our preliminary results from longitudinal studies in a DS population revealing a correlation between 
ProNGF levels and cognitive decline (Iulita et al, 2016, Alzheimer’s & Dementia).   

  

Supported the Canadian Institutes of Health Research and the Alzheimer’s Society of Canada. ACC is a member 
of the Canadian Consortium of Neurodegeneration in Aging.  
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Aims 

While several key aspects of AD pathogenesis have been identified, the mechanisms that govern cell loss in AD 
remain elusive. Necroptosis, a programmed form of necrosis, is executed by the mixed lineage kinase domain-
like (MLKL) protein, which is triggered by receptor-interactive protein kinases (RIPK) 1 and 3. 

Method 

To dissect the mechanisms of neuronal loss in AD, we employed multidisciplinary approaches. Specifically, we 
have used multiple animal models, human tissue from multiple cohorts, and gene expression data from multiple 
laboratories.  

Results 

We will show that necroptosis is activated in human AD brains and its activation correlates with brain weight. We 
will also show that in two animal models of AD that necroptosis is activated only in the line characterized by 
marked neuronal loss. We further show that genetically increasing necroptosis in a mouse model of AD induces 
neuronal degeneration to a greater degree than in non-transgenic controls, indicating that mice with AD pathology 
are more prone to necroptosis-induced cell loss. 

Conclusion 

Our novel and exciting data expected to fill a critical gap in knowledge; we provide the first direct evidence that 
necroptosis is activated in human AD brains, as well as in a mouse model of AD that develops neuronal loss. Our 
studies open new venues of research and interventions for this insidious disorder, which affects more than 40 
million people worldwide. 
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ADPD7-1299 
ALZHEIMER’S DISEASE ASSOCIATED PATHOLOGIES INDUCED BY PATHOGEN-MEDIATE BETA-
AMYLOID DEPOSITION 
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Aims 

Mounting data are consistent with a role for infection in the etiology of Late-Onset Alzheimer’s disease (LOAD). 
We recently reported the amyloid-beta protein (Abeta) that generates hallmark beta-amyloid plaques in LOAD 
brain, is an antimicrobial peptide (AMP). Human Abeta expression protects against bacterial, fungal, and viral 
pathogens in cell culture and transgenic animal infection models. Moreover, Abeta microbial inhibition is mediated 
by the entrapment and sequester of invading pathogens within beta-amyloid deposits. Here we investigate if 
microbial seeded beta-amyloid may contribute to other key pathological pathways in Alzheimer's disease, 
including neuronal death, tauopathy, and induction of potentially damaging immune cytokines. 

Method 

Beta-amyloid mediated pathologies were investigated using a 3-D human neuronal cell culture system that 
recapitulates LOAD pathologies, including Abeta amyloidosis, beta-amyloid-induced tauopathy, and 
neurodegeneration. Viral and bacterial infectious agents were tested in our models, including herpes simplex one 
(HSV-1) and Salmonella Typhimurium. Also included is data from our meningitis transgenic mouse (5XFAD) 
model. 

Results 

Data is consistent with pathogen-induced Abeta amyloidosis mediating further LOAD-associated pathologies. 

Conclusion 

Data show infection-mediated beta-amyloid deposition is sufficient to induce other hallmark Alzheimer's disease 
pathologies. Our findings are consistent with the emerging antimicrobial protection hypothesis for LOAD and 
support a model for Alzheimer's disease in which apparently independent pathologies may be linked to infection. 
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Aims 

Glucocorticoid resistance is a risk factor for Alzheimer’s disease (AD). Molecular and cellular mechanisms of 
glucocorticoid resistance in the brain have remained unknown and are potential therapeutic targets. 
Phosphorylation of glucocorticoid receptors (GR) by brain-derived neurotrophic factor (BDNF) signaling integrates 
both pathways for remodeling synaptic structure and plasticity. 

OBJECTIVES: To test (i) the role of the BDNF-dependent pathway on glucocorticoid signaling in a mouse model 
of glucocorticoid resistance, (ii) its influence on dendritic spine loss and tau phosphorylation as risk factors for AD, 
and (iii) its relevance for human pathology. 

Method 

We manipulated (1) BDNF signaling using a TrkB mutant that can be inactivated chemically, (2) glucocorticoid 
signaling using a BDNF insensitive GR mutant, and (3) the expression of DUSP1, the MAPK-phosphatase 
downstream of BDNF and GR pathways in a mouse model of glucocorticoid resistance featuring impaired cortisol 
awaking response.  Synaptic defects and Tau phosphorylation were analyzed post-mortem.  DUSP1 expression 
in human brain was analyzed in correlation to AD diagnosis and cognitive impairment in two independent 
American cohorts (10 controls + 15 AD and 17 controls + 29 AD). 

Results 

Deletion of GR phosphorylation at BDNF-responding sites and downstream signaling via DUSP1 triggers tau 
phosphorylation and dendritic spine atrophy in mouse cortex. In human cortex, DUSP1 protein expression 
correlates with tau phosphorylation, synaptic defects and cognitive decline in subjects diagnosed with AD. 

Conclusion 

Our findings provide evidence for a causal role of BDNF-dependent GR signaling on tau neuropathology and 
indicate that DUSP1 is potential target of therapeutics. 
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ROLE OF OLIGOMERS AND HOST CYTOTOXICITY IN THE ANTIMICROBIAL PEPTIDE ACTIONS OF 
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Aims 

Generation of soluble polymorphic amyloid-β protein (Aβ) oligomers is widely characterized as intrinsically 
pathological. However, we recently confirmed Aβ is an antimicrobial peptide (AMP) and that oligomeric species 
mediate microbial inhibition. Aβ expression protects against bacterial and fungal infections in transgenic mice, 
Caenorhabditis elegans, and Drosophila, doubling host survival in some cases. Among AMPs, the generation of 

soluble oligomers, and under some conditions host cytotoxic species, play key roles in normal protective 
activities. Polymorphic AMP oligomer populations show expanded microbicidal spectrums compared to 
homomorphic species. Specific AMP oligomers also target and kill infected and cancerous host cells. Aβ 
cytotoxicity is widely viewed as an abnormal and exclusively pathological activity. Our study investigates possible 
roles for cytotoxic oligomers in the normal protective actions of Aβ in innate immunity. 

Method 

Soluble Aβ species were characterized for cytotoxic activities towards different microbes and normal, abnormal, 
and infected host cells. Cytotoxicity was characterized in in vitro assays and a 3-D human neuronal culture model 
of brain. 

Results 

Soluble polymorphic Aβ oligomers show increased antimicrobial potency and an expanded activity spectra 
against fungi, bacteria, and viruses. Aβ cytotoxicity also appears to target infected and abnormal host cells. 

Conclusion 

Data are consistent with a key role for pathways that generated polymorphic oligomers in the normal antimicrobial 
activities of Aβ. In addition, findings suggest Aβ host cell cytoxicity may not be an exclusively pathological activity 
but may mediate protective actions that help limit the spread of infection within tissues. Findings are consistent 
with the emerging antimicrobial protection hypothesis of AD. 
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PATHOBIOLOGICAL CHARACTERISTICS OF AMYLOID-BETA43 AND AMYLOID-BETA(PE3)42: MISSING 
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Aims 

The deposition of Amyloid-beta protein (Abeta) in cerebral blood vessel walls as Cerebral Amyloid Angiopathy 
(CAA) is likely caused by deficient clearance of Abeta across the blood-brain barrier. Many Abeta isoforms 
accumulate in senile plaques, whereas only a subset is found in CAA. For example, the peptides Abeta43 and 
Abeta(pE3)42 are absent from CAA, whereas Abeta40 and Abeta42 accumulate in CAA. We hypothesize that this 
is due to increased clearance, which may depend on aggregation properties, cytotoxicity of the peptides towards 
cerebrovascular cells or altered interaction of these peptides with Apolipoprotein E (ApoE). We studied these 
peptide characteristics in order to obtain a better understanding of the mechanisms leading to CAA. 

Method 

Abeta aggregation was analyzed using Thioflavin T fluorescence. Interaction of Abeta with (lipidated) ApoE was 
analyzed either using gel electrophoresis with Western Blotting, ELISA or fluorescence anisotropy. Cytotoxicity 
was studied using cell viability and mitochondrial activity assays. Finally, we studied the effects of ApoE on Abeta-
mediated cellular toxicity and aggregation propensity. 

Results 

Both Abeta43 and Abeta(pE3)42 showed decreased interaction with ApoE (all isoforms), compared to Abeta40 
and Abeta42. The aggregation propensity of Abeta43 was, however, comparable to Abeta42. Abeta43 was less 
toxic to cerebrovascular cells than Abeta40 and Abeta42. 

Conclusion 

We have indications for a reduced interaction between ApoE and Abeta43 and Abeta(pE3)42. We speculate that 
this reduced interaction results in more efficient clearance and therefore, explains the absence of these peptides 
from CAA.  
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ADPD7-1141 
THE BETA AMYLOID-AMYLIN INTERACTION: IS THERE A MOLECULAR LINK BETWEEN DIABETES AND 
ALZHEIMER’S DISEASE? 
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Aims 

Clinical studies have shown that type-2 diabetes (T2D) is associated with increased risk of dementia, including 
Alzheimer’s disease (AD). Increased amylin (hIAPP) deposited as amyloid in pancreas is a characteristic feature 
of type-2 diabetes (T2D) and recent findings show that hIAPP co-exist with beta-amyloid (Aβ) deposits in the 
brain suggesting their ability to synergistically interact to potentiate cell death and amyloid deposition. The main 
aim of this project is to characterize the interactions of Aβ and hIAPP, changes to their structure and toxicity upon 
formation of their complexes. 

Method 

A number of biophysical methods including transmission electron microscopy (TEM), Blue native gel 
electrophoresis (BN-PAGE), Surface plasmon resonance (SPR), and thioflavin-T aggregation assays were used 
to study the interaction of Aβ and hIAPP. Neurotoxicity and cellular internalization of Aβ-hIAPP complexes were 
studied in human neuroblastoma cells using mitochondrial, membrane integrity assays and confocal imaging 
using fluorophore labelled peptides. 

Results 

Our findings show that hIAPP interacts with Aβ42 to modulate both the structure Aβ42 oligomers and the 
aggregation pathway. Furthermore, Aβ42-hIAPP complexes showed increased cell toxicity and uptake into the 
cells, whereas rIAPP, a non-amyloidogenic isoform of amylin, did not potentiate Aβ42 toxicity or alter its uptake 
into neurons. 

Conclusion 

Our studies show that hIAPP directly interacts with Aβ to form complexes with enhanced toxicity and cell 
permeability in neurons, providing evidence for its potential role in promoting cell loss and neuronal loss in AD. 
These findings suggest Aβ-hIAPP interaction as a critical event in aggravating neurodegeneration and a 
molecular link between AD and T2D. 
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Aims 

The spreading of alpha-synuclein aggregates along interconnected neuronal pathways is believed to be a key 
mechanism of the PD pathological process, and to form the basis of the progressive nature of this disease, as 
reflected in the Braak hypothesis. The link between alpha-synuclein aggregation, and its spreading, and PD-
associated pathological changes is unclear.  

Method 

We used unilateral intrastriatal injections of alpha-synuclein fibrils into wildtype mice to induce aggregation and 
spreading of alpha-synuclein. We analyzed neurodegeneration and microgliosis, two hallmarks of PD, in regions 
with and without aggregates using quantitative histology. 

Results 

We found, 3 months after injection of fibrils, loss of TH-positive neurons in the Subst. Nigra and of synaptophysin-
positive synaptic terminal in the hippocampus. Neurodegeneration occurred in the presence but also, and to a 
similar extent, in the absence of alpha-synuclein aggregation. We also found, in the same brain regions, a 
remarkably strong microgliosis. We found no such changes in alpha-synuclein deficient mice. 

Conclusion 

Our results indicate that PD-associated pathologies, while still dependent on the presence of endogenous alpha-
synuclein, are not driven by alpha-synuclein aggregation or its spreading. These pathologies may be caused 
other diffusible factors, such as alpha-synuclein oligomers, or yet unknown factors. Our findings may lead to a re-
interpretation of the concept of prion-like spreading in neurological diseases. 
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Since 2007 the diagnosis of Alzheimer's disease (AD) has changed. It went from an exclusionary approach to an 
inclusionary approach by acknowledging the importance of biomarkers to identify the underlying pathology. In 
2007 the IWG produced the first version of the new reserah criteria, enabling a diagnosis of 'prodromal' AD. In 
later revisions and updates (2010 and 2014) the clinical spectrum was expanded to include atypical forms of AD 
and the importance of amyloid deposition evidenced by CSF or PET was highlighted. In 2016 we advanced the 
criteria to include preclinical forms. 
In 2011 under the auspices of the NIA and AA 3 sets of criteria were presented, for the preclinical, MCI and 
dementia forms of AD. The dementia criteria also expanded beyond the classic amnestic presentation. In 2016 
the NIA criteria will have been revised also. 
For the practising clinician nothing much may have changed yet, but for research the concept change meant a lot. 
In the presentation I will compare and value the criteria against each other and lay out for which situation which 
criteria are needed. In addition, I will review how the biomarkers have been developed to the level that may be 
used in practice enabling implementation in clinical practice. 
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Background:  One of the pressing dilemmas in finding a successful treatment for Alzheimer’s disease (AD) 

remains how best to identify individuals who are clearly on the AD trajectory but at an early enough stage of the 
pathophysiological process to be maximally responsive to therapeutic intervention. Converging data from PET 
amyloid imaging, cerebrospinal fluid studies and large autopsy series suggest that one-third of clinically normal 
older individuals have evidence of abnormal accumulation of cerebral amyloid-beta (Aß), an ideal population for 
secondary prevention trials. 

Methods: Multiple secondary prevention trials are now underway in both genetic at-risk and age-at-risk 

populations. The Anti-Amyloid Treatment in Asymptomatic AD (A4) Study is enrolling 1150 clinically normal older 
(ages 65-85) individuals with elevated amyloid accumulation to test an anti-amyloid-beta monoclonal antibody in a 
3.25 year Phase 3 clinical trial. The EARLY Study is testing a BACE inhibitor in 60-85 year old clinically normal 
participants in a 4.5 year clinical trial.  The recently funded Ante-Amyloid prevention of Alzheimer’s disease (A3) 
Study aims to prevent amyloid accumulation in clinically normal participants who are not yet “amyloid-positive”, 
and move closer to primary prevention.  

Results: Data from the Harvard Aging Brain Study and preliminary analyses of the A4 screening PET data 

suggest that neocortical amyloid and tau levels are significantly associated, even within the restricted ranges of 
amyloid and tau seen in preclinical AD. 

Conclusion: These secondary prevention trials will test the hypothesis that anti-amyloid therapies, if initiated 

prior to clinical impairment, can slow neurodegeneration and cognitive decline associated with early AD.   
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Despite the critical importance of identifying Alzheimer’s disease (AD) as early as possible in order to maximize 
the effects of therapeutic or preventive interventions, there remain limitations in methods for early detection. In 
addition, while there is accumulating information from epidemiological studies on risk or protective factors for AD 
dementia (i.e., lifestyle, cardiovascular risk factors, psychological factors, early-life risk factors, and genetic 
factors), we do not know much about the exact mechanisms or inter-individual differences of their contributions. 
The Korean brain aging study for early diagnosis and prediction of AD (KBASE) is an ongoing prospective cohort 
study for cognitively normal (CN), mild cognitive impairment (MCI), and AD dementia individuals. The study aimed 
1) to search new biomarkers for AD, blood biomarkers in particular, and 2) to investigate how the proposed risk 
and protective factors for AD contribute to pathological hallmarks of AD and other changes in human brain. The 
KBASE, funded by the Ministry of Science, ICT and Future Planning, Korea, started in April, 2014 and are going 
to recruit 650 subjects (70 young CN, 350 old CN, 140 MCI, and 90 AD dementia from Seoul, Korea. All subjects 
receive comprehensive clinical and neuropsychological evaluation, multi-modal brain imaging including MRI & 
MRA, FDG-PET, and PiB-PET, and blood and genetic marker analyses at baseline, and then are followed up 
annually with clinical assessment and biannually with brain imaging. In this talk, a brief overview on the KBASE 
and recent findings from the study will be presented. 
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The exploration of spatial navigation (SN) difficulties in Alzheimer disease (AD) offers a practical, inexpensive and 
reliable alternative to the assessment of metabolic and structural biomarkers. Various research groups have 
designed subjective SN complaints questionnaires and computer-based tests with similar results, but 
heterogeneity of these approaches underlines the need for a consensus. Project employing computerized SN 
games has been recently launched using a ‘big data’ approach which could prompt SN research by decades. We 
have previously reported that SN is impaired early in the course of AD and that it can reliably identify individuals 
at higher risk of AD within the heterogeneous population of patients with mild cognitive impairment. SN 
impairment reflects hippocampal atrophy and certain ApoE4 and TOMM40 genotypes. Independence of SN 
domain on language, memory, executive and visuo-spatial functions underlines the need of its assessment to 
obtain a comprehensive cognitive profile of individuals at various stages of AD. Global clinical trials gathering data 
across countries with different languages and cultures offer further application for the SN paradigm. Furthermore, 
drug development for AD is challenged by the successes in animal models tested in Morris Water Maze (MWM) 
and failures to meet primary outcome measures with cognitive tests in clinical phase 2/3 studies. We successfully 
examined the utility of human MWM to assess the effect of therapy with cholinesterase inhibitors and 
scopolamine in healthy subjects and AD. The use of an SN paradigm has the potential to bridge from preclinical 
to clinical studies with high levels of predictive validity. 
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Aims 

To identify parameters that might predict survival in patients with Alzheimer’s disease (AD) after the start of 
cholinesterase inhibitor (ChEI) therapy. 

Method 

The Swedish Alzheimer Treatment Study (SATS) was a prospective, observational, multicentre study conducted 
to assess the effect of long-term ChEI therapy in clinical practice. The SATS included 1,021 outpatients with a 
clinical diagnosis of mild to moderate AD (Mini-Mental State Examination [MMSE] score, 10–26) at the initiation of 
ChEI treatment. Cognitive ability (MMSE, and Alzheimer’s Disease Assessment Scale–cognitive subscale [ADAS-
cog]), and activities of daily living (ADL) capacity (Instrumental Activities of Daily Living scale [IADL], and Physical 
Self-Maintenance Scale [PSMS]) were evaluated at baseline and semi-annually over 3 years, and the date of 
death was recorded. 

Results 

After 17 years of follow-up, 881 (86%) of the SATS participants had died. The mean (95% confidence interval) 
time from AD diagnosis to death differed between patients with varying levels of disease severity, from 6.6 (6.3–
7.0) years (MMSE score, 24–26 points) to 5.4 (4.9–5.8) years (MMSE score, <17 points) (P = 0.001), and from 
6.8 (6.4–7.2) years (ADAS-cog score, <16 points) to 5.4 (5.0–5.7) years (ADAS-cog score, >27 points) (P < 
0.001). Survival ranged from 7.9 (7.1–8.7) years (no IADL impairment) to 5.3 (4.9–5.6) years (IADL score >19 
points) (P < 0.001), and from 7.0 (6.6–7.3) years (no basic ADL impairment) to 4.8 (4.2–5.4) years (PSMS score, 
>10 points) (P < 0.001). 

Conclusion 

Both cognitive and functional assessment scales can be used to predict survival of AD patients after the start of 
ChEI therapy. 
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Aims 

Obesity is a risk factor for AD and weight loss has been proposed as an early sign of pre-clinical AD. We aimed to 
assess the relationship between obesity and brain structure taking into account the potential confounding effect of 
weight loss in the association. 

Method 

We included 139 subjects (104 with 2-years follow-up) with available 3T MRI scan from the ADNI cohort. We 
compared the cross-sectional and the longitudinal changes in cortical thickness (CTh) in relation to the weight 
trajectories and to the BMI categories (normal-weight, overweight or obesity). CTh and symmetrized percent 
change (spc) between baseline and the 2-year scan were extracted using Freesurfer. 

Results 

Subjects with significant weight loss during the follow-up presented decreased CTh already at baseline and an 
accelerated 2-years cortical thinning. Overweight subjects showed increased baseline CTh and an attenuation in 
the 2-year cortical thinning as compared with normal-weight and obese subjects. When subjects with significant 
weight loss were excluded from the analyses, no significant differences in CTh or spc were found between normal 
weight and overweight subjects whereas obese subjects showed extensive clusters of decreased CTh in both 
hemispheres and accelerated 2-year atrophy rates as compared with normal-weight and overweight subjects. 

Conclusion 

Late-life unintentional weight loss is related to cortical thinning and longitudinal brain atrophy. Late life obesity is 
associated with cortical thinning and with accelerated atrophy rates although weight loss negatively confounds 
this association. 
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Aims 

Weight loss is an early manifestation of Alzheimer’s disease (AD) that often precedes the cognitive decline (Cell 
Metabolism 22:761,2015).  We previously found that transgenic mice with amyloid-beta (Aβ) accumulation have 
body weight/adiposity deficits and low plasma leptin levels prior to plaque formation, suggesting that early Aβ 
pathology can cause metabolic deficits (J Neuroscience 34:9096,2014).  In this study, we sought to verify our 
animal studies by investigating whether body mass index (BMI) and plasma levels of adipocyte-derived hormones 
or adipokines are altered in human preclinical AD subjects. 

Method 

Cognitively intact (CDR=0) volunteers from the Healthy Aging & Senile Dementia and Adult Children Study 
(Missouri, USA) with BMI<30, neurocognitive testing, fasting plasma and cerebrospinal fluid (CSF) were included 
in this cross-sectional study.  Preclinical AD was defined using previously established CSF criteria (Lancet 
Neurology 12:957,2013).  Plasma leptin and adiponectin levels were measured by ELISA. 

Results 

Male preclinical AD subjects had lower BMI, lower leptin, and higher adiponectin levels, consistent with adiposity 
deficits. Changes in BMI and leptin levels were positively correlated with CSF Aβ1-42 levels. Interestingly, female 
preclinical AD subjects had no differences in BMI, leptin and adiponectin levels compared to controls. 

Conclusion 

Together with our animal studies, these results collectively suggest that weight loss and alterations in adipokines 
may be caused by early Aβ pathology.  Although the findings need verification in additional cohorts and the 
mechanisms defined including any sex differences, these findings may provide key insights into the mechanisms 
underlying weight loss in AD. Funding: BrightFocus Foundation (MI), AG051179 (MI), NS37853 (CI). 
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TIME TRENDS IN LEVEL AND DECLINE OF COGNITION AND FUNCTION OF ELDERLY PEOPLE 10 YEARS 
APART: THE PAQUID STUDY 
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Aims 

The present study aimed to examine the potential evolution of cognition and functioning in daily living over time, 
and the specific effect of educational level and vascular factors on these evolutions.  

Method 

The study was conducted on two “generations” of elderly subjects aged 78-88 years, included 10 years apart in 
the Paquid cohort (n=612 in 1991-92 and n=628 in 2001-02) and followed-up over 12 years with systematic 
assessment for cognition and function. Four cognitive tests were used: the MMSE test, the Isaacs Set Test (IST), 
the Benton Visual Retention Test (BVRT) and the Digit Symbol Substitution Test (DSST). Functional abilities were 
assessed with a four Instrumental Activities of Daily Living (IADL) score. Linear mixed effects models were used 
to compare cognitive and functional evolution between the two generations.  

Results 

The second generation had significantly higher performances at baseline than the first one for the four cognitive 
tests (from p=0.005 to p<.0001). For the MMSE and the IST, these differences were mostly explained by 
educational level improvement, but not for the BVRT and the DSST. Vascular factors did not explain the 
differences between generations. For cognitive decline over the 12-year follow-up, no difference was observed 
between the two generations. Regarding function, no differences were found for global performances neither at 
baseline nor in the progression over the follow-up. 

Conclusion 

The improvement of the overall cognitive state of the French elderly population may be due to multiple factors. 
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BACE1: promise and challenges as a therapeutic target for Alzheimer’s disease 

The β-secretase, β-site amyloid precursor protein (APP) cleaving enzyme 1 (BACE1), is the first of two proteases 
(the second being γ-secretase) to cut APP to generate the β-amyloid peptide (Aβ) implicated in Alzheimer’s 
disease (AD) pathogenesis. As such, BACE1 is a prime therapeutic target for lowering cerebral Aβ levels as a 
treatment strategy for AD. The highest levels of BACE1 in the body are found in neurons of the brain, where it is 
localized within endosomal compartments of cell bodies and presynaptic terminals under non-pathologic 
conditions. BACE1 has numerous other substrates besides APP that are important for normal physiological 
function in the brain. To address whether inhibition of BACE1 will cause mechanism based side effects in the 
CNS, we have generated BACE1 conditional knockout mice in which the gene for the enzyme is deleted in 
postnatal excitatory forebrain neurons. Additionally, we have made BACE1 conditional knockout mice in which the 
BACE1 gene is inducibly deleted globally in the brain and body at different ages in the adult. The BACE1 
conditional knockout mice allow us to explore questions about the physiological functions of BACE1 in specific 
cells of the body and at different ages, as well as to assess the role of BACE1 in amyloid pathology. 
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THE BETA-SECRETASE BACE1 CONTROLS SYNAPTIC STRENGTH IN THE MURINE BRAIN 
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Aims 

BACE1 is a key drug target in Alzheimer’s disease. However, it remains unclear whether therapeutic BACE1 
inhibition is safe, because BACE1 has an increasing number of physiological substrates and functions. Here, we 
identify a new phenotype of BACE1-/- mice and a contributing substrate.  

Method 

We used electrophysiology, proteomics, primary neuronal cultures and in vitro BACE1 assays.  

Results 

Using electrophysiology we identified a new phenotype in BACE1-/- mice, namely an altered transmission at 
inhibitory synapses. Using proteomics we identified known BACE1 substrates, such as APP, contactin-2 and 
CHL1, as well as new BACE1 substrates, including synaptic cell adhesion proteins, from the brain of BACE1-
deficient mice. One of the newly identified immunoglobulin-domain containing cell adhesion proteins was found to 
interfere with the interaction between neurexins and neuroligins at inhibitory synapses, thus explaining the 
phenotype in BACE1-deficient mice. Cleavage of the Ig-domain-containing protein was strongly reduced in 
BACE1-/- mice and in BACE inhibitor-treated primary murine neurons. Cleavage occurred directly by BACE1 as 
shown in an in vitro assay. Furthermore, we demonstrate that several of the identified proteins, including SEZ6, 
can be detected in murine CSF and that their levels are strongly reduced in BACE1-/- mice.  

Conclusion 

We have identified a new physiological function for BACE1 in controlling synaptic strength in the murine brain, 
which may cause potential side-effects of BACE1 inhibitors in patients. Additionally, we demonstrate that several 
BACE1 substrates are excellent markers to monitor BACE1 activity and target engagement in vivo in mice.  
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EFFECT OF BACE INHIBITION ON NEUROINFLAMMATION, NEURODEGENERATION AND NEURONAL 
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Aims 

Multiple pathways likely exist that connect soluble as well as deposited forms of Aβ with downstream events in 
Alzheimer’s disease. BACE-1 inhibitors prevent the formation of soluble Aβ peptides and can attenuate or halt 
deposition of insoluble Aβ in the brains of APP-transgenic mice. NB-360 is a potent and highly brain penetrant 
BACE inhibitor with suitable pharmacokinetic properties in animals.  

Method 

We investigated the effects of NB-360 on disease-associated processes, in particular neuroinflammation, 
neurodegeneration and alterations of neuronal network activity in APP transgenic mice. 

Results 

Chronic treatment with NB-360 led to a reduction of Aβ deposition in APP transgenic mouse brains, without 
exacerbating micro-hemorrhages. Neuroinflammation, assessed by investigating microgliosis and astrogliosis, 
was reduced in parallel to the reduction of amyloid plaques.  

While overt neurodegeneration is not visible in the brains of most mouse models, AD-typical age- and Aβ-load 
dependent elevations of neurodegeneration biomarkers tau and neurofilament light chain have been shown in the 
CSF of APP transgenic mice. Treatment with NB-360 attenuated the elevation of both biomarkers, suggesting an 
effect on the ongoing, yet early, neurodegeneration.  

To study neuronal function, in vivo imaging of neuronal Ca transients has been performed. Treatment with NB-
360 restored neuronal activity in the vicinity of plaques to normal levels. In addition, NB-360 treatment rescued 
the long-range circuit function and memory defects in APP/PS1 transgenic mice. 

Conclusion 

Treatment with BACE inhibitor NB-360 reduced the brain Aβ load and also normalized the amyloid-related 
changes in neuroinflammation, neurodegeneration markers and neuronal network activity. 
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Aims 

As the key protease of Aβ production, Beta-site amyloid precursor protein cleaving enzyme 1 (BACE1) is a 
promising drug target for the treatment of AD. However since BACE1 does have several important target proteins 
several of which do function at the synapse, potential side effects on synaptic plasticity have to be considered. 

Method 

By the use of chronic in vivo two photon imaging of transgenic mice that express GFP either post- or 
presynaptically we monitor the consequences of 4 BACE1 inhibitors (including MK-8931 that is in clinic) on 
dendritic spine plasticity as well as presynaptic terminal density. Moreover we analyze the kinetic of amyloid 
plaque growth, axonal and synaptic dystrophy in APPPS1 mice as well as spine plasticity in Sez6 KO mice 
following BACE1 inhibition over weeks to several months.  

Results 

Prolonged inhibition of BACE1 alters structural and functional synaptic plasticity most likely due to the diminished 
processing of physiological BACE1 substrates. This was not observed in Sez6 knockout mice, suggesting that 
Sez6 is critically involved in BACE1 inhibitor-mediated synaptic alterations. BACE1 inhibitor treatment in 
transgenic AD mouse model reduced amyloid plaque formation, and ameliorated the plaque associated synaptic 
and axonal pathology. The density of presynaptic terminals distant to amyloid plaques was not affected following 
a BACE1 inhibition over 3-4 months. 

Conclusion 

Our results suggest that an adequate BACE1 inhibitor dosage have to be identified to reduce synapse loss at 
plaques without affecting basic mechanisms of synaptic plasticity. The later may mask potential benefits of 
BACE1 inhibitors on cognitive measures in clinical trials. 
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Aims 

Generation and aggregation of the amyloid-β-peptide (Aβ) is the first step in the pathogenesis of Alzheimer’s 
disease (AD). BACE1 is the rate limiting enzyme for Aβ generation and it was shown that in AD patients, BACE1 
protein levels were elevated although mRNA levels were not changed compared to controls. We and others could 
demonstrate that the translation of BACE1 is repressed by its long and GC-rich 5' untranslated region (5’UTR). By 
comparison of BACE1 mRNA expression data obtained by Northern blot analysis we observed that the first half of 
the BACE1 5’UTR is lacking in BACE1 transcripts from human brain and pancreas. Since the 5’UTR of BACE1 
contains a putative cleavage site for the endoribonuclease inositol-requiring enzyme Ire1α, we investigated if the 
5’UTR of BACE1 could be cleaved by Ire1α and if this cleavage is responsible for enhanced BACE1 translation. 

Method 

We analyzed BACE1 protein and mRNA expression in mouse brain extracts from different developmental stages 
and in HEK293 cells treated with Ire1α specific inhibitors or siRNA. 

Results 

We demonstrate that in vitro, high glucose levels induce an increase in BACE1 translation, due to the activation of 

Ire1α. Activated Ire1α removes the inhibitory first part of the BACE1 5’UTR. The remaining shortened BACE1 
mRNA could be recapped in the cytosol and is efficiently translated. In vivo, high BACE1 protein levels in the 
postnatal mouse brain correlate with Ire1α expression and activity during development. 

Conclusion 

We demonstrate that an Ire1α mediated endonucleolytic cleavage of the inhibitory BACE1 5’UTR facilitates 
BACE1 translation. 
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Aims 

 

Expansion of CAG trinucleotide repeat in Ataxin-1 gene (ATXN1) is known to cause spinocerebellar ataxia type 1 
(SCA1), a neurodegenerative disease that primarily impairs coordinated movement and later deteriorates 
cognitive function in advanced stage. Our laboratory recently reported ATXN1 is associated with Alzheimer’s 
disease (AD), and here, we show loss of Ataxin-1 function potentiates AD pathogenesis. 

Method 

We employed Ataxin-1 KO and an AD mice to investigate the role of Ataxin-1 on AD etiology and pathogenesis. 

Results 

Analysis of Ataxin-1 knockout mice revealed both BACE1 expression and the β-secretase-cleaved fragments of 
amyloid precursor protein were increased, selectively in AD-vulnerable brain regions, and axonal targeting was 
impaired in olfactory system. In AD mice, Ataxin-1 depletion raised Aβ plaque load and reactive gliosis, and 
decreased hippocampal neurogenesis. 

Conclusion 

Together, these findings suggest loss of Ataxin-1 function elevates BACE1 expression and Aβ pathology in the 
cerebrum, and may present a genetic mechanism to increase the risk for AD. 
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Aims 

Biochemical and proteomic analysis of brain deposits and biological fluids reveal a high degree of Aβ 
heterogeneity that goes far beyond the classical Abeta40/Abeta42 dichotomy, displaying numerous post-
translational modifications and multiple truncations at both N- and C-terminal ends of the molecule likely reflecting 
local action of resident enzymes. In spite of innumerable studies focusing in Aβ, the relevance of N- and C-
terminal truncated species in the mechanism of AD pathogenesis remains largely understudied. 

Method 

Abeta species in brain tissue extracts were identified via immunoprecipitation/mass spectrometry.  Synthetic 
homologues of intact and truncated peptides were compared in their solubility properties, self-oligomerization 
propensity, and brain clearance characteristics. Novel antibodies recognizing specific N- and C-terminal 
truncations were employed to immunolabel amyloid deposits in AD brains and transgenic models. Intracerebral 
injections of monomeric and oligomeric radiolabeled homologues were used to assess their brain clearance 
characteristics. 

Results 

N- and C-terminal truncated fragments in brain homogenates exhibit differential fractionation characteristics and 
topographic localization. Water-soluble brain extracts were enriched in C-terminal fragments –resembling the 
CSF Abeta peptidome– whereas N-terminal truncations required formic acid for solubilization.  Synthetic 
homologues confirmed the differences in solubility and revealed contrasting oligomerization/ fibrillization 
characteristics. Notably, oligomerization largely increased brain retention, a characteristic mostly evident in 
fragments truncated at Phe4, topographically abundant in the plaque cores. 

Conclusion 

Abeta degradation at the C-terminal-end generates fragments likely associated to catabolic/clearance 
mechanisms while truncations at the N-terminus favor oligomerization and brain retention, with the potential to 
exacerbate the process of amyloidogenesis. 
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Aims 

Two principal physiological pathways either prevent or promote Aβ generation from its precursor (amyloid 
precursor protein; APP) in a competitive manner. Modulation of the amyloidogenic pathway is currently exploited 
by anti-Aβ therapeutic strategies. Recently, we identified a higher molecular weight C-terminal fragment of APP 
(CTF-η) in addition to the long-known fragments CTF-α and CTF-β, which are generated by α- and β-secretase (a 
disintegrin and metalloproteinase; ADAM10 and β-site APP cleaving enzyme 1; BACE1).  Upon shedding of 
sAPP-η, CTF-η is further processed by ADAM10 and BACE1 to release long and short Aη peptides (Aη-α and Aη-
β).  We concentrated on the elucidation of the physiological function of these novel Aη peptides. 

Method 

CRISPR/Cas9 genetic editing allowed to investigate the cleavage site of the η-secretase for APP. For further 
characterization Aη-α and Aη-β was used from cell supernatants produced from cells or used as synthetic 
peptides. Wild type and transgenic mice were used to tackle the question whether Aη-α and Aη-β act differently. 
LTP measurements and neuronal activity were measured to estimate the consequences of Aη-α and Aη-β 
overexpression compared to synthetic peptides. 

Results 

We identified the η-secretase cleavage site and candidate η-secretases. Genetic and pharmacological inhibition 
of BACE1 activity results in a robust accumulation of CTF-η and Aη-α. Strikingly, specifically Aη-α lowers 
hippocampal long-term potentiation similar to synaptotoxic Aβ oligomers. However, in contrast to synthetic Aβ 
dimers, Aη-α  strongly reduces hippocampal activity in vivo. 

Conclusion 

These findings not only demonstrate a novel physiologically and pathologically relevant APP processing pathway 
but are also of translational relevance. 
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The Platform: Our discovery platform involves the integrated use of informatics, curated databases of small 

molecules with in vivo CNS data, multiple molecular property optimization, and pharmacological profiling (Chico et 
al., Nat Rev Drug Disc. 2009; Chico et al, DMD, 2009;Watterson et al., PLOS ONE 2013). The deliverables are 
novel, CNS penetrant compounds with reduced risk for future drug development. One target area focus is 
pathways mediated by serine/threonine protein kinases. 

The molecular starting points are heterocyclic rings in the context of molecular scaffolds, sometimes called 
fragments, that are amenable to chemical diversification and expansion using established synthetic methods. 
Design considers each molecule’s profile and novelty and the restricted number of synthesized novel compounds 
are subjected to early stage biological filtering. The latter allows reduction of risk based on pharmacological 
liabilities and includes blood-brain barrier penetrance based on the estimate that only ~ 2% of approved drugs 
have adequate CNS exposure to be effective. The platform’s recursive biological selection provides focus to 
medicinal chemistry refinement. Therefore, the platform addresses innovation and profound risk reduction for 
CNS candidate discovery with emergent deliverables that are higher value candidates for IND-enabling 
development.  

Stress Related Protein Kinases: A rapidly accumulating body of evidence implicates stress related kinases in 

pathophysiology progression, with brain p38αMAPK directly implicated as a potential neurotherapeutic target for 
synaptic dysfunction. Activation of p38α MAPK in both neurons and glia, the interacting cellular components of 
the synaptic pathophysiological axis, offers a potential for enhanced pharmacological efficacy. However, the lack 
of a isoform selective p38α MAPK inhibitor candidate and the pharmacological limitations of extant mixed kinase 
inhibitor drugs precluded pursuit of this neurotherapeutic hypothesis. We developed a series of novel isoform 
selective p38α MAPK inhibitors that are efficacious in diverse animal models of CNS disease. 

MW01-18-150SRM (=MW150) represents a unique best-in-class deliverable that is now in development.  

MW150 Development: MW150 is efficacious in animal models of neurologic pathophysiology, attenuates 

synaptic dysfunction, and is without precedent in its isoform selectivity and target recognition. MW150 features 
that led to its selection for IND-enabling preclinical development are provided in the peer reviewed literature (Roy 
et al., ACS Chem Neurosci, 2015; PDB 4R3C). Currently, MW150 is in investigational new drug (IND)-enabling 
development. The initial series of adverse pharmacology screens are completed and definitive toxicology studies 
are in progress. A simplified drug substance (API) production scheme at kilogram scale under regulatory 
compliant conditions was developed. The projected release date of clinical grade GMP drug required for 
finalization of IND and clinical trials is early 2017. There are no FDA approved drug for the CNS target and there 
are so disease modifying therapeutics for potential disease indications. There are no preclinical candidates for the 
potential rare disease indications. International patent filings have been executed. 
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AIMS: 

Alzheimer’s disease (AD) is neuropathologically marked by the accumulations of amyloid plaques formed by Aβ 
peptides and by neurofibrillary tangles made of hyperphophorylated tau protein. Biomarker’s studies have 
revealed that Aβ accumulations could begin one or two decades before the onset of clinical symptoms. In 
sporadic AD cases, the cause of Aβ metabolic dysfunction is unknown but according to the amyloid cascade 
hypothesis Aβ monomers or oligomers could trigger abnormal neuronal signaling pathways leading to 
hyperphosphorylation of tau protein, activation of stress kinases and synaptic and neuronal demises.  

METHODS  

Among these kinases, we have studies two pro-apoptotic kinases PKR and JNK. Clinical studies have revealed 
that activated PKR and activated JNK3 are increased in the brain of AD patients compared to controls and 
biomarker analysis has shown that the levels of both activated kinases were augmented in the CSF of MCI and 
AD patients and could be a good indicator of the cognitive decline in longitudinal surveys. Both kinases can 
control tau phosphorylation. They represent therefore valuable candidates to afford neuroprotection.  

RESULTS 

In addition, our preclinical data have shown that in neuronal cultures, PKR and JNK antagonists reduce 
neurodegeneration induced by Aβ and blocking both kinases completely abolished this neurotoxicity. In 5xFAD 
mice, the genetic blockade of PKR reduced amyloid deposition and neuroinflammation and the administration of 
the JNK inhibitor XG-102, already approved for clinical trials in other diseases,   reduced in these transgenic mice 
the cognitive decline and also the amyloid deposition.  

CONCLUSIONS 

In the future, targeting amyloid deposition, tau phosphorylation and neuronal apoptosis with new PKR and JNK 
inhibitors alone or in bi-therapy, very early in the course of abnormal AD brain metabolism might contribute to 
delay the onset of cognitive decline detected in MCI patients. 
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NEW MODALITY OF GSK-3 INHIBITION HOLDS PROMISE IN TREATING NEURODEGENERATIVE 
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Aims 

GSK-3 has emerged as an important drug discovery target in Alzheimer’s disease (AD) and related 
neurodegenerative disorders. Mechanisms linking GSK-3 AD include phosphorylation of tau protein, activation of 
pro-inflammatory factors; accelerated processing of APP; and inhibition of cellular clearance pathways including 
autophagy and lysosomal function.  Inhibition of GSK-3 is thus a promising therapy for treating AD and related 
disorders. Most GSK-3 inhibitors have not reached the clinic, however, in large part due to limited specificity and 
resulting toxic effects.   

Method 

Recently we presented a novel mechanism of inhibition that converts substrate into a very potent and highly 
selective inhibitor. 

Results 

The inhibitor termed L807mts is stable  and bioavailable  and show PK of about 5-6 hr. Treatment with L807mts 
enhanced the clearance of beta amyloid loads, reduced inflammation, enhanced autophagic flux, and improved 
cognitive and social skills in an AD mouse model. Based on L807mts we developed additional inhibitors termed 
L808mts and L809mts that are potent GSK-3 inhibitors with IC50<1mM and highlu selective. Studies in animals 
confirmed the biological activity and these new inhibitor and showed their ability to alter anxiety and mood 
behavior in mouse models. 

Conclusion 

We suggest that this different modality of GSK-3 inhibition brings new opportunities for development of highly and 
potent and selective GSK-3 inhibitors that will serve as reliable and effective drugs in this arena. 
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Aims 

Alzheimer’s disease, along with a number of other neurodegenerative disorders, is characterized by the 
aggregation of tau protein. Moreover, a main risk factor for Parkinson’s disease is the alteration of the gene 
encoding tau, suggesting that tau is an important component to the disease in spite of the fact that Parkinson’s is 
not traditionally considered a tauopathy due to the lack of consistent neurofibrillary tangle pathology. Evidence 
showing that neurofibrillary tangles are largely non-toxic suggests that intermediate aggregates—tau oligomers—
are the underlying cause of tau-based toxicity in disease.  

Method 

We created four tau oligomer-specific monoclonal antibody (TOMA) clones in order to specifically study different 
conformational strains of toxic oligomeric tau. Secondly, we evaluated the therapeutic efficacy of passive 
immunotherapy with one TOMA clone in four different animal models: P301L mutated tau, non-mutated human 
tau (Htau), Tg2576 mutated amyloid precursor protein and A53T mutated α-synuclein mice. Following treatment, 
we evaluated the cognitive and motor function of P301L and A53T mice and memory in Htau and Tg2576 mice. 
Future studies will evaluate the therapeutic efficacy of different TOMA clones in targeting disease-specific tau 
oligomeric strains.  

Results 

We demonstrated that TOMA clones uniquely recognize tau oligomeric strains associated with different diseases 
and significant reduction of tau oligomers in tauopathy, Alzheimer’s disease and synucleinopathy mouse models 
attenuated memory loss and motor dysfunction.  

Conclusion 

Collectively, the findings reported here suggest that eliminating disease-specific tau oligomers by passive 
immunotherapy may be an effective therapeutic strategy for Alzheimer’s and Parkinson’s disease and other 
tauopathies.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 43 

  

  

  

SYMPOSIUM 05 - TRANSLATIONAL STRATEGIES 1 

 
ADPD7-1223 
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Aims 

The microtubule associated protein tau contains either three(3R) or four(4R) microtubule-binding repeats, due to 
alternative splicing of exon 10 (E10) in the tau primary transcript. Both isoforms are found in equal amounts in the 
adult human brain. Several tauopathies were associated with alterations in tau isoforms contents, yet, the 
physiological consequences of such imbalance remain elusive. Here we aimed to modulate 3R:4R ratio  to 
analyze functional deficits in mature neurons and to evaluate phenotypic rescue in the hTau mouse model, which 
have increased levels 3R tau in the adult brain and present tauopathy-like phenotypes.  

Method 

Lentiviral vectors were used to express  RNA molecules that modulate E10 inclusion/exclusion by a trans-splicing 
reaction with the endogenous tau primary transcript, either in human neurons differentiated in vitro or into the 
hTau mouse brain. Tau isoforms were quantified by qPCR and western blot. Morphological features and live 
imaging of axonal transport were analyzed in human neurons. Phenotypic analysis of hTau mice included the 
novel object recognition task, biochemical and electrophysiological studies. 

Results 

 Perturbations in the endogenous tau 3R:4R ratio in human neurons impaired axonal transport dynamics without 
altering neuronal morphology. Modulation of E10 inclusion in the hTau brain achieved equal 3R:4R contents and 
improved cognitive deficit, restored neuronal firing patterns and reduced insoluble tau contents in the cortex. 

Conclusion 

These results highlight the (dys)functional consequences of tau 3R:4R imbalance in mature neurons. Balancing 
tau isoforms in the  htau mouse rescued tauopathy phenotypes suggesting a potential use of trans-splicing RNA 
reprogramming to correct tau mis-splicing in human tauopathies. 
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Aims 

The formation of intraneuronal neurofibrillary tangles (NFTs) consisting of abnormally hyperphosphorylated tau 
protein is a major driver of the neurodegeneration and associated clinical symptoms in Alzheimer’s disease and 
other tauopathies. Thus, the development of a drug that can prevent or halt the formation of NFTs would 
represent a major clinical advance for the treatment of tauopathies. In preclinical models, this pathological 
process can be pharmacologically modulated with inhibitors of the glycoside hydrolase O-GlcNAcase providing a 
unique opportunity to develop orally bioavailable drugs. Given the reported limitations of substrate mimetics such 
as Thiamet G, we sought to develop the next generation of non-carbohydrate inhibitors with optimized blood brain 
barrier permeability. 

Method 

A focused medicinal chemistry campaign was performed on a series of novel non-carbohydrate O-GlcNAcase 
inhibitors. Candidate molecules with improved potency, drug-like pharmacokinetic and pharmacodynamic profiles 
were prioritized for preclinical development. 

Results 

The most advanced O-GlcNAcase inhibitor ASN-561 is a highly selective, reversible and substrate competitive 
inhibitor of the enzyme. The unbound fraction of ASN-561 freely diffuses between the plasma and brain 
compartments and engages its target in the various compartments of the body. ASN-561 substantially reduced 
tau pathology in P301S tau transgenic mice which provided a preclinical proof of concept for this approach. 

Conclusion 

Non-carbohydrate O-GlcNAcase inhibitors with improved CNS drug properties are attractive candidates for further 
development. Subject to a supportive outcome in GLP toxicology and safety pharmacology studies, the first 
inhibitor of this class (ASN-561) is expected to enter a Phase 1 human safety, tolerability and pharmacokinetic 
study.  
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Aims 

The burden and distribution of tau pathology correlates with cognitive decline in Alzheimer’s disease (AD). 
RO7105705 is a humanized anti-tau monoclonal antibody in development for the treatment of AD and other 
neurodegenerative diseases. The mechanism of action (MoA) of RO7105705 is to bind and intercept tau in the 
extracellular space of the brain, to block cell-to-cell spread of tau pathology. We describe the preclinical discovery 
and development of RO7105705. 

Method 

The clinical candidate RO7105705 was generated and characterized in vitro and in vivo; Cell based, tauopathy 

mouse model and cynomolgus monkey experiments were designed to assess MoA, efficacy, pharmacokinetics 
and pharmacodynamics, and safety. 

Results 

In cell-based studies RO7105705 protects neurons from tau-mediated toxicity. Chronic dosing of the murine 
surrogate of RO7105705 reduced the accumulation of tau pathology in a transgenic mouse model of tauopathy 
and induced a dose-dependent elevation of tau levels in plasma. The peripheral and brain PK as well as PD 
properties of RO7105705 in cynomolgus monkeys will be described. Both in transgenic mice as well as in 
cynomolgus monkeys RO7105705 exhibited no adverse effects at high doses. 

Conclusion 

The promising preclinical characterization of RO7105705 provides strong support for its proposed mechanism of 
action and for its selection as the clinical candidate currently being tested in a Phase I clinical trial. 
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Aims 
To study the potential of tau passive immunization as an effective treatment for Alzheimer’s disease (AD) and 
related conditions.  

 
Method 
We immunized 12 month old female 3×Tg-AD mice with 2-6 or 7 intravenous weekly doses of 15 µg of mouse 
monoclonal antibody 43D against tau2-18, 77E9 against tau184-195, a combination of one half dose each of 
these antibodies, or as control of mouse IgG. Age-matched WT mice treated with mouse IgG or a mixture of 43D 
and 77E9 were also used as controls.  The effect of immunization with tau antibodies on tau and Aβ pathologies 
was assessed by Western blots and immunofluorescence, and on cognition by Morris water maze, one-trial novel 
object recognition and novel object location tasks. 

 
Results 
We found that six doses of 43D reduced levels of both total and hyperphosphorylated tau in the hippocampus. 
Importantly, both 43D and 77E9 antibodies rescued spatial memory and rescued short-term memory impairments 
in 3×Tg-AD mice. The beneficial effect of 43D and 77E9 antibodies on cognitive performance sustained up to 3 
months after the last dose. Six doses of immunization with 43D also decreased APP level in CA1, amyloid 
plaques in subiculum, and showed a trend to reduce Abeta40 and Abeta42 in forebrain. Immunization with 43D 
increased levels of complement component C1 and C9 and resulted in activation of microglia, especially 
surrounding Abeta plaques. 

 
Conclusion 
These findings suggest the potential of passive immunization targeting proximal N-terminal domain of tau as an 
effective disease-modifying therapy for Alzheimer’s disease and related conditions. 
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Intracellular inclusions of filamentous tau proteins are the hallmark lesions of several neurodegenerative 
tauopathies such as AD and related tauopathies. Growing evidence suggest that pathological tau spreads 
throughout the CNS through templated propagation of this pathology via functionally interconnected 
neuroanatomical pathways. Indeed, studies suggest that this spread might involve different self-propagating 
strains of pathological tau that could account for the diverse manifestations of neurodegenerative tauopathies as 
well as the emergence of glial and neuronal tau pathologies. The interactions of AD-Tau with deposits of 
abnormal Aβ peptides, the second defining lesion of AD, as well as with alpha-synuclein Lewy bodies and TDP-
43 inclusions that occur in the brains of 50% of autopsy confirmed AD patients are poorly understood.  Indeed, 
although tangles and plaques are the signature lesions of AD, the mechanisms that link these two pathologies 
together in AD remain poorly understood. Previously, we injected AD-Tau into the brains of adult rats and saw 
modest recruitment of Aβ to the AD-Tau brain injection site at post-injection times of <4 months (Shin R, et al, 
PNAS, USA, 90:6825-6828, 1993; J Neurosci, 14:7221-7233, 1994). In the present study, we injected AD-tau into 
Aβ plaque-bearing APP and KI mouse models without overexpression of tau. This led to the rapid induction of 
three major types of AD-type tau pathologies: neurofibrillary tangles (NFTs), Aβ plaque associated tau neurites 
(APTNs) and dystrophic tau neuropil threads (TNTs). These tau pathologies showed distinct aggregating kinetics 
and topographies. We interpret these findings to signify that the deposition of abnormal Aβ peptides into plaques 
creates a pathological micro-environment which leads  to accumulations of APTNs around Aβ plaques followed 
by the rapid amplification of misfolded tau seeds to induce large tau aggregates in axon terminals as TNTs and 
the formation of NFTs in neuronal perikarya. This study establishes a model of the defining tau and Aβ 
pathologies of AD including Aβ plaques, NFTs, TNTs and APTNs that could be used to dissect out the differential 
effects of these pathologies on neurodegeneration and behavioral impairments in these mice. 

This work was funded by AG10124, AG17586, AG017628, CurePSP and the Woods Foundation. 
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Theme: Tauopathy 
Topic: Disease Mechanisms/Pathophysiology 
Sub-Topic: Prion-like 

Objectives: Tauopathies affect distinct brain regions, progress at different rates, and exhibit specific patterns of 
tau accumulation. We have studied the role of prion phenomena in their pathogenesis. To understand the 
diversity of tauopathies, we previously characterized two tau strains that stably maintain unique conformations in 
vitro and in vivo, but did not definitively establish the relationship of each strain to parameters that discriminate 
tauopathies such as neuropathology, rate of spread, or regional vulnerability. We sought to answer these 
questions with further experiments. 

Methods: Using a previously characterized cell assay, we isolated and characterized 18 tau strains based on 
detailed biochemical and biological criteria that included inclusion morphology, solubility, seeding activity, and 
proteolytic digestion pattern. We inoculated transgenic tau P301S (PS19) mice with these strains via stereotactic 
injection and characterized the induced neuropathology, rates of network propagation, and regional vulnerability 
using blinded histopathology and seeding assays.  

Results: We observed strain-specific patterns of primary induced neuropathology, rates of spread, and regional 
vulnerability.  

Conclusions: In this system, which strictly defined tau prion strains’ identity and their induction of neuropathology, 
strains alone are sufficient to account for diverse neuropathological presentations, similar to those that define 
human tauopathies. Further study of these strains may establish a structural logic that governs these biological 
effects. While other factors such as genetics and environmental exposure may influence tauopathy presentation 
in humans, we suggest that tau prion strains likely have a primary role in determining the clinical and 
neuropathological phenotype. 
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PROPAGATION OF TAU AS A THERAPEUTIC TARGET 

Objectives  

Tau pathology (tauopathy) is a feature of many neurodegenerative diseases, especially AD and FTD. 
Pathological forms of tau accumulate in defined and predictable regions of the brain at the earliest stages of the 
disease, but at later stages, the distribution is widespread, suggesting the propagation of pathological tau. We 
have shown that the accumulation of tau in neurons is accompanied by deficits in proteasomal clearance. Our 
objectives have been to assess whether clearance deficits contribute to pathological tau propagation. 

Methods  

We have assessed how tau spreads from cell to cell in vitro and in vivo and have manipulated clearance 
mechanisms to monitor effects on the extent of tau accumulation in recipient cells 

Results  

We have shown that pathological tau can propagate by transferring between cells, from donor to recipient, via the 
extracellular space. Accumulation in recipient cells can be exacerbated by induced deficiency of proteasomal 
clearance which, consistent with our published data showing that pathological tau can overwhelm proteasomal 
function suggests that intact clearance mechanisms are required to prevent propagation. 

Conclusion  

Our data suggests that therapies aimed at boosting proteasomal clearance may be effective against the spread of 
tauopathy, preventing the worsening of disease.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 50 

  

  

  

SYMPOSIUM 06 - PROPAGATION OF TAU-PATHOLOGY  

 
ADPD7-1781 
TAU STRAINS AND MECHANISMS OF PRION-LIKE PROPAGATION 
L. Buée

1
, M. Tardivel

1
, S. Dujardin

1
, A. Coens

2
, S. Bégard

1
, R. Caillierez

1
, K. Madiona

2
, L. Bousset

2
, R. Melki

2
, 

M. Colin
1
 

1
Université de Lille, Inserm –  CHR, Lille, France 

2
Institut des Neurosciences Paris Saclay, Protein misfolding and aggregation in neurodegenerative diseases, 

Gif sur Yvette, France  
 
 

Objectives 
Tau protein is the main component of aggregates in Tauopathies. In the human brain, there are six tau isoforms 
with either three (3R) or four microtubule binding domains (4R). In Alzheimer’s disease, both 3R and 4R isoforms 
aggregate to form neurofibrillary degeneration spreading from the hippocampal formation to polymodal, then 
unimodal association areas and finally the entire cerebral cortex. In contrast, only 4R tau isoforms mainly 
aggregate in progressive supranuclear palsy whereas only 3R isoforms are found in Pick’s disease. Finally, some 
mutations leading to the formation of Tau aggregation and cell death are also found in patients with fronto-
temporal lobar degeneration (FTDP-17). In the present work, we investigate mechanisms of spreading and 
seeding of these different Tau isoforms.  
Methods 
h1N4R/h1N3R Tau isoforms were produced in E. coli and aggregated in presence of heparin. They were labelled 
through Lys-reactive ATTO fluorophores and used as seeds. GFP-Actin, mCherry-Tubulin, and h1N3R/h1N4R 
tau cDNA in lentiviral vectors (LV) were also used for transduction experiments in cell and animal models. Human 
brain materials were obtained from the Lille Neurobank and used for seeding in THY-Tau mice (h1N4R mutations 
G272V/P301S). Trans-cellular transfer was analysed in primary neuronal cultures in microfluidic devices except 
for tunneling nanotubes. 
Results 
Cell transfer - Both soluble Tau and fibers are transported through axons from primary to secondary neurons. 
This cell transfer occurs through different mechanisms (free forms, extracellular vesicles (exosomes and 
microparticles/ectosomes) and tunneling nanotubes. 
Seeding - In vivo, human AD brain materials also allowed for accelerated Tau seeding in THY-Tau mice. 
Spreading - Finally, we analyzed the spreading of 3R and 4R Tau isoforms (mutated or not) in our LV-derived rat 
model (Dujardin et al., 2014) showing a better propagation of 4R Tau isoforms compared to 3R and mutated 

ones. 
Conclusions 
The wild-type or mutated 3R/4R tau isoforms have different seeding and spreading properties in vitro and in vivo. 
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Objectives: Tau protein is a natively unfolded protein localized mainly in the axons of mature neurons. One of its 
main functions is to stabilize microtubules for their role as tracks of axonal transport. Tau has a natively unfolded 
character throughout its sequence because of its high proportion of hydrophilic and charged residues. Therefore, 
its aggregation into fibers in AD and other tauopathies is counterintuitive but could be explained by interactions 
with other polyanionic cell components, e.g. mRNA, acidic proteins, or anionic lipid domains. Moreover, an early 
sign of neurodegeneration in AD is the apparent redistribution of Tau from a largely axonal localization to a 
somatodendritic localization. Our goal is to understand the underlying causes and their relationships to pathology. 

Methods: We have studied interactions of Tau variants (mutations, modifications) on a molecular and cellular 
level by biochemical, biophysical, and cell biological methods, with emphasis on pathways of Tau redistribution 
between cell compartments and cells. 

Results: Mutations of Tau in the repeat domain (e.g. P301L, DeltaK280) have a "pro-aggregant" effect and have 
detrimental consequences based on Tau-Tau interactions mediated by beta structure which leads to oligomers 
and to fibers. The toxicity of these assemblies added to primary neuronal cultures is low (as seen by standard cell 
toxicity assays), but there is a pronounced decay of dendritic spines. Furthermore, we used microfluidic chambers 
(MFCs) to test conditions that lead to the accumulation of Tau in the somatodendritic compartment that is 
characteristic of neurodegeneration. Several factors contribute to this effect, a major one being the inhibition of 
protein degradation pathways in dendrites combined with  continued synthesis of Tau from dendritic Tau mRNA. 
Thus the polar distribution of Tau in neurons can be linked to the asymmetric activity of protein degradation. 
Finally, two- or three-chamber MFCs have been used to demonstrate that Tau can be passed on from one neuron 
to another via axonal transport of exosomes and their subsequent uptake at functional synapses, providing an 
avenue for the propagation of Tau. Such Tau-containing exosomes exist in human CSF, both from AD patients 
and healthy controls 

Conclusion: In normal neurons, Tau interacts mainly with axonal microtubules, but it can also interact with a 
variety of cell components and redistribute within cells and between cells in response to different stimuli and by 
different pathways. The development of the polar distribution of Tau is largely based on differential degradation in 
axons vs. dendrites. 

Acknowledgement: Projects funded by German Center for Neurodegenerative Diseases (DZNE), Max-Planck-
Gesellschaft (MPG), and Cure Alzheimer Fund (CAF). 
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Alzheimer's Disease neurofibrillary pathology progresses from early lesions in the entorhinal cortex to widespread 
lesions throughout the neocortical mantle.  Often the neurons affected by this hierarchical process are connected 
anatomically, raising the possibility that connectivity underlies vulnerability.  Using multiple model systems, 
including in vitro microfluidic devices, transgenic animals expressing tau in entorhinal cortex, AAV based gene 
transfer, ad protein uptake, we demonstrate that tau can be released and taken up at synapses and that 
misfolded, aggregated tau can be transferred between neurons.  These systems provide tools to explore factors 
that promote, or block, tau propagation and hence, potentially, disease progression. 
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Aims 

Objectives: Models predicting spatiotemporal AD pathology development historically predict symptomology 

rather than proteinopathy and use exclusively undirected networks. We propose a new model, Directed Network 
Transmission (DNT), predicting spatiotemporal tauopathy progression in mice. We test DNT’s predictive ability, 
confirm that tauopathic spread in mice is transsynaptic, and test whether particular tauopathy subtypes, AD-like 
(ADL) and Non-AD-like (NADL), show directional biases in their spread. We also test whether specific disease 
initiation regions emerge in non-seeded mouse models. 

Method 

Methods: We model spatiotemporal tauopathy progression with DNT using the Allen Institute’s Mouse 

Connectivity Atlas. DNT predictions are compared to independent datasets quantifying tauopathy in multiple brain 
regions. We additionally use random seeding Monte Carlo simulations (RSMCS) with subsequent DNT to predict 
disease starting region in non-seeded models. 

Results 

Results: Retrograde DNT outperforms anterograde DNT and undirected NT in recreating spatiotemporal 

tauopathy development in ADL, but not NADL, models across 8 datasets (average retrograde r = 0.6, p < 0.001). 
RSMCS followed by only retrograde DNT accurately recreates tauopathic spread patterns in mice regardless of 
seed locations, but only in ADL models (average r = 0.35, p < 0.01). 

Conclusion 

Conclusions: Our results confirm tauopathy transmits transsynaptically on a whole-brain scale. Furthermore, 

ADL but not NADL tauopathy exhibits a retrograde spread bias. Finally, RSMCS indicate ADL tauopathy does not 
require consistent seed regions to exhibit stereotyped spatiotemporal progression in non-exogenously seeded 
mice; retrograde brain network topology is sufficient to explain ADL tauopathic development, implying tau 
pathology initiating in random locations will elicit stereotyped spatiotemporal disease staging. 
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Aims 

Tau is capable of forming neurofibrillary tangles in primary tauopathies. To better understand how tau aggregates, 
several tau seeding reporters have been developed, including HEK293 cells expressing the tau repeat domain 
fused with CFP and YFP. By combining this FRET-based tau aggregation reporter with reliable transgene delivery 
of AAVs, we aim to sensitively detect of tau aggregation and spreading in real-time, enabling the longitudinal 
visualization and isolation of tau aggregation in vitro and in vivo. 

Method 

In order to make the CFP/YFP tau aggregate sensor suitable for in vivo studies, we used a self-cleaving 2A 
peptide between the Tau

RD
 FRET pair. The resulting Tau

RD
(CFP)/2A/Tau

RD
(YFP) construct (termed TauFRET2) 

expresses Tau
RD

-CFP and Tau
RD

-YFP in a ~1:1 stoichiometric ratio. 

Results 

The AAV_TauFRET2 virus is efficient at expressing Tau
RD

-CFP/Tau
RD

-YFP, both in primary neurons and in 
vivo. We can now monitor AAV_TauFRET2 expressing neurons longitudinally through cranial windows using two-
photon microscopy and isolate AAV_TauFRET2 neurons from the adult brain via cell sorting. AAV-TauFRET2 
wildtype neurons can develop FRET positive tau aggregates when triggered with exogenously applied lysate. 
Further, AAV_TauFRET2 tau aggregates spontaneously develop in tauopathy neurons – either in vitro (P301S 
primary neurons) or in vivo (Tg4510 cortex). 

Conclusion 

These data suggest that endogenously present aggregates of tau are capable of recruiting and misfolding 
monomeric tau. The AAV_TauFRET2 tool allows us to study the kinetics of tau aggregation in vitro and in vivo, as 
well as longitudinally monitor and assess the role of tau aggregation and spread on neuronal integrity in adult 
mouse brain. 
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The innovation of induced pluripotent stem cells (iPSCs) and previous embryonic stem cell (ESC) technologies 
are drawing attention to their application for regenerative medicine. Parkinson’s disease is one of the most 
promising target diseases because of the history of fetal nigral transplantation in clinics. Although 
pharmacological treatments for PD, such as L-dopa, show good response in the early phase, patient outcomes 
over the long term are unsatisfactory. As an additional treatment, cell therapy with aborted fetal tissues has been 
performed since 1980’s. Despite positive results from many open label trials, two NIH sponsored double blind 
placebo control trials in the US were disappointing. And also the limited supply of donor source and the unstable 
quality of the cells prevent this therapy from becoming standard. The technology of iPSCs offers a limitless and 
more advantageous donor source than aborted embryos. One of the advantages is possibility of preparing 
immunologically compatible donor cells from self-derived or allogeneic iPSCs. We are preparing a clinical trial that 
involves the transplantation of dopamine neural progenitors differentiated from iPSCs. We have successfully 
established a protocol for donor induction with clinically compatible grade and have transplanted these neurons 
into PD models of mice, rats, and cynomolgus monkeys as preclinical studies. The presentation will include the 
recent results of our research. 
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Aims 

Recent reports demonstrate that transplantation of human fetal nigral neurons into patients with Parkinson 
disease can correct locomotor abnormalities without the need for medication.  A major impediment to the 
generalization of this form of treatment is the lack of sufficient donor tissue to treat PD patients who could benefit 
from this therapy.  To address this issue we developed an approach to generate nigral dopamine neurons that 
can potentially be scaled up to provide the number of cells needed to serve the PD patient population.  

Method 

Swine were chosen as a large animal model to serve as biological incubators for generating human nigral 
dopaminergic neurons.  Initial studies focused on porcine-porcine chimeras to interrogate the niche established 
by knockout of LMX1A/PITX3 genes required for dopamine neuron development as a prelude to establishing 
human-porcine chimeras. GFP-expressing porcine blastomeres were produced and injected into LMX1A/PITX3 
null blastocysts for transfer to gilts for development in utero. 

Results 

Brains from fetal porcine-porcine chimeras were examined for GFP expression.  GFP-positive cells were found in 
various regions of the developing brain including the ventral mesencephalic primordia of the substantia nigra. 
GFP-positive cells within the primordial porcine nigra, however, were not co-localized with tyrosine hydroxylase 
expression. 

Conclusion 

These results suggest that knockout of LMX1A/PITX3 in swine can create a niche for porcine stem cell 
contribution and development within the primordial substantia nigra.  Combined knockout with other dopamine-
related genes may be required for complete complementation of stem cells. 
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Aims 

Within their specialized germinal niches populations of local astrocytes instruct neural stem/progenitor cells 
(NSCs) via complex cell-cell interactions and signaling cascades, which include the activation of the Wnt/beta-
catenin pathway, a signalling system required for specification and neurogenesis of midbrain dopaminergic (mDA) 
neurons, the pivotal neuronal population that degenerates in Parkinson’s disease (PD) and in 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP) rodent PD model. Recently, we uncovered that the midbrain aqueduct (Aq)-
periventricular regions (PVRs) act as a natural niche for mDA progenitors, as MPTP-induced mDA neuron death 
promotes an early astrocyte-dependent activation of these Aq-PVR-DA neuroprogenitors, but lack of appropriate 
niche environmental signals restrict their neurogenic potential and compromise neuronal survival/rescue.  

Method 

Given that transplanted NSCs possess intrinsic capacity to ameliorate the injured microenvironment and to 
rescue dysfunctional neurons, here we used adult green fluorescent protein (GFP)

+
 NSCs as a graft source for 

unilateral transplantation above the subtantia nigra (SN) of MPTP mice. 

Results 

Grafted GFP
+
-NSC survived and proliferated within the SN, in situ. Spatio-temporal analyses showed a significant 

protection/restoration of SN-TH
+
 cell bodies. Additionally, GFP

+
-NSCs were seen to accumulate at the Aq-PVR 

niche where they induced a profound remodelling of host GFAP
+
 astrocytes and β-catenin over-expressing host 

DA-neuroprogenitors, thus suggesting activation of astrocyte-dependent Wnt signaling. Remarkably, β-catenin 
over-expression was also observed in SN-repairing neurons together with a robust striatal DA reinnervation and 
reversal of motor deficit. 

Conclusion 

These results uncover a critical role of NSC crosstalk with the host niche and DA neurons via astrocytes for DA 
neuroprotection and neurorestoration, with implications for cell-based therapies for PD. 
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Aims 

Multiple system atrophy (MSA) is characterized by ectopic deposition of fibrillar alpha-synuclein (alpha-syn) in 
oligodendrocytes, which is considered to play a central role in the disease process. Therefore, alpha-syn is a 
prominent target for disease modification in MSA. 

Molecular tweezers are novel compounds that use a unique mechanism to prevent formation of toxic protein 
oligomers and aggregates and enhance their clearance. We hypothesized that using this mechanism of action, 
the current lead molecular tweezer, CLR01, would reduce alpha-syn load in a transgenic mouse model of MSA 
and might ameliorate disease phenotype. 

Method 

To test this hypothesis, we applied CLR01 in a transgenic mouse model of MSA that overexpresses human 
alpha-syn in oligodendroglia under the proteolipid protein promoter. To ensure exposure of the mouse brain to 
CLR01 in proof-of-concept experiments, we used intracerebroventricular (ICV) administration of the compound 
with mini-osmotic pumps over a period of one month in two different doses and evaluated the drug effects 
compared to vehicle-treated mice. 

Results 

High-dose treatment with CLR01 restored the open field activity of MSA mice back to healthy control levels, 
providing the first functional readout of a dose-dependent effect of CLR01 in MSA mice. Neuropathological 
analysis showed significant, dose-dependent reduction in the alpha-syn positive glial cytoplasmic inclusions (GCI) 
density in brains of MSA mice receiving CLR01.  

Conclusion 

In summary, both low and high dose CLR01 delivered by ICV infusion reduced the GCI density in a dose-
dependent manner and high dose CLR01 therapy led to functional improvement in MSA mice. 
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Aims 

α-synuclein (α-syn) plays a crucial role in the etiology of Parkinson’s disease (PD), the most common 
neurodegenerative movement disorder.  Spreading of α-syn pathology is believed to contribute to disease 
progression.  BIIB054 is a human-derived antibody against α-syn that is being developed as an immunotherapy 
for PD. 

Here we characterize and compare the binding of BIIB054 to α-syn in PD, DLB and control tissues.  Further we 
show the effects of BIIB054 on the spreading of α-syn pathology in preclinical models.  

Method 

BIIB054 is a recombinant human antibody against α-syn generated using the Reverse Translational Medicine 
(RTM®) technology platform.  The binding properties of this antibody were characterized, including 
immunohistochemical and biochemical analysis of his binding selectivity in human control and disease tissue. The 
ability of BIIB054 to inhibit α-syn spreading between cultured primary neurons was determined in a microfluidic 
two-chamber system. BIIB054 effects on α-syn spreading in vivo were assessed in mouse models that were 
intracerebrally inoculated with preformed α-syn fibrils. 

Results 

BIIB054 selectively binds to pathological aggregated α-syn in PD and DLB tissue. No binding to physiological α-
syn in control human tissue was detected.  In cultured primary neurons BIIB054 reduced transmission of α-syn 
from neuron to neuron. Finally, in mouse models BIIB054 attenuated the spreading of α-syn pathology and 
rescued motor impairments. 

Conclusion 

Preclinical pharmacologic data on human-derived anti-α-syn antibody BIIB054 support its clinical development for 
the treatment and prevention of PD. 
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Aims 

Neurodegenerative diseases are associated with increased neuroinflammation. Leukotrienes are small lipid 
mediators of neuroinflammatory processes, and thus, leukotriene signaling might be a therapeutic target for 
neurodegenerative disease such as AD, PD, or Lewy body dementia (LBD). 

Method 

Oral drug treatment, histopathology, behavioral analysis 

Results 

We observed elevated levels of 5-LOX protein, the rate limiting enzyme in leukotriene production, in the 
hippocampus of 6 months old PDGF-promoter-alpha-synuclein (PDGF-a-syn) D-line transgenic mice (abbreviated 
D-line), an animal model for LBD. D-line animals exhibited elevated levels of neuroinflammation, and most 
importantly, had learning and memory deficits. Treatment of 6 months old D-line mice for 6 weeks with 
Montelukast, an approved leukotriene receptor antagonist for the treatment of asthma, fully restored learning and 
memory to a level comparable to WT animals without having any adverse effects regardless of the phenotype. 
Montelukast significantly reduced microglia soma size (a typical morphological surrogate for microglia activation) 
and reduced the particle size of the phagosomal marker CD68 suggesting either a reduced microglial activity or a 
restoration of the phagocytic / lysosomal activity, which is otherwise disturbed in microglia of the aged and of the 
neurodegenerative brain.  Moreover, the Montelukast treatment altered the synucleopathy in the D-line mice. 

Conclusion 

In summary, the leukotriene receptor antagonist Montelukast was highly efficient in restoring cognitive function in 
an animal model of LBD, most likely but not necessarily limited through its anti-inflammatory action on microglia. 
This work paves the road for a further development of Montelukast for the treatment neurodegenerative diseases. 
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Aims 

Currently there are no disease modifying treatments for cognition in synucleinopathies. Studies in cell culture and 
animal models have shown that raising the levels of the Glucocerebrosidse (GCAse/GBA1) lowers levels of 
alpha-synuclein. Ambroxol, an over the counter expectorant, is a pharmacological chaperone for GCase, and 
could  be a treatment for synucelinopathies. Here, we aim to determine whether Ambroxol is safe and well-
tolerated by individuals with Parkinson’s disease Dementia (PDD). 

Method 

75 individuals with mild to moderate dementia and PDD will be recruited. Eligibility criteria include: age > 50 
years, MMSE score 24 <= 16, PDD defined as PD for at least 1 year prior to developing cognitive impairment, 
stable dose of medications for motor, cognitive, and psychiatric symptoms  for 3 months.  Participants will be 
randomized into Ambroxol at 1050mg/day, 525mg/day or placebo for 1 year. Primary outcome measures will be 
the Alzheimer’s disease Assessment Scale-cognitive subscale (ADAS-Cog) and the ADCS Clinician’s Global 
Impression of Change (CGIC). Secondary measures will include the Parkinson’s disease Cognitive Rating Scale, 
CDR, Trail Making Test, the Motor sub scale of the UPDRS, Purdue Pegboard, and Timed Up and Go. Markers of 
neurodenegeration will include MRI brain volume and metabolites and CSF alpha-synuclein, Tau, phospho-Tau 
and beta amyloid-42. Pharmacokinetics and pharmacodynamics of Ambroxol will be examined through plasma 
levels during a dose titration phase and assaying the increases in GBA1 in lymphocytes. 

Results 

To date, Ambroxol appears to be well tolerated. 

Conclusion 

If found effective, Ambroxol may be one of the first disease modifying treatments for PDD. ClinicalTrials.gov 
NCT02914366 
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Aims 

Parkinson’s disease (PD) increases cardiometabolic risk that reciprocally accelerates progression of PD. Regular 
physical activity has a potential to translate benefits for cardiometabolic health and muscle functionality into 
moderating PD symptoms. 

Method 

Sedentary volunteers (11 healthy controls and 11 PD patients; M/F 10/12; 64.6±1.5yrs; BMI 27.7±0.95kg.m-2) 
underwent supervised 3-month endurance-strength training program (3x1h/week). Clinical state of PD was 
evaluated (Unified Parkinson’s Disease Rating Scale; MDS-UPDRS). Physical fitness (Rockport walking test, 
1609m) and motor functions (chair stand test, 10m walking test) were assessed. Resting energy expenditure 
(REE, indirect calorimetry) and abdominal adipose tissue (AT) distribution (MRI) were measured. Oral glucose 
tolerance test (OGTT) was performed. Afamin plasma levels were quantified (ELISA). Cardiovascular (CV) risk 
(Framingham Risk Score) and cognition (,,The Mini Mental State Examination”,MMSE; ,,Addenbrooke’s Cognitive 
Examination”,ACE-R) were evaluated. 

Results 

Regular exercise improved fasting glycaemia (-6.4%), HDL-cholesterol (+11%), REE (+31%) and subcutaneous 
AT (-10.5%) in PD patients (p<0.05 for all). Exercise was associated with improved MDS-UPDRS (-16% motoric 
score;-13% overall score;p<0.1), better motor functions (walking speed/Rockport’s test:-8%; chair stand test:-
13.8%;p<0.05) and CV risk (-10.8%). Patients with metabolic syndrome displayed lower MMSE (-7.7%;p<0.05) 
and ACE-R/memory subscore (-12.6%;p<0.1). CV risk was negatively associated with all cognitive tests scores 
(p<0.01 for all) in PD patients. PD patients had (compared with controls) higher afamin (metabolic syndrome 
associated protein) level (+23.2%;p<0.001) that moreover decreased (-8.29%;p<0.05) after training. 

Conclusion 
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Exercise training improved clinical state, motor functions and cardiometabolic health of patients with Parkinson’s 
disease. Regular exercise could be recommended as an effective supportive treatment in PD. 

Grant support: APVV-15-0253; SAS - NSC Joint Research Cooperation grant 2013/17; VEGA 2/0191/15. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 64 

  

  

  

SYMPOSIUM 08 - IMAGING AND BIOMARKERS 1 

 
ADPD7-0134 
FLUID BIOMARKERS IN ALZHEIMER’S DISEASE TRIALS: TOOLS FOR DIAGNOSTIC ENRICHMENT AND 
TO IDENTIFY DRUG EFFECTS ON PATHOPHYSIOLOGY 
K. Blennow

1
 

1
, Sweden  

 
 

The Alzheimer’s disease (AD) core fluid biomarker toolbox includes beta-amyloid (Aβ42), total tau (T-tau), and 
phosphorylated tau (P-tau). These biomarkers have consistently been found to have high diagnostic accuracy to 
identify AD, also in the prodromal stage of the disease. Results from both academic studies and clinical trials 
show very high concordance between CSF Aβ42 and amyloid PET, suggesting that they can be used 
interchangeably for inclusion purposes. The use of the Ab42/40 ratio (as compared with Aβ42 alone) may further 
increase diagnostic performance, and concordance with amyloid PET, hypothetically by compensating for inter-
individual differences in “total” Aβ production. CSF T-tau reflects the intensity of neuronal degeneration, and may 
add information on future rate of cognitive decline, while CSF P-tau may add diagnostic specificity when applied 
in unselected clinical cohorts. 

      In addition, CSF biomarkers may also be important as theragnostic markers in clinical trials. One application 
is as pharmacodynamic biomarkers, to identify target engagement a drug in man or in AD patients, e.g. the dose-
dependent reduction in CSF and plasma Aβ (and CSF sAPPβ) levels induced by BACE1 inhibitors. Another 
application is to identify downstream effects on neurodegeneration of the tested drug candidate. Several Ab 
immunotherapy trials have identified minor, but significant, reductions in CSF T-tau and P-tau with treatment.  

      Novel CSF biomarkers reflecting other aspects of AD pathogenic processes are under development or clinical 
validation. A series of papers have shown that the CSF level of the synaptic protein neurogranin is increased in 
AD and correlates with future rate of cognitive deterioration. Preliminary data suggest that this class of biomarkers 
also may have value to identify drug effects on synaptic integrity. 

      Last, if disease-modifying drugs will be approved for clinical used, there will be a large need for simple and 
cost-effective screening tools for use in primary care to select patients for a detailed diagnostic evaluation at the 
specialist clinic. New ultra-sensitive analytical techniques have allowed for quantification of neuronal proteins in 
blood samples. Preliminary data show promise for the use of such blood-based biomarkers, to identify or rule out 
an on going neurodegenerative process, also in patients with very mild symptoms. 
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Alzheimer’s and Parkinson’s diseases (AD and PD, respectively) are neurodegenerative diseases with distinct 
pathologies. AD brains are characterized by plaque (amyloid beta) and tangle (tau) pathology, whereas PD brains 
typically show Lewy body pathology (alpha-synuclein). Both have distinct patterns of neurodegeneration. The 
presentation reviews established and novel candidate CSF and blood biomarkers for the two disorders and 
discusses their strengths and limitations, how they may be used to support diagnosis making and track or predict 
disease progression, as well as how they may be employed in clinical trials. 
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VALIDATION OF AMYLOID AND TAU BIOMARKERS FOR AD DIAGNOSIS AND THERAPY-MONITORING: 
ALZHEIMER’S DISEASE NEUROIMAGING INITIATIVE (ADNI) 

Michael. W. Weiner, University of California San Francisco. 

Alzheimer’s disease (AD) is an “amyloid-facilitated tauopathy” associated with synaptic dysfunction and neuronal 
loss causing progressive memory impairments and cognitive dysfunction leading to dementia and death. 
Currently there is no treatment that slows the progression of AD. Until recently, AD was diagnosed with clinical 
measures, or by autopsy. However, in the past decade a number of biomarkers including MRI, PET, and 
cerebrospinal fluid (CSF) markers have been used to characterize the pathology with reasonable sensitivity and 
specificity. 

The goal of ADNI (see ADNI-info.org) has been to standardize and validate MRI and PET imaging and blood/CSF 
biomarkers for Alzheimer’s treatment trials. ADNI began in 2004 To date we  have studied the following groups of 
subjects: Elders with mild cognitive impairment (MCI) (n= 850); AD (n= 350); Normal Controls (n= 350) and 150 
controls with cognitive complaints with: clinical visits, neuropsychological assessments, MRI (structural, perfusion, 
diffusion-tensor and task-free, resting-state fMRI), FDG PET, amyloid PET (Florbetapir) blood and urine, and CSF 
(abeta, tau, ptau and other analytes) and whole genome sequencing. The major findings include the observations 
that many patients diagnosed with dementia due to AD do not have high levels of brain amyloid plaques, 
suggesting that their dementia is not due to AD pathology.  This emphasizes the need for amyloid phenotyping in 
clinical trials of AD. About 30% of cognitively normal elders (termed “preclinical AD) do have high levels of 
plaques, and the presence of plaques is a risk factor for cognitive decline.  The APOE-4 genotype is associated 
with greater prevalence of amyloid plaques, and other factors causing greater prevalence of AD. Tau PET 
imaging is now beginning on a large scale. In August 2016 ADNI 3 was funded for an additional 5 years. A major 
addition is longitudinal tau PET on almost all subjects. Similar ADNI-like projects are underway in Australia, 
Japan, Europe, China, Taiwan, and Korea leading to the “World Wide ADNI network.” and the Parkinson’s 
Progressive Markers Initiative (PPMI). All ADNI data is available to all scientists in the world, on USC/LONI/ADNI, 
without embargo. Blood and CSF samples can be requested. ADNI methods are now widely used in clinical 
treatment trials. Over 1000 papers have been published on ADNI data and all scientists are encouraged to 
explore this rich data set and publish results. The ADNI project already has, and will continue to validate effective 
diagnostic techniques which can be used for diagnosis and to measure the effects of treatments which slow 
progression and prevent AD. 
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Japanese Alzheimer’s Disease Neuroimaging Initiative (J-ADNI) was launched in 2007, aiming at conducting a 
longitudinal workup of standardized neuroimaging, biomarker and clinical and cognitive surveys. The research 
protocol was designed to maximize compatibility with that of NA-ADNI, including structural magnetic resonance 
imaging analysis for the evaluation of brain atrophy, fluorodeoxyglucose and amyloid PET, cerebrospinal fluid 
sampling, APOE genotyping, together with a set of clinical and psychometric tests. Japanese ADNI has recruited 
537 participants (233 amnestic MCI, 154 cognitive normal (NC) and 149 mild AD). The 1

st
 year conversion rate of 

MCI to dementia was ~26.2%, and amyloid PET positivity rates were 24%, 65% and 93% for NC, MCI and AD, 
respectively. These data will contribute to the rigorous quantitative descriptions of the natural course of AD in its 
very early stages and will facilitate the clinical trials of disease-modifying therapies for AD using biomarkers. 
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Objectives: to develop a biomarker matrix sensitive to the progression of MCI with greater sensitivity than 
individual biomarkers. 

Methods: 147 MCI patients were enrolled in WP5 of PharmaCog/E-ADNI and underwent clinical, 
neuropsychological, MRI, EEG assessment every 6 months for at least 2 years. AD-related biomarkers were 
extracted from structural, diffusion, and functional MRI and EEG. Linear mixed models (LMMs, with random 
effects on subjects) were used to examine the association of CSF Aβ42/ptau status with rate of changes in AD-
related biomarkers and their z-score linear combinations (matrices). The models for each individual biomarker 
and for the matrices were evaluated in terms of pseudo-R

2
. Pseudo-R

2
 of the best matrix was compared to that 

reported for the best individual biomarker using binomial proportion test. 

Results: Right lateral ventricular volume was the best individual biomarker (time X CSF-status interaction 
p≤0.001, pseudo-R

2
=0.946). The best matrix (interaction p≤0.001, pseudo-R

2
=0.970) included left and right lateral 

ventricles, left hippocampal tail and right hippocampal molecular layer volumes. The matrix showed higher ability 
at discriminating Aβ42/p-tau Positive and Negative aMCI patients than ventricular volume (pseudo-R

2
matrix > 

pseudo-R
2

ventricle, p=0.006). A better performance of the matrix in a 12 month follow-up window was also 
demonstrated (pseudo-R

2
matrix=0.964, pseudo-R

2
ventricle=0.919, p=0.006). 

Conclusions: A matrix made of key structural biomarkers increased the sensitivity to progression to AD in MCI 
patients. The matrix concept might aid the development of disease modifying drugs. 
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Objectives: Cyclic-AMP Response Element Binding Protein (CREB) signaling plays a critical role in the formation 
of memories. We have shown that CREB signaling is dysfunctional in the brains of mouse models of familial 
Alzheimer’s disease (FAD). Specifically, FAD mice exhibit impaired recognition memory and reduced levels of 
pCREB-Ser

133
, and its cofactors CREB Binding Protein (CBP) and p-300. In addition we observed reduced CRE-

driven gene transcription. Thus, the objective of this study was to examine whether pCREB is reduced in 
Alzheimer’s patients, and whether it can be a biomarker for AD. 

Methods: Level of CREB, p-CREB and related signals was examined in neuclear fractions prepared from human 
samples of prefrontal cortex and peripheral blood mononuclear cells (PBMC) of individuals diagnosed with mild 
cognitive impairments or AD, and of cognitively healthy individuals. 

Results: We show that both CREB and its activated form pCREB are reduced in the prefrontal cortex of AD 
patients. Similarly, the transcription cofactors CBP and p300 are reduced in the prefrontal cortex of AD patients, 
indicating additional dysfunction of CREB signaling in AD. Importantly, we show that pCREB expression is 
reduced in peripheral blood mononuclear cells (PBMC) of AD subjects. In addition, pCREB levels in PBMC 
positively correlated with pCREB expression in the postmortem brain of persons with AD.  

Conclusions: These results suggest that pCREB expression in PBMC may be indicative of its expression in the 
brain, and thus offers the intriguing possibility of pCREB as biomarker of cognitive function and disease 
progression in AD. 
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Aims 

Amyloid burden predicts cognitive deterioration in preclinical Alzheimer’s disease (AD) with high variability in the 
rate of decline. We recently found that elevated CSF ferritin (reporting brain-iron) predicted cognitive decline and 
risk of developing AD in a 7-year prospective study (Ayton et al JAMA Neurology, 2016; Ayton et al Nature 
Communications, 2015). Elevated iron in AD has been shown using MRI, but to our knowledge, this technology 
has not yet been applied to longitudinal studies, or used in combination with amyloid-PET imaging. Here, we 
employed Quantitative Susceptibility Mapping (QSM; MRI technique that is sensitive to iron) to test whether the 
QSM signal could explain the variance between amyloid load and clinical progression. 

Method 

Participants in the Australian Imaging, Biomarkers and Lifestyle study (AIBL; Healthy Control=64, MCI=18, 
AD=24) underwent baseline amyloid-PET and QSM-MRI imaging, and were followed by cognitive assessments 
every 18-months for up to 6-years. 

Results 

QSM was elevated in amyloid-positive subjects (n=51) in frontal (p=0.008) and temporal (p=0.007) cortex. In 
amyloid-positive subjects, neocortical QSM predicted accelerated deterioration in performance on multiple 
cognitive composites (Global Cognition: p=0.0002, Verbal Episodic Memory: p=0.0009, Disease Progression: 
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p=0.0024, PACC: p=0.0293; controlling for diagnosis, age, sex, APOE-e4, education, SUVR).

 

Conclusion 

Iron elevation may act synergistically with amyloid burden in the pathogenesis of AD. QSM, in combination with 
amyloid-PET, could stratify subjects at risk of imminent cognitive decline.  
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Aims 

Amyloid-beta (Abeta) amyloid PET tracers are approved diagnostic adjuncts for suspected Alzheimer’s disease 
(AD), but are costly. Roche Diagnostics is developing less costly electrochemiluminescence immunoassays 
(Elecsys(R)) for measurement of the cerebrospinal fluid (CSF) AD biomarkers Abeta(1-42), total tau (T-tau) and 
phosphorylated tau (P-tau). We assessed concordance between CSF biomarkers and Abeta amyloid PET in two 
large AD cohorts (BioFINDER [training study] and ADNI-GO/ADNI2 [validation study]), and determined diagnostic 
cut-off values for CSF Abeta and tau biomarkers/ratios. 

Method 

The study included patients with banked CSF samples and Abeta amyloid PET images (BioFINDER [N=277]:
 18

F-
flutemetamol; ADNI [N≈600]: 

18
F-florbetapir). CSF samples were analysed using Elecsys(R) assays. PET images 

were re-evaluated by experienced readers to generate visual reads and cerebral-to-whole-cerebellar 
standardised uptake value ratios. Results were corrected by a factor derived from an assessment of the impact of 
pre-analytical protocol differences in BioFINDER vs ADNI subjects. 

Results 

Maximal CSF/PET concordance, with optimal specificity and sensitivity, was achieved using ratios of T-tau or P-
tau to Abeta(1-42) rather than single markers (area under the ROC curve: T-tau/Abeta1-42 0.944; P-tau/Abeta(1-
42) 0.948; Abeta(1-42) alone 0.865).

1
 PET/CSF discordance was observed more often in difficult-to-classify 

cases (as indicated by discordant PET reader assessments) than in more easily categorised cases. 

Conclusion 

Elecsys(R) CSF assays demonstrated excellent analytical performance and predicted Abeta amyloid PET 
positivity, as well as high concordance with amyloid PET. The increased specificity of biomarker ratios vs 
Abeta(1-42) alone may improve diagnostic utility and clinical trial enrichment.  

1
Based on BioFINDER; ADNI data N/A 
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Alzheimer’s disease (AD) is the most common neurodegenerative disorder and the most frequent cause of 
dementia in the aged population. According to the amyloid hypothesis, the amyloid-β (Aβ) peptide plays a key 
role in the pathogenesis of AD. Aβ is generated from the amyloidogenic processing of amyloid precursor protein 
(APP) and can aggregate to form oligomers, which have been described as a major synaptotoxic agent in 
neurons. Wnt signaling plays a crucial role in maintaining the structure and function of neuronal circuits and has 
been associated with the pathogenesis of AD. Herein, we found that the inhibition of Wnt signaling promoted the 
amyloidogenic proteolytic processing of APP. We also demonstrate that inhibiting Wnt signaling increases the 
production of the Aβ42 peptide, the Aβ42/Aβ40 ratio and the levels of Aβ oligomers such as trimers and 
tetramers. Moreover, we show that activating Wnt signaling reduces the levels of Aβ42 and its aggregates, 
increases Aβ40 levels and reduces the Aβ42/Aβ40 ratio. We also explored age-related changes in the expression 
of key components of the Wnt pathway in the cortex and the hippocampus of the rodent Octodon degus (O. 
degus) between 7 and 72 months of age. We found down-regulation in the expression of Wnt ligands and its co-
receptor LRP6. We also observed an age-related increase in the expression of the Wnt antagonists sFRPs1, 

sFRPs2, and Dkk1 and an increase in GSK-3 activity. In addition, an age-related increase in the expression of 

phosphorylated -catenin was apparent, consistent with decreased expression of Wnt target genes. These 

molecular changes occurred concomitantly with an increase in Aβ42peptide, the Aβ42/Aβ40 ratio, senile plaques 
and tau phosphorylation in several key amino acid residues, suggesting that Wnt signaling is deregulated during 
‘physiological’ aging and may contribute to progressive neuronal degeneration, memory loss and cognitive 
deficits. A labdane diterpene, Andrographolide recovers Wnt signaling and prevents memory alterations and other 
AD hallmarks in aged O. degus. Together, our findings indicate that loss of the Wnt signaling pathway may 
contribute to the pathogenesis of AD. 
Supported by PFB-CONICYT (N°12/2007). 
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Objectives: Abnormal changes of Tau protein (such as aggregation) are common features of several 
neurodegenerative diseases. Tau protein is a natively unfolded protein capable of interacting mainly with 
microtubules but also with multiple other cell components, suggesting the potential of distinct pathways of toxicity. 
Moreover, disease-related mutations are distributed over several domains of Tau which can elicit several types of 
adverse cellular responses and would require different types of treatment approaches. 

Methods: We have developed regulatable transgenic mice expressing Tau with mutations in different domains, 
affecting aggregation or other functions of Tau, analyzed their cellular, physiological, and behavioral 
consequences, and tested treatment strategies. 

Results: The effects of certain Tau mutations in the repeat domain are clearly related to their aggregation 
propensity (e.g. ΔK280, P301L). Their effects on cellular and physiological functions can be ameliorated by 
treatments designed to reduce aggregation (i.e. Tau aggregation inhibitors). Unexpectedly, they can also be 
ameliorated by treatments which do not target Tau aggregation as such but rather its consequence, a reduced 
neuronal energy metabolism. Thus, the inhibition of neuronal adenosine A1 receptors improves neuronal activity 
and rescues behavioral deficits in spite of ongoing Tau aggregation. By contrast, some mutations in other 
domains (e.g. Tau-A152T) do not cause toxicity via aggregation but via other signalling pathways leading to 
pronounced inflammation and excitotoxicity. 

Conclusion: Tau mutations can induce toxicity in transgenic mouse models by different pathways which can be 
remedied by distinct therapeutic approaches. Examples are Tau aggregation inhibitors, neuronal adenosin A1 
receptor antagonists, inhibitors of inflammation and excitotoxicity. 

  

Research supported by DZNE, MPG, and Tau Consortium 
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Aims 

Current knowledge on Alzheimer’s disease and amyloid-beta (Ab) accumulation is mostly derived from the 
overexpression of genes with familial AD (fAD) mutations. Our aim was to use gene editing technology to 
introduce fAD mutations in human cells and to assess their usefulness as a tool to study AD pathogenesis. 

Method 

We mutated SH-SY5Y cells using CRISPR/Cas9 technology. We measured secreted amyloid-beta on drug-
treated cells by ELISA. RNA of differentiated cells was extracted and genome-wide microarray analysis 
performed. 

Results 

We successfully introduced APP
V717F

 and PSEN1
M146V

 mutations in SH-SY5Y cells. Analysis of independent 
clones showed that both mutations increased Ab42/Ab40 ratio (1.8-1.9 fold) compared to parental cells. APP

V717F
 

reduced Ab40 secretion (0.5 fold) without affecting Ab42, while PSEN1
M146V

 cells mainly increased Ab42 
secretion (1.9-2.0 fold). Treatment of PSEN1

M146V
 mutant cells with the beta-secretase inhibitor AZD3839 

significantly reduced the secretion of both Ab42 and Ab40 while Ab42/Ab40 ratio remained high at all the 
concentrations tested. PSEN1

M146V
 homozygous mutants showed increased sensitivity to gamma-secretase 

inhibitors semagacestat and DAPT. Genome-wide gene expression analysis of differentiated cells indicated 
dysregulation of pathways previously linked to APP or PSEN1 protein function. Despite the different patterns of 
Ab40 and Ab42 secretion observed in APP

V717F 
and PSEN1

M146V
 clones, we found a significant overlap of genes 

whose expression was altered in both mutants. 

Conclusion 

Cells endogenously expressing fAD mutations are a valuable tool for the evaluation of drugs and key aspects of 
AD pathogenesis. 
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Aims 

The innate immune system is strongly implicated in Alzheimer’s disease (AD) pathogenesis, while in contrast few 
studies have examined the role of the adaptive immune system.  However, a number of recent studies have 
uncovered prominent roles by which adaptive immunity indirectly influences AD pathogenesis and only increased 
the need to better understand the relationship between the innate and adaptive immune systems in AD. 

Method 

We utilized an immune-deficient transgenic AD model that lacks B-cells, T-cells, and Natural Killer cells but 
exhibits hallmark AD neuropathology, as well as immune-intact 5xfAD and Tau-5xfAD mice to examine peripheral 
immune infiltration during AD pathogenesis.  We characterized infiltration using a combination of 
immunohistochemistry, flowcytometry, and bone marrow chimeras. 

Results 

In models of AD exhibiting amyloid and tau pathology we observed robust widespread infiltration of peripheral T 
cells into the brain parenchyma.  Analysis revealed that both CD4+ and CD8+ cells are present and ongoing 
experiments will further elucidate spatiotemporal relationships between infiltrating cells and existing AD-
associated pathologies.  Bone marrow chimeras utilizing Rag-5xfAD mice, in the absence of irradiation or 
myeloablation, confirmed the infiltration of T cells and interestingly, an absence of infiltrating 
monocytes/macrophages.  Finally, ongoing experiments will determine the extent by which these infiltrating cells 
alter the neuroinflammatory landscape of AD. 

Conclusion 

Taken together, our data reveal that both amyloid and tau neuropathologies induce significant infiltration of 
peripheral adaptive immune cell populations.  These results suggest that direct infiltration of T cells and 
interactions between adaptive and innate immune systems could dramatically influence the development and 
progression of AD. 
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Aims 

In Alzheimer’s disease (AD), pathological tau aggregation into neurofibrillary tangles (NFTs) occurs in a distinct 
pattern in connected brain areas, suggesting a trans-synaptic propagation of tau through the neural system: 
tangles form first in the entorhinal cortex (EC) from where they spreads through the limbic system, cortical areas, 
and finally throughout the brain (Hyman et al, Science 1984). Age is the highest risk factor for developing 
sporadic AD, but the mechanisms are unknown. The characteristics of NFT pathology and spreading in the 
human brain can be mimicked in transgenic mice expressing human tau (huTau) carrying the P301L mutation 
(DeCalignon et al, Neuron 2012). 

Method 

To examine tau propagation in a more flexible manner, we generated new AAVs for tau expression in vivo: 

Stereotactical injection of AAV-eGFP-2a-tau (G2aTau) leads to expression of tag-less tau and eGFP labeling of 
transduced neurons. Using immunohistochemistry of post-mortem brain sections and flow cytometry of neurons, 
we can identify neurons that received huTau and have no GFP. 

Results 

EC injections of G2aTau revealed differences in the propagation, phosphorylation, misfolding, and toxicity of 
wildtype (2N4R) versus P301Ltau. Injections into different brain regions in different aged mice let us compare the 
age-dependent  vulnerability and propagation across neuron populations. Age, at least in mice, enhanced the 
misfolding of mutant tau and had minor effects on tau propagation. 

Conclusion 

Our findings implicate a physiological role of tau propagation and the differential toxicity of tau isoforms between 
neuronal populations. Aging contributes to the vulnerability of the brain to tau aggregation and propagation. 
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ADPD7-1005 
THE OSAKA MUTATION KNOCKIN MICE SHOW RECESSIVE HEREDITARY DEMENTIA VIA GABAERGIC 
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Aims 

The Osaka (E693Δ) mutation in APP causes dementia in a recessive manner in humans. However, its 
mechanism remains unclear. To address this question, we generated a new mouse model by knocking-in this 
mutation into endogenous mouse APP. 

Method 

Brain pathologies of the mice were studied by immunohistochemical and biochemical examination. Their memory 
was evaluated using the Morris water maze at 4 and 8 months. The synaptic function of the mice was examined 
by electrophysiology at 4 months. 

Results 

The homozygous knockin mice showed Aβ oligomer accumulation, tau hyperphosphorylation, and synapse loss 
at 8 months, but their memory was already impaired at 4 months, whereas the heterozygotes exhibited neither 
brain pathologies nor memory impairment even at 8 months. In electrophysiology at 4 months, high frequency 
stimulation at a level that does not induce long-term potentiation (LTP) in wild-type mice evoked LTP in the 
homozygotes, but not heterozygotes, in the absence of a GABA antagonist picrotoxin. In contrast, in the presence 
of picrotoxin, both wild-type mice and the heterozygotes displayed LTP as well as the homozygotes did. This 
suggests that the homozygotes have a deficit of GABA-mediated inhibition and thereby show synaptic 
hyperactivation leading to abnormal LTP. In support of this, the levels of GABA synthetic enzyme glutamate 
decarboxylase (GAD65/67) and the number of parvalbumin-positive GABAergic interneurons in the hippocampus 
were decreased in the homozygotes, but not heterozygote, at 4 months. 

Conclusion 

The Osaka mutation impairs APP function to maintain GABAergic neurons and causes aberrant synaptic activity 
resulting in dementia in a recessive manner. 
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Aims 

We have studied the effect of the absence of APP and its fragments on the phosphorylation and the aggregation 
of tau in transgenic mice. 

 

Method 

We crossed human mutant tau mice (Tg30) (developing neurofibrillary tangles) with APP mice knockout for 
endogenous APP gene (APPKO). 

 

Results 

APPKOTg30 mice showed more severe motor and working memory deficits compared to the Tg30 mice when 
tested with the rotarod and Y maze tests, respectively. We observed an increased phosphorylation (with PHF1 
antibody) and conformational change (with MC1 antibody) of tau in brains in APPKOTg30 mice compared to Tg30 
mice at 12 months of age. To assess which kinase was responsible for this phosphorylation, we analyzed the 
expression level of GSK-3b (and its active form phosphorylated on Tyr 216) and of CDK5 (and of its activator p35 
and p25). There were no modifications of the expression level neither of GSK-3b (and its active form 
phosphorylated on Tyr 216) nor of CDK5. The ratio of p25/p35 expression was increased in the brain of 
APPKOTg30 mice compared to Tg30 mice at 12 months suggesting that CDK5 is more active in APPKOTg30 
mice.  Gallyas staining showed that the density of neurons containing aggregated tau was increased in the 
hippocampus of APPKOTg30 mice compared to Tg30 mice.  

 

Conclusion 

We observed that the phosphorylation and the aggregation of tau in a mutant tau transgenic mouse model was 
more important in mice lacking APP protein. Our data suggests that APP and/or its proteolytic derivatives are able 
to interfere with the formation of neurofibrillary tangles. 
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Aims 

A recent study from our lab demonstrated that correcting altered gamma frequency rhythms in Alzheimer’s 
disease(AD) mouse-models alleviated AD pathology. Specifically, entraining 5XFAD and p301S-tau mice at 40Hz 
by white-LED-flickers reduced the levels of Aβ40 and Aβ42, and phospho-tau in the visual cortex, respectively. 
Here, we aim to address whether 40Hz flicker-treatment influences cognitive abilities, and whether it would offer 
neuroprotection in neurodegenerative mouse-model of CK-p25 over-expression, and elucidate the molecular 
underpinnings associated with 40Hz treatment.  

Method 

We employed young (3-5months) and aged (15-17months) C57BL6J mice, as well as CK-p25 AD-model and 
treated them with 40Hz flicker. Following treatment, we analyzed mice at several levels.  

Results 

40Hz light-flicker exposure 1h/day for 7days or 6weeks reduced anxiety (measured in open field and elevated 
plus-maze) and enhanced spatial (Morris water-maze) and associate (fear-conditioning) learning and memory. 
We observed that chronic 40Hz treatment mitigated brain atrophy, which is correlated with the preservation of 
cortical thickness and prevention of aberrant expansion of lateral-ventricles in CK-p25mice. Furthermore, 40Hz 
treatment prevented neuronal- and synaptic- loss, and decreased DNA damage. Remarkably, this 40Hz treatment 
mediated neuroprotective effect in CK-p25mice was observed not only in visual cortex but also in somatosensory 
and multisensory insular cortices and hippocampus. Currently, we are performing and analyzing proteomics, cell-
type specific RNA-sequencing and in vivo patch-recordings. 

Conclusion 

40Hz treatment enhances cognitive abilities and exhibits a neuroprotective effect in aged mice and AD mouse-
models. This non-invasive light-flicker mediated 40Hz entrainment can be a better approach to alleviate pathology 
and cognitive dysfunction in AD. 
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Aims 

To evaluate pharmacokinetic, PK/PD, and dose-response of E2609 in Mild Cognitive Impairment (MCI) due to 
Alzheimer’s disease (AD), and mild-moderate dementia due to AD.  

Method 

Biomarkers analyzed included Abeta1-x (plasma and CSF), CSF Abeta40, and CSF BACE activity. PK/PD 
models used integrated data from studies in healthy and AD subjects to describe relationships between E2609, 
CSF and plasma Abeta1-x. 288 plasma PK concentrations, from 54 AD subjects taken over 52 weeks, were 
pooled with E2609 plasma concentration data from 3 studies in healthy elderly subjects. Model-derived E2609 
average concentrations for subjects were used to describe the PK/PD relationship between E2609 exposure and 
CSF Abeta1-x reduction.  

Results 

E2609, administered at 5, 15 and 50 mg QD, demonstrated dose-related reductions in CSF Abeta1-x. The model-
predicted maximum reduction in CSF Abeta1-x was approximately 99%. The E2609 CSF Abeta1-x IC50 was 
approximately17 ng/mL, corresponding to approximately 20 mg QD dosing. Reductions in CSF Abeta40 and 
BACE activity trended as for Abeta1-x. The effects on plasma Abeta1-x were more potent than CSF Abeta1-x. 
PK/PD analysis of data from AD subjects demonstrated similar reductions of CSF Abeta1-x for all three doses 
compared with healthy subjects. Population PK analysis demonstrated linear pharmacokinetics within the dose 
range studied, similar to healthy subjects.  

Conclusion 

Analyses for the BACE inhibitor, E2609, demonstrated a robust proof of pharmacology in both CSF and plasma, 
exhibiting similar PK profiles, dose- and plasma exposure-related reductions in CSF Aβ1-x in both healthy 
subjects and subjects with MCI and mild-moderate dementia due to AD.  
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Development of disease-modifying therapeutics is urgently needed for treating Alzheimer disease (AD). AD is 
characterized by toxic β-amyloid (Aβ) peptides produced by β- and γ-secretase-mediated cleavage of the amyloid 
precursor protein (APP). β-secretase inhibitors reduce Aβ levels, but mechanism-based side effects arise 
because they also inhibit β-cleavage of non-amyloid substrates like Neuregulin. We report that β-secretase has a 
higher affinity for Neuregulin than it does for APP. Kinetic studies demonstrate that the affinities and catalytic 
efficiencies of β-secretase are higher toward non-amyloid substrates than toward APP. We show that non-
amyloid substrates are processed by β-secretase in an endocytosis-independent manner. Exploiting this 
compartmentalization of substrates, we specifically target the endosomal β-secretase by an endosomally targeted 
β-secretase inhibitor, which blocked cleavage of APP but not non-amyloid substrates in many cell systems, 
including induced pluripotent stem cell (iPSC)-derived neurons. β-secretase inhibitors can be designed to 
specifically inhibit the Alzheimer process, enhancing their potential as AD therapeutics without undesired side 
effects. 
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Aims 

Although genetic causes of familial Alzheimer’s disease (AD) have been extensively studied, the pathogenic 
mechanisms for the most common sporadic form of AD are still largely unknown. While microRNAs have been 
associated with various diseases, the functional implications of miRNA dysregulation in AD remain elusive. 
Entorhinal cortex serves as a hub in memory formation and storage and is a primary site of dysfunction in AD.  

Method 

To identify unique miRNA signature in AD brains, we performed expression profiling of miRNAs in the entorhinal 
cortices of sporadic AD patients and age-matched non-demented subjects. In addition, we preformed functional 
studies using cell culture and an APP transgenic mouse model. 

Results 

Here, we identified that miR-874 expression is markedly down-regulated in the entorhinal cortices of sporadic AD 
patients. Interestingly, BACE1 expression is significantly up-regulated in AD, compared to the age-matched non-
demented subjects, and inversely correlated with miR-874 levels. We demonstrated that miR-874 suppresses 
BACE1 expression by directly targeting its 3'UTR in neuronal cells. Consequently, miR-874 prevents Abeta 
generation by suppressing BACE1 expression in neuronal cells. Moreover, we demonstrated that intracerebral 
expression of miR-874 markedly reduced amyloid deposition and neuroinflammation by suppressing BACE1 
expression in cortices of APP

sw
PS1

L166P
 mice.  

Conclusion 

Taken together, our data suggest that the down-regulation of miR-874 may contribute to AD by inducing BACE1 
expression and miR-874 may represent a novel therapeutic target for AD.  
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Objective: Pyroglutamate-3 Abeta (pGlu-3 Abeta), a pathogenic Aβ species in Alzheimer’s disease (AD) brain, is 

N-terminally truncated and cyclized at Glu-3 by glutaminyl cyclase (QC). We previously demonstrated cognitive 
efficacy and plaque-lowering by passive immunization with an anti-pGlu-3 mAb in a prevention study (07/1, IgG1) 
and a therapeutic study (07/2a, IgG2a) in APPswe/PS1dE9 mice without increasing microhemorrhages. Here, we 
investigated 07/2a-k, a de-immunizing CDC-mutant mAb, and compared treatment with 07/2a mab alone vs. 
07/2a in combination with a QC inhibitor, PQ912, in hAPP/hQC double Tg mice that have enhanced pGlu3 Abeta 
due to overexpression of human QC.  Methods: Plaque-rich hAPP/hQC mice were immunized weekly (i.p.) with 

07/2a mAb (150 µg or 500 µg) or 07/2a-k mAb (500 µg; Study 1) and, 07/2a mAb (150 µg) alone or in 
combination with PQ912 (0.8 g/kg chow; Study 2) from 8-to-12 months of age. Results: In Study 1, hippocampal 

pGlu-3 and total Abeta immunoreactivities were significantly reduced in all 3 pyroGlu-3 Abeta passively 
immunized groups compared to PBS controls.  In Study 2, pGlu-3 and total Abeta brain levels (ELISA) were 
modestly reduced (~35%) by treatment with each agent alone and significantly reduced (~65%) by combining 
treatments, indicating an additive effect.  Hippocampal pGlu-3 Abeta plaques were significantly reduced in the 
combination-treated mice compared to PBS and IgG isotype controls.  Conclusion: Selective targeting of pGlu-3 

Abeta with an IgG2a mAb is effective in lowering plaque pathology and improving cognition. However, a 
combination of QC inhibition and antibody treatment showed superior efficacy in reducing pGlu-3 Abeta. 
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Aims 

PF-06648671 is a novel, brain penetrable gamma-secretase modulator (GSM) currently in Phase 1 development 
for the treatment of Alzheimer’s disease (AD). GSMs provide a promising therapeutic option to reduce the 
production of pathogenic amyloid-beta (Aβ) peptides, while potentially avoiding Notch-related safety concerns 
associated with gamma-secretase inhibitors (GSIs). Here we describe in vitro and in vivo pharmacological 
characterization of PF-06648671.  

Method 

Cell-based assays were utilized to evaluate the effect of PF-06648671 on the cleavage of gamma-secretase 
substrates, including APP and Notch.  In vivo Aβ-lowering efficacy in animals was evaluated by measuring brain 
and cerebrospinal fluid (CSF) Aβ peptides; safety was assessed in nonclinical toxicology studies in rats and dogs 
up to 1-month duration. 

Results 

PF-06648671 resulted in robust reduction of Aβ42 and Aβ40 production with concomitant increase in Aβ37 and 
Aβ38 both in cell-based assays, and in the brain and CSF in animals following oral administration. Unlike GSIs, 
PF-06648671 did not inhibit processing of substrates (APP, cadherin, neurexin) and had no effect on Notch1 and 
Notch3 cleavage.  There was no evidence of Notch-related toxicities in the lymphoid tissues (spleen, thymus) or 
gastrointestinal tract (hyperplasia of the mucosa) in 1-month studies in rats and dogs.  A 2-week rat toxicity study 
also demonstrated a lack of effect on subtypes of circulating lymphocytes. 

Conclusion 

The efficacy and safety profile in animals provides confidence for a potentially beneficial effect of GSM 
PF-06648671 in AD, by shifting the proportion of Aβ peptides produced in favor of shorter, less aggregation-prone 
species without affecting the Notch signaling pathway.  
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Aims 

To identify the subtype specificity of somatostatin receptor (SSTR) signaling involved in regulation of the major 
Aβ-degrading enzyme neprilysin. Subsequently, to investigate the feasibility of administrating SSTR agonist to 
APP-knock-in mice to increase neprilysin levels and lower Aβ levels. 

Method 

The SSTR subtype specificity for neprilysin activation was identified by screening SSTR agonist in vitro. 
Furthermore, to confirm the subtype specificity of neprilysin regulation in vivo, two of the four SSTR expressed in 
cortex and hippocampus was simultaneously deleted in a combinatorial manner. SSTR1 agonist was 
administrated by osmotic pump delivery for four months to APP-knockin mice and the levels of neprilysin and Aβ 
was investigated by immunohistochemistry and Aβ ELISA. 

Results 

We found that SSTR 1 and 4 specific agonists activated neprilysin in vitro. Remarkably, a concomitant genetic 

deficiency of SSTR 1 and 4 leads to a drastic decrease in neprilysin levels in Lacunosum molecular layer of 
hippocampus This leads in turn to increased Aβ levels in hippocampus of the double knockout mice and impaired 
memory function. On the other hand, administration of SSTR 1 agonist to APP-knock-in mice increases neprilysin 
in hippocampus and lowers Aβ plaque burden. 

Conclusion 

SSTR 1 and 4 regulate neprilysin in hippocampus which directly affect Aβ levels. Administration of SSTR 1 
agonist to APP-knock-in mice increases neprilysin and ameliorates Aβ plaque burden. This indicates that a SSTR 
agonist treatment is a potential therapeutic approach to lower Aβ levels in Alzheimer's disease. 
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Aims 

Protein misfolding and aggregation is the fundamental cause of more than 20 amyloidogenic diseases.  Although 

peptides and proteins of various sequences can self-assemble into toxic amyloid structures, they share  common 

three-dimensional features that may promote their cross-reaction. Given the significant structural and 

biochemical similarities between  amyloids and the architecture of self-assembled cyclic D,L-alpha- peptides, we 

hypothesized that the latter may bind and stabilize the nontoxic forms of different amyloids, thereby preventing 

their aggregation into  toxic forms. 

Method 

By screening an unbiased library of six-residue cyclic D,L-a-peptides and optimizing the activity of a lead peptide, 
we found one cyclic D,L-alpha-peptide (CP-2) that interacts strongly with amyloid beta and inhibits its aggregation 
and toxicity. 

Results 

Further studies including Thioflavin T assays, electron microscopy, and circular dichroism spectroscopy, 
collectively suggest that CP-2 could also effectively cross-interact with Parkinson’s disease associated alpha-

synuclein, prevent its aggregation, and remodels its fibrils to non-toxic amorphous species, through an “off 
pathway” mechanism. NMR studies show that CP-2 interacts with the N-terminal and the non-Abeta component 

region of alpha-synuclein, which are responsible for its membrane interactions and self-assembly, and so 
changes its conformation. Dot-blot and cell survival assays suggest that CP-2 reduces the amount of toxic alpha-
synuclein oligomers and protects PC-12 and SH-SY5Y cells from toxicity. Moreover, CP-2 permeates cells 

through endosomes/lysosomes, co-localizes with intracellular alpha-synuclein and reduces its accumulation and 
toxicity in neuronal cells overexpressing alpha-synuclein. 

Conclusion 

Our studies suggest that targeting the common structural conformation of amyloids may be a promising approach 
for developing new therapeutics for amyloidogenic diseases. 
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Aims 

It has been established in the Alzheimer's disease (AD) field that manipulations of immunoprotheasis affect Aβ 
accumulation and clearance. We have shown that overexpression of proinflammatory IL6 cytokine limits Aβ 
deposition. On the contrary, expression of antiinflammatory IL-10 leads to increased amyloid loads. 
Immunotherapy targeting amyloid has become a well-established approach with several antibodies in clinical 
trials.  

The goal of this study is to evaluate the effects of pro- and anti-inflammatory “preconditioning“ of the CNS on the 
efficacy of anti-Abeta immunotherapy.  

Method 

For these studies we chose to combine experimental paradigms we have extensively utilized: anti-Aβ passive 
immunotherapy and rAAV mediated delivery of cytokines to the mouse brain. Newborn CRND8 mice were 
transduced with rAAV2/1-Il-6 or rAAV2/1-Il-10. Beginning at 2 months of age, 0.5mg anti- Aβ1-16 mAb5 or control 
mouse IgG was administered IP, biweekly, until 6 months.  Amyloid accumulation, Aβ levels and inflammatory 
markers were assessed by ELISA, SDS-PAGE and immunohistochemistry methods. 

Results 

Our results demonstrate increased massive gliosis and clearance of amyloid deposits in IL-6 expressing mice, 
combined with reduction of diffuse amyloid in immunized mice. Combination of the two resulted in even more 
robust reduction in amyloid levels. On the contrary, when mice were administered with anti-inflammatory IL-10, 
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they exhibit increased Aβ 42  levels. Moreover, IL-10 expression eliminated the effect of immunotherapy in these 

mice.  

Conclusion 

Our data suggests that innate immunity plays a significant role in the mechanism of immunotherapy and 
activation/inhibition of inflammatory pathways should be taken into consideration when developing an effective 
combinatorial therapy for Alzheimer’s disease. 
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Genetic studies have implicated protein aggregation and lysosomal dysfunction in the pathogenesis of 
Parkinson’s disease (PD). Deposition of a-synuclein aggregates occurs widely in the central and peripheral 
nervous systems in PD. Although recent evidence has suggested that cell-to-cell transmission of a-synuclein 
aggregates drives the progression of PD, the mechanism by which a-synuclein aggregates spread remains 
undefined. Here, I present the evidence that a-synuclein aggregates are perpetually transmitted through a 
continuous cycle involving uptake of external aggregates, co-aggregation with endogenous a-synuclein, and 
exocytosis of the co-aggregates. Moreover, we found that glucocerebrosidase 1 depletion, which has previously 
been strongly associated with PD and increased cognitive impairment, promoted propagation of a-synuclein 
aggregates. Depletion of other genes such as ctsd (cathepsin D) and ATP13A2, resulted in mixed outcomes in 
lysosomal functions. The cell lines with these gene depletions further confirmed that lysosomal dysfunction is the 
key modulator of spreading of synucleinopathy. These studies define how a-synuclein aggregates spread among 
neuronal cells and explain how lysosomal dysfunction increase the risk of developing PD and other 
synucleinopathies. 
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Aims 

To understand heterogeneous tau pathology observed in a low-expresser Tau 2N, 4R (P301L) mouse transgenic 
(Tg) line (Murakami et al, Am J Pathol) and potential relationships to variant clinical presentations in P301L 
human MAPT kindreds, we created 3 inbred derivatives from the founder Tg line; we wished to ascertain whether 
phenotypic diversity was mitigated by imposition of greater genetic homogeneity or, if still present, was associated 
with distinct tau "strains".  

Method 

We back-crossed TgP301L mice to C57BL6/Tac, 129SvEv/Tac and FVB/NJ inbred strains and used 384 SNP 
genome-wide arrays to confirm genetic homogeneity.  226 mice on the three congenic or incipient congenic 
backgrounds >18 months of age were phenotyped for abnormal tau species and brain pathology using western 
blots, detergent insolubility assays, isotropic fractionator technique for assessing cell loss, and 
histology/immunohistochemistry to map the neuroanatomy of tau deposition. 

Results 

Tg mice maintained on three genetic backgrounds under the same conditions of husbandry nonetheless 
continued to exhibit heterogeneity in the neuroanatomical pattern of tau deposition. At least four patterns of 
deposition were scored, including some with brain stem pathology and notably focal appearance. Brain extracts 
from mice with different patterns of deposition were not associated with different fluorescent signatures in a 
Tau/YFP reporter-based cell assay for strains. 

Conclusion 

Heterogeneities in tau pathology within and between congenic lines do not seem attributable to variations in the 
nuclear genome or tau strains; instead these data suggest that stochastic chemical events control initial areas of 
tau deposition in this slow model of disease pathogenesis. 
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Aims 

The relevant abnormal tau species responsible for tau propagation in AD and other tauopathies and the nature of 
non-mutant tau species responsible for spreading in complex fractions extracted from sporadic AD has not been 
fully determined. The aim of our study was to analyse the ability of human PHF from AD brain to seed a tau 
pathology in wild-type mice, by comparison with mutant tau mice. 

Method 

Sarkosyl insoluble human PHF were extracted from AD brains, characterized by TEM negative staining and non-
denaturing PAGE and were stereotaxically injected into the dentate gyrus of wild-type and mutant tau THY-Tau22 
mice. The development and propagation of tau pathology was analysed using a panel of tau antibodies. 

Results 

After 3 months, both wild-type and THY-Tau22 mice developed an atrophy of the dentate gyrus and a tau 
pathology characterized by Gallyas and tau positive grain-like inclusions, neuropil threads and oligodendroglial 
coiled bodies into the DG, the hippocampal hilus and the fimbria. These tau inclusions were composed only of 
mouse tau, and were immunoreactive with antibodies to 4R tau, phosphotau, misfolded tau, ubiquitin and p62. 
The development of neurofibrillary tangles made of mutant human tau was not accelerated in THY-Tau22 mice. 

Conclusion 

Our results indicate that AD native high molecular weight PHF seeded a 4R tau pathology in wild-type mice by 
recruiting endogenous wild-type 4R mouse tau, providing an interesting model to study tau spreading without 
being dependent on the non-physiological expression of a mutant tau protein 
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Aims 

Spreading of pathological tau protein species in AD brains has been shown to follow a prototypical 
neuroanatomical pattern which has been suggested to be sustained by some form of trans-synaptic transfer. 
However, relatively few studies have addressed the presence and release of pathological tau directly from 
purified synapses. 

Method 

We purified synaptosomes from different brain regions of P301S tau transgenic mice, human control and AD 
brains. Sucrose and Percoll gradients were compared. Western blots were used to quantify synaptic proteins and 
tau species. STED super-resolution microscopy was used to confirm morphologically our biochemical findings. 
The ability of synaptic tau to "seed" further pathological tau aggregation was evaluated in transfected HEK293 
and rat cortical neurons. 

Results 

We found that pathologically hyper-phosphorylated (AT8+) and aggregated (Sarkosyl-insoluble) tau is enriched in 
synaptosomes from both P301S mice and human brains. Pathological tau followed a regional distribution in 
P301S synaptosomes consistent with its known overall pathological expression (spinal cord/brain stem > 
forebrain > cerebellum > WT). In human brain synaptosomes the levels of pathological tau were correlated with 
the patient's Braak stage. Importantly, we demonstrated that hyper-phosphorylated and aggregated tau is 
released by exocytosis in a calcium-dependent manner, and is seeding competent. 

Conclusion 

All together these data build on previous evidence of pathological tau presence in presynaptic terminals and 
demonstrate its calcium-dependent release. This could underlie the spreading of tau in AD brain. Therapeutic 
interventions aimed at blocking tau release could be beneficial in reducing tau propagation and disease 
progression in AD. 
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Aims 

To assess the effect of peripherally administered amyloid-beta (Abeta) seeds from different sources (brain, blood 
and recombinant) over brain amyloidosis. 

Method 

Three experimental paradigms were used: i) administration of brain extracts from old tg2576 mice or Alzheimer’s 
Disease (AD) patients into young transgenic mice by different routes including intra-cerebral, intra-peritoneal, 
intra-muscular, eye-drops and oral-gavages; ii) intra-venous administration of recombinant/purified Abeta 
structures (monomers, oligomers and dimers) in APP/PS1 mice; and iii) blood transfusions from old and young 
transgenic mice to young individuals. Treated animals were sacrificed at times when amyloid deposition was 
minimal in untreated mice. 

Results 

Our results show that Abeta seeds administered intra-peritonealy, intra-muscularly and by eye drops were able to 
accelerate pathological changes in the brains of transgenic mice. Surprisingly, the eye drop route was the most 
efficient among all the ones tested. Importantly, large quantities of seeds administered orally were unsuccessful 
to seed into the brain. Administration of recombinant/purified Abeta seeds into the circulation also increased brain 
amyloidogenesis, being oligomers more efficient seeds compared to fibrils. Blood transfusions also increased the 
levels of brain amyloidosis, albeit in a smaller degree. Peripheral Abeta seeding to the brain promoted the 
appearance of large quantities of vascular aggregates. Interestingly, different types of aggregates were generated 
depending of the administration route. 

Conclusion 

Our data indicates that peripherally circulating Abeta aggregates may contribute importantly to AD brain 
pathology. These results may help understanding the mechanisms related to the origin and spread of Abeta 
pathology and be of importance to design novel therapeutic and diagnostic strategies. 
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Aims 

α-Synuclein forms pathologic protein deposits such as glial cytoplasmic inclusions in oligodendrocytes of patients 
with multiple system atrophy, or Lewy bodies and Lewy neurites in neurons of patients with Parkinson’s disease. 
Also, misfolded α-synuclein shows prion-like propagation along synaptic connections after intracerebral injection 
into transgenic and wild-type mice. Here we investigated the potential of α-synuclein fibrils to induce 
neurodegeneration after intraperitoneal or intraglossal injection. 

Method 

We injected wild-type α-synuclein fibrils or phosphate-buffered saline as control into the peritoneum or tongue of 
bigenic Tg(M83

+/-
:Gfap-luc

+/-
) mice that hemizygously express the A53T-mutant of human α-synuclein and firefly 

luciferase. We also intraglossally injected monogenic Tg(Gfap-luc
+/-

) mice that only express endogenous wild-type 
mouse α-synuclein. 

Results 

All PBS-injected mice remained healthy during the 420 d course of the experiment. In contrast, injection of α-
synuclein fibrils into the peritoneum caused neurologic disease with kyphosis and paralysis in 80% of the 
Tg(M83

+/-
:Gfap-luc

+/-
) mice with a median incubation time of 229 ± 17 d. Diseased mice accumulated aggregates 

of phosphorylated and sarkosyl-insoluble α-synuclein in brain and spinal cord, which colocalized with p62 and 
ubiquitin and were accompanied by gliosis as detected by immunohistochemistry and bioluminescence imaging. 
Injection of alpha-synuclein fibrils into the tongue of Tg(M83

+/-
:Gfap-luc

+/-
) mice caused neurodegeneration in only 

20% of the mice in 285 d. In contrast, intraglossal injections of Tg(Gfap-luc
+/-

) mice did not cause pathology. 

Conclusion 

We show here that similar to prions, α-synuclein prionoids can neuroinvade the CNS of Tg(M83
+/-

:Gfap-luc
+/-

) 
mice after intraperitoneal or intraglossal injection and cause neurodegeneration and disease. 
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Aims 

Parkinson’s disease (PD) is the most common movement disorder, characterized by severe cell loss in the 
substantia nigra and neuronal/neuritic accumulation of aggregated α-Synuclein (αSyn). We discovered that αSyn 
normally exists in cells principally as an α-helically folded tetramer that resist aggregation. We have recently 
established an invariant tetramer-destabilizing effect of fPD mutations, leading to a shift of the tetramer/monomer 
ratio towards the latter, aggregation-prone form. Recent studies suggest a seeded propagation of aggregated 
αSyn in in vivo models. We are trying to address experimentally here how tetramer destabilization influences the 
susceptibility of neuronal cells to prion-like spread. 

Method 

We use a variety of molecular biology techniques (ThT fluorescence, SDS-PAGE/Western Blot, in vivo 
crosslinking) to quantify the structural changes and aggregation propensity of different αSyn variants in vitro and 
neuronal cells. 

Results 

The data we are presenting here indicate that the native, tetrameric form is not only resistant to time-dependent 
aggregation but also shows greater resistance (vs. unfolded monomers) to αSyn misfolding initiated by small 
amounts of fibrillar material - so-called “seeded aggregation”. Tetramer-destabilizing factors like fPD mutations 
make physiological αSyn susceptible to conversion into pathological self-templating oligomers in our experiments, 
analogous to transthyretin-based amyloidosis or prion diseases in which a destabilization event is necessary to 
initiate pathologic aggregation. 

Conclusion 

Our data tie the discovery of the soluble physiological tetramer with the recently discussed “prion-like” 
aggregation model thus clarifying some of the earliest events that need to happen before the spread of amyloid in 
the brain is possible.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 98 

  

  

  

SYMPOSIUM 11 - SEEDING, SPREADING, AND PROTEIN AGGREGATION MECHANISMS  

 
ADPD7-0692 
ASSESSMENT OF ALPHA-SYNUCLEIN AGGREGATION AND TRANSMISSION IN VIVO 
V. Prasad

1
 

1
Uniklinik RWTH Aachen, Neurology, Aachen, Germany  

 
Aims 

The pathological hallmark of synucleinopathies like Parkinson’s disease (PD) and multiple system atrophy is the 
presence of aggregated alpha-synuclein. Although a clear correlation of alpha-synuclein aggregation and disease 
is evident, in vivo data on the cellular mechanisms promoting alpha-synuclein aggregation is largely missing.In 
addition, our system allows monitoring of neuron-to-neuron transfer of alpha-synuclein. In humans, a detailed 
analysis revealed that alpha-synuclein aggregates appear first in the peripheral nervous system from where they 
seem to spread via connected neuronal populations throughout the brain, eventually reaching the dopaminergic 
neurons in substantia nigra. 

Method 

We apply bimolecular fluorescence complementation to visualize alpha-synuclein aggregation and spreading in 
vivo . Combined with the powerful genetics of Drosophila as a model system, we show that soluble alpha-
synuclein oligomers are degraded by the chaperone/proteasome degradation system, while the insoluble alpha-
synuclein is degraded via the authophagic/lysosomal pathway. In addition, we analyzed factors implicated to 
cause PD (e.g. rotenone, metal ions) and presumably protective agents like resveratrol on aggregation properties 
of alpha-synuclein.  

Results 

With the exception of ferric ion and rotenone, other insults did not, or only mildly enhance the aggregation of 
alpha-synuclein. Interestingly, resveratrol provided protection towards alpha-synuclein dependent toxicity but had 
no impact on aggregation. However, in our in vivo model we show that neuron-to-neuron transfer is facilitated via 
synaptic release of alpha-synuclein. 

Conclusion 

We conclude that the extraneous insults have no dramatic effect on alpha-synuclein aggregation. With regard to 
spreading, our in vivo data suggests that neuronal activity is required for alpha-synuclein aggregation and neuron-
to-neuron transfer. 
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Is Parkinson's a prion disease? 

Amos D. Korczyn 

Sackler School of Medicine 

Tel-Aviv University, Ramat-Aviv 69978, Israel 

The hallmarks of prion diseases consist of four basic elements: An initial spontaneous stochastic conversion of a 
normal endogenous protein into a misfolded form. This misfolded form serves as a template encouraging 
conversion of further normal molecules into misfolded isoforms; the resultant isoform is toxic to cells; and the 
neurons then release the abnormal isoform into the neuropil, causing damage to neighboring cells, resulting in 
"status spongiosus". 

The recent designation of Parkinson's disease (PD) as a prion disease does not conform to any of these basic 
elements. The presumed prion-like molecule, α-synuclein, can of course be misfolded like all cellular proteins. 
This can occur in all neurons throughout the CNS, not just the structures damaged in PD. But there is no 
evidence that this process is self-replicating. Neither is there substantial evidence that α-synuclein, in its native or 
misfolded isoforms, is toxic to cells. And finally, there is no data to support the assumption that neighboring 
neurons are affected through the release of misfolded α-synuclein from dying cells in PD. The sequential 
degeneration of neurons, which occurs in PD, is unparalleled by lesions in prion diseases. 
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Visual Hallucinations in PD:  from premotor phases to dementia. 

The development of visual hallucinations (VH) is a frequent complication of Parkinson's disease (PD). Presence 
of hallucinations is one of the main risk factors associated with dementia, and severity progression of VH mainly 
contributes to impaired quality of life in PD.  The clinical spectrum of VH in PD goes from minor hallucinations 
(presence, passage hallucinations) to well-formed VH with loss of insight.   

The neuropsychological features associated with severity progression of VH are only partially known and might 
help to detect patients at risk of a more severe outcome. Previous work has shown that patients with minor VH 
did not differ from patients without VH in any cognitive domain. PD patients with major VH and insight retained 
performed significantly worse on the action verbal fluency task, and patients with VH and loss of insight showed a 
greater impairment on posterior cortical tasks such as denomination and copying. A double dissociation was 
found in the neuropsychological profile of patients with VH with and without loss of insight. While the presence of 
major VH with insight retained appeared related to a predominant frontal-striatal impairment, loss of insight was 
characterized by further impairment of cognitive functions related to posterior cortical areas. A comprehensible 
continuum pattern of clinical relationships emerged among VH and cognitive functioning in PD.  

Structural and functional abnormalities within the primary visual system and visual association areas, including 
ventral and dorsal pathways, have been reported. Structural MRI studies have shown that non-demented PD 
patients with VH present grey matter reduction in parieto-occipital areas and the hippocampal head.  unlike PD 
patients without VH, PD patients with VH frequently develop dementia associated with progressive atrophy in 
limbic, paralimbic and neocortical areas. Functional MRI (fMRI) studies have revealed altered activation in 
occipito-temporal and frontal areas in response to simple and complex visual stimuli in PD patients with VH, 
suggesting a marked impairment in bottom-up visual processing, as well as an attentional deficit in the 
pathophysiology of VH in PD. 

Although minor hallucinations are generally not disturbing, they may progress to well-structured hallucinations 
with loss of insight and a great impact on quality of life. Compared to controls, PD with minor hallucinations (PD-
mH) show reduced gray matter volume bilaterally in different areas of the dorsal visual stream, and in functionally 
related midbrain and cerebellar structures. Additionally, bilateral gray matter volume increases were observed in 
the PD-mH group in limbic and paralimbic regions. Thus, existint data support a major role of the dorsal visual 
stream in the genesis of minor hallucinations in PD, reinforcing the importance of posterior cortical regions for the 
development of cognitive and psychiatric complications in PD. 

Because early detection of minor hallucinations may be useful for screening patients with more severe 
endophenotypes, we prospectively assessed 50 drug-naive, "de novo" PD patients and 100 controls using the 
MDS-UPDRS Scale-Part I and a structured interview covering all types of psychotic phenomena reported in PD. 
Minor hallucinations were experienced in 42% (21 of 50) PD patients and 5% controls (P < 0.0001). Coexistence 
of passage and presence hallucinations was the most common finding. Unexpectedly, 33.3% of patients with 
minor hallucinations manifested these as a pre-motor symptom, starting 7 months to 8 years before first 
parkinsonian motor symptoms. Thirty-four percent of the subjects and 25% of the healthy controls suffered from 
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mild cognitive impairment (MCI). The presence of minor hallucinations was significantly associated with presence 
of rapid eye movement sleep behavior disorder. Additionally, the hallucinations began 3 months to 9 years (mean 
of 19 months) before the recognition of motor symptoms and therefore constitute premotor symptoms. 

Thus, minor hallucinatory phenomena in incident, untreated PD patients, appeared as a frequent early non-motor 
symptom that may even predate the onset of parkinsonism. However, although the hallucinations in PD patients 
have been closely linked to dementia, only three of the hallucinating subjects with PD developed dementia during 
an 2- to 8-year follow-up, occurring at 3, 6, and 6 years, respectively. The development of “malignant” 
hallucinations was not common either. These findings raise the question of whether “minor” hallucinations keep 
with psychosis an equivalent relationship to the one between mild cognitive impairment  and dementia and could 
be considered ‘mild psychosis’ that, as MCI does, can be apparent at the time of diagnosis.  

  

The present research was partially funded by FIS PI12/03005; PI14/02058 and PI15/00962; and by Fundació La 
Marató de TV3 2014/2410 and 2014/2910 and by CIBERNED (Instituto de Salud Carlos III), Spain.   
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FUNCTIONAL CONNECTIVITY PATTERNS IN AD AND PD: LESSONS FROM LONGITUDINAL STUDIES 

Resting state networks (RSNs) are characterized by organized basal activity at rest and by low-frequency signal 
fluctuations that can be studied by fMRI. In Parkinson’s disease (PD) abnormal resting state functional 
connectivity (rs-FC) of both within and between individual RSNs, including the default mode network (DMN), 
dorsal attentional, salience, and associate visual networks, seem to be crucial for cognitive performance success. 
A prospective longitudinal study revealed rs-FC decreases in the posterior cortical regions that were related to 
both disease progression and to cognitive outcomes.  

In Alzheimer’s disease (AD) the most consistent finding is decreased rs-FC within the regions engaged in the 
DMN, particularly in the posterior cingulate cortex, precuneus and hippocampus. Abnormal rs-FC decreases 
(although abnormal increases were also observed) within the DMN with time were detected in mild cognitive 
impairment (MCI) compared with controls, independent of cortical atrophy. These changes were correlated with 
cognitive dysfunction. Additional rs-FC differences were described in regions of the cortico-striato-thalamic loop. 
A longitudinal study revealed greater decline of rs-FC in the right putamen in MCI that was significantly related to 
the memory decline over time and lower baseline Aβ/pTau ratio regardless of age.  

Taken together, longitudinal studies in AD and PD provide evidence for specific functional brain reorganization 
particularly in the posterior cortical regions and subcortical structures. These changes underlie cognitive decline 
and may serve as a marker for dementia conversion. 
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The Parkinson Progression Marker Initiative (PPMI) is designed to identify clinical, imaging, 

biospecimen, and genetic biomarkers of PD progression to establish objective outcomes for 

PD therapeutic studies.  A major goal of PPMI is to define biomarker subsets throughout the 

clinical course of PD from prodromal PD to manifest disease that may reflect clinical 

progression and clinical response to therapeutic intervention.   PPMI utilizes standardized 

methods of acquisition and analysis of biomarker data.  Rapid ongoing public access to PPMI 

data and biospecimen is available at www.ppmi-info.org. 

 

PPMI has completed enrollment of early untreated PD (n=423), healthy (HV) (n=196) 

SWEDD (n=64) subjects and prodromal subjects (n=67) defined by RBD or olfactory loss 

and DAT deficit, and is enrolling genetic PD subjects (n=600) defined as subjects with a 

LRRK2, GBA, and/or SNCA mutation who either are asymptomatic or have manifest PD, at 

32 clinical sites worldwide.  All subjects are and will be comprehensively followed 

longitudinally.  

 

Key three-year longitudinal data include  -  

 Clinical motor and non-motor assessments in the PD and Healthy volunteer cohorts.  

 DAT striatal binding ratios in PD and SWEDD subjects.  

 CSF alpha synuclein, p-Tau and T-tau in PD Healthy volunteer cohorts. 

 About 60% of PD subjects were treated with dopaminergic meds within 12 months, 

80% within 2 years.  

 

PPMI methods and data continue to inform clinical trial design for planned PD therapeutic 
studies. Sample size estimates required to test putative PD therapeutics have been derived 
from longitudinal PPMI data to guide study planning.  Sample size estimates for subsets of 
PD subjects are underway.  PPMI prodromal and genetic cohort data have also provided novel 
strategies for subject recruitment and longitudinal data during the pre-motor stage of PD. 

 

Study Supported by: Michael J Fox Foundation for Parkinson’s Research, GE Healthcare, 
Pfizer, Genentech, Merck, Abbvie, Biogen, Covance, Glaxo-Smith Kline, Avid 
Radiopharmaceuticals, F. Hoffman-La Roche Ltd, UCB, Eli Lilly, Mesoscale, Piramal, 
Bristol Myers Squibb, Lundbeck, Servier, Sanofi/Genyzme, Teva  
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ADPD7-0030 
RBD [REM SLEEP BEHAVIOR DISORDER] AND PARKINSON'S DISEASE PROGNOSIS 
B. Jeon
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RBD is a parasomnia wherein a loss of normal REM sleep atonia manifests as dream-enactment behavior, often 
violent in nature. While the prevalence of RBD is 0.5% in the general population, it affects up to 50% of PD 
patients. In prospective studies, 40% to 65% of patients with idiopathic RBD (iRBD) at baseline convert to PD or 
dementia with Lewy body (DLB) within 10 years. Aside from its clinical significance as a prodromal marker of PD, 
the presence of RBD may denote a specific subtype of PD characterized by greater severity in both motor and 
non-motor domains. Compared to PD patients without RBD (PD-RBD), PD patients with RBD (PD+RBD) are less 
likely to be tremor-dominant, have greater motor disability and greater levodopa dosage, and a higher prevalence 
of non-motor symptoms – dementia, hallucinations, depression, and autonomic symptoms. An autopsy study 
revealed greater burden of synuclein deposition in PD+RBD compared to PD-RBD in every brain region 
examined. However, volumetric MRI studies consistently showed a lack of macroscopic neuronal loss in 
brainstem in PD+RBD. A way to reconcile the seemingly discrepant findings between autopsy and imaging 
studies would be to attribute RBD in PD to dysfunction rather than actual neuronal loss of brainstem structures 
central to REM sleep regulation, at least in its initial stage. Although not causing increased mortality in itself, RBD 
portends worse prognosis in PD possibly through its associations with dementia, psychosis, and higher UPDRS 
motor score.  
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PARKINSON’S DISEASE: OPTIMISING NEUROPSYCHOLOGICAL TESTING TO IDENTIFY RISK OF 
PROGRESSION TO DEMENTIA. 
J. Dalrymple-Alford

1
, D. Myall

2
, K. Horne

1
, M. MacAskill

1
, T. Pitcher

1
, T. Melzer

1
, L. Livingston

1
, B. Young

1
, 

S. Grenfell
1
, K. Trevis

1
, T. Anderson

3
 

1
New Zealand Brain Research Institute, Psychology, Christchurch, New Zealand 

2
New Zealand Brain Research Institute, Statistics, Christchurch, New Zealand 

3
New Zealand Brain Research Institute, Medicine, Christchurch, New Zealand  

 
Aims 

Progression to dementia is a major concern for Parkinson’s disease patients (PD).  Uncertainty continues whether 
PD-MCI criteria identify those at greatest risk. We determined the optimal neuropsychological tests, within a large 
battery, that best predict conversion to dementia (PDD) over a four-year period. 
Method 

A prospective longitudinal study of 138 PD patients used 20 neuropsychological tests at baseline, spanning 
memory, executive function, working memory and attention, visuospatial function, and language.  We identified 
two pairs of tests within each domain using a LASSO logistic regression that best predicted future PDD (MDS 
criteria).  Using an out-of-sample leave-one-out procedure on 1380 datasets to generate unbiased estimates, 
selected tests then identified patients with two -1.5SD scores and established their relative risk (RR) of dementia. 
We also identified the optimal tests most sensitive to future PDD irrespective of cognitive domain. 
Results 

22.5% progressed to PDD. The optimal two tests per domain resulted in 6.4 RR for patients showing at least two 
impairments compared to other patients. Stroop interference, Map Search, Trails B, and CVLT free recall were 
consistently selected across both analyses and produced a RR of 9.0 for patients selected by the first three tests 
and 8.4 when using all four tests. 

Conclusion 

An optimal, abbreviated selection of cognitive tests identifies patients with a high RR of progression to PDD. 
Selecting PD-MCI patients without knowledge of test sensitivity may inflate false positives within a four-year 
period. These insights will encourage better selection of targeted patients for disease-modifying therapies. 
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LONG TERM COGNITIVE OUTCOME OF DEMENTIA WITH LEWY BODIES AND ALZHEIMER’S DISEASE: 
DUAL PATHOLOGY IS WORSE 
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Aims 

Longitudinal studies of dementia with Lewy bodies (DLB) are rare. Clinically, DLB is usually considered to worsen 
faster than Alzheimer's disease (AD). The aim of our study was to compare the rate of the cognitive decline in 
DLB, AD, and dual pathology (AD+DLB) patients. 

Method 

Using the R@pid database, which includes all the patients of all memory clinics in four French regions, we 
compared the longitudinal scores on the Mini-Mental State Examination (MMSE) of 1,159 patients with AD 
(n=1,000), DLB (n=131) and AD+DLB (dual pathology) (n=28), during a follow-up of at least 4 years. 

Results 

The mean follow-up of the patients was 5.88 years. Using beta regression without propensity score, the 
comparison of the decline of AD and DLB patients did not show a significant difference but the decline of 
AD+DLB patients was worse than that of either DLB (P=0.006) or AD (P<0.001) patients. Using beta regression 

weighted by a propensity score, the comparison of the decline of AD and DLB patients showed a faster decline 
for DLB patients (P<0.001). The comparison of the decline of AD+DLB patients with that of DLB (P<0.001) and 
AD(P<0.001) patients showed that the decline was clearly worse in the patients with dual pathology. 

Conclusion 

Whatever the analysis, the rate of decline is faster in patients with dual pathology. The diagnosis of such patients 
is important to enable clinicians to optimise treatment, care and better inform and help patients and caregivers. 
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CORRELATION BETWEEN CLINICAL SYMPTOMS AND STRIATAL DAT UPTAKE IN PATIENTS WITH DLB. 
S. Shimizu

1
, N. Namioka

1
, H. Kanetaka

1
, K. Hirao

1
, N. Takenoshita

2
, T. Umahara

2
, H. Sakurai

2
, H. Hanyu

1
 

1
Tokyo Medical University, Geriatric Medicine, Shinjuku-ku Tokyo, Japan 

2
Tokyo Medical University, Geriatric Medicine, Shinjuku-ku- Tokyo, Japan  

 
Aims 

It is widely known that there is low striatal 
123

I-FP-CIT dopamine transporter single photon emission tomography 
(DAT-SPECT) uptake in patients with dementia with Lewy bodies (DLB). We assessed the correlation between 
symptom and regional low DAT uptake in the striatum. 

Method 

Patients with Alzheimer’s disease (AD) (n=95) and patients with DLB (n=133) who underwent DAT-SPECT were 
enrolled. We examined the correlation between symptoms (cognitive function decline, fluctuations, visual 
hallucinations, parkinsonism, and REM sleep behavior disorder [RBD]) and regional striatal DAT uptake in the 
patients with DLB. 

Results 

When comparing the DLB patients with or without fluctuations, visual hallucinations, or RBD, there were no 
significant differences in DAT uptake in any regions of the striatum. DLB patients with parkinsonism had 
significantly lower DAT uptake in entire striatum, entire putamen and anterior putamen compared to DLB patients 
without parkinsonism. Moreover, there was significant correlation between severity of parkinsonism and DAT 
uptake in entire regions of the striatum in patients with DLB. There was no significant correlation between 
cognitive function and DAT uptake in any regions of the striatum in patients with DLB. 

Conclusion 

In patients with DLB, only parkinsonism is associated with a reduction in striatal DAT uptake. 
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ADPD7-0091 
REDOX-MEDIATED LINK BETWEEN ALZHEIMER’S DISEASE AND TYPE 2 DIABETES WITH 
THERAPEUTIC IMPLICATIONS 
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REDOX-MEDIATED LINK BETWEEN ALZHEIMER’S DISEASE AND TYPE 2 DIABETES WITH 
THERAPEUTIC IMPLICATIONS 

 
Metabolic syndrome (MetS) and Type 2 diabetes mellitus (T2DM) increase the risk for developing Alzheimer’s 
disease (AD). The molecular mechanism for this association remains poorly defined. Here we report in human 
and rodent tissues that elevated glucose, as found in MetS/T2DM, and oligomeric ß-amyloid (Aß) peptide, 
thought to be a key mediator of AD, coordinately increase neuronal Ca

2+
 and nitric oxide (NO) in an NMDA 

receptor-dependent manner. The increase in NO results in S-nitrosylation of insulin-degrading enzyme (IDE) and 
dynamin-related protein 1 (Drp1), thus inhibiting insulin and Aß catabolism as well as hyperactivating 
mitochondrial fission machinery. Consequent elevation in Aß levels and compromise in mitochondrial 
bioenergetics result in dysfunctional synaptic plasticity and synapse loss in cortical and hippocampal neurons. 
The NMDA receptor antagonist memantine (Namenda®) attenuates these effects. Our studies show that redox-
mediated posttranslational modification of brain proteins, including IDE and Drp1, link Aß and hyperglycemia to 
cognitive dysfunction in MetS/T2DM and AD. A similar altered redox state in the brains of MetS/T2DM and AD 
patients may thus in part explain the associated risk of these maladies. Moreover, this altered redox state has 
important therapeutic implications for the treatment of this group of diseases. 
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Aims 

Mitochondria have been implicated in the pathogenesis of neurodegenerative diseases including Alzheimer’s 
disease (AD) and beta amyloid is found in the mitochondria, which interact with the proteins inside the organelles. 
To examine the role of mitochondria in AD pathogenesis and to understand how mitochondria produce less ATP 
and more oxidative species, Abeta is specifically expressed in the mitochondria of neuronal cells and 
hippocampus of mouse brain. Also, mitochondrial targeting ROS scavenger to restore mitochondrial function is 
applied to the AD mouse brain whether it reduces the pathogenesis of AD. 

Method 

Mitochondrial targeting sequence is attached to Abeta sequences and transfected or infected to neuronal cells or 
hippocampus of mouse brain. Abeta binding proteins from mitochondrial fraction from neuronal cells are 
determined by mass spectrometry followed by bioinformatics.  

Results 

Abeta overexpression in mitochondria itself made several pathologic changes including more ROS generation, 
less ATP production and less spine formation in vitro and in vivo. One of Abeta binding proteins in mitochondria is 
ATP synthase a subunit (ATP5A) and the O-GlcNAcylation on ATP5A is important modification to function ATP 
generation. Mitochondrial Abeta inhibits O-GlcNAcylation on ATP5A, resulting less ATP production from the 
mitochondria. When mitochondrial targeting ROS scavenger, TPP-ceria nanoparticle, is injected to AD mouse 
brain, less ROS generation, more ATP production and less neuronal death was observed.   

Conclusion 

Mitochondrial dysfunction by Abeta is crucial for AD pathogenesis and restoring mitochondrial function is a 
promising strategy to treat AD. 
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Aims 

Mitochondria associated Endoplasmic Reticulum membranes (MAM) impacts on a number of fundamental 
physiological processes, many of which are perturbed in dementia. Indeed, disruption of Endoplasmic reticulum 
(ER)-mitochondria associations has now been described in Alzheimer’s disease, Parkinson’s disease and 
amyotrophic lateral sclerosis. We have previously identified the integral ER protein VAPB and the outer 
mitochondrial membrane protein PTPIP51 as two major tethers to mediate ER-mitochondria contacts (Paillusson, 
Stoica et al. 2016) .  

We now aim to study the affects of alpha-synuclein on ER-mitochondria associations and the VAPB-PTPIP51 
interaction. 

Method 

ER-mitochondria contacts were assessed by electron microscopy or super resolution microscopy in SH-SY5Y 
cells expressing wild-type or familial alpha-synuclein mutations. VAPB-PTPIP51 associations were measured by 
proximity ligation assay in SH-SY5Y and IPS cells derived from patients carrying SNCA triplication. Full-length or 
truncated VAPB GST and full-length alpha-synuclein recombinant proteins were produced in E.Coli. and GST 
pull-downs were performed to identify binding sites between VAPB and alpha-synuclein.    

Calcium and ATP levels were monitored in stably alpha-synuclein transfected SH-SY5Y cells using calcium 
fluorescent probes and luminescence assay respectively. 

Results 

We show that alpha-synuclein disrupts ER-mitochondria contacts by breaking VAPB-PTPIP51 association. 
Indeed alpha-synuclein binds to N-terminus domain of VAPB and prevents VAPB-PTPIP51 interaction, disrupting 
mitochondrial calcium homeostasis and ATP production. 

Conclusion 

alpha-synuclein disrupts ER-mitochondria interactions and this is associated with a decrease in binding of VAPB 
to PTPIP51. Disruption to the VAPB-PTPIP51 interaction may be mechanistic in alpha-synuclein mediated toxicity 
and Parkinson’s disease pathophysiology but also in other neurodegenerative diseases such as Parkinson and 
Alzheimer’s disease.  
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Aims 

Mitochondria and ER are in contact through a specialized lipid-raft region at the ER called mitochondria-
associated ER membranes (MAM). At this membrane contact sites (MCS), important cellular processes are 
regulated like calcium shuttling from ER to mitochondria, lipids and cholesterol synthesis and trafficking, and 
autophagosome formation. Changes in MCS have been implicated in various diseases including AD and PD. 
Currently, we are studying the role of MCS in autophagosome and Abeta production. 

Method 

Primary cortical neurons (PCN) obtained from E16-17 pups were used for all the experiments. Cells were starved 
in EBSS media during different time points. LC3B, Mfn2 and other proteins levels were assess by Western Blot. 
Autophagosome formation was also confirmed using immunocytochemistry. The number and length of ER-
mitochondria contacts sites was determined using proximity ligation assay and electron microscopy. 

 
Results 

Starving PCN for 1h30 led to significance increase of the MCS. Starving PCN for 2h00 led to increase in LC3B-II 
levels and change in the pattern distribution of this protein in the cell. After 2h00 of starvation LC3B distribution 
changed from diffuse to small aggregates, showing the integration of LC3 into mature autophagosome. Lastly, the 
levels of Mfn2 significantly increase after 2h00 while the MCS decreased. 

Conclusion 

Here, we show that 30 min before autophagosome formation there is an increase of MCS. This increased MCS is 
then decreased due to increase of Mfn2 (negative regulator of MCS). Therefore, we can conclude that modulation 
of MCS has a role in autophagosome production and, therefore, in AD pathology. 
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Aims 

NAD-dependent enzymes, Poly(ADP-ribose) polymerase-1 (PARP-1) and Sirtuins (SIRTs), are crucial for energy 
metabolism, gene transcription, DNA repair and cells fate. Our previous results showed the significant 
involvement of PARP-1 overactivation in mechanism of cell death. This study focused on the role of PARP-1 in 
regulation of mitochondrial proteins transcription and on its relationship with SIRTs in AB toxicity.  

Method 

The study was performed on PC12 cells treated with oligomeric AB 42 (ABO) and transfected with human gene 
for Amyloid Precursor Protein wild type (APPwt) and bearing swedish mutation (APPsw) Cells were subjected to 
PARP-1 inhibitor PJ34, activators of SIRTs: resveratrol, STR1720. Quantitative PCR and other molecular, and 
biochemical methods were applied.  

Results 

Our data indicated that ABO decreased by 50% mitochondrial membrane potential and cell viability. ABO 
suppressed transcription of respiratory complexes subunits (MT-ND1, SDHA, MT-COX1, MT-CYB), enzymes of 
antioxidative defense (SOD2, GPX), proteins regulating mitochondrial biogenesis and fission/fussion (OPA1, 
DRP1, FIS 1, MFN1, MFN2) and several transcription factors (NRF1, FOXO1, STAT6, TFAM). The effect of ABO 
was compared with endogenous AB peptides in APPwt and APPsw cells. Inhibition of PARP-1 by PJ34 activated 
transcription of MT-ND1 and MT-COX1 in ABO toxicity and of mitochondrial SIRT4 , SIRT5, and nuclear SIRT1 
and SIRT6, however, did not enhance cells viability. Resveratrol and SRT 1720 exerted ameliorating effect 
against AB toxicity. 

Conclusion 

Activators of SIRTs offer promising cytoprotective strategy against AB0 toxicity, but PARP-1 inhibition should be 
carefully considered. 

Supported by The National Science Centre (http//www.ncn.gov.pl) Grant 2013/09/B /NZ3/01350. 
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Aims 

The pathogenesis of Alzheimer's disease (AD) is characterized by neuronal injury, deposition of amyloid-β and 
secondary vessel degeneration in the brain. Retinal oximetry is a novel method that has indicated decreased 
oxygen saturation due to retinal atrophy in glaucoma. In a pilot study on mild to moderate AD, this method was 
used and difference of retinal oxygen saturation was found compared to healthy controls. In this study, individuals 
with mild cognitive impairment (MCI) were investigated. 

Method 

The non-invasive retinal oximeter is based on a fundus camera. It simultaneously captures images of the retina at 
600 nm and 570 nm and estimates retinal vessel oxygen saturation. Mean oxygen saturation of hemoglobin was 
measured in retinal arterioles and venules in both eyes of 42 individuals with MCI. Their age was 47 to 85 years 
(66.4±8.6; mean± SD) and they were age and gender matched to healthy controls. 

Results 

The mean oxygen saturation in retinal arterioles was 93.1±3.7% (mean ± SD) in MCI patients compared with 
91.1±3.4% in healthy controls (p=0.003). The mean oxygen saturation in retinal venules was 59.6±6.1% in MCI 
patients compared with 54.9±6.4% in healthy controls (p=0.001). The arterio-venous difference was 33.5±4.5% in 
MCI patients and 36.2±5.2% in healthy controls (p=0.018). 

Conclusion 

The data suggest that retinal oxygen metabolism in Alzheimer´s disease in the stage of MCI may differ from a 
healthy population. Further independent studies are needed to verify these results.  
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Aims 

It is not yet known whether mitochondrial bioenergetic dysfunction, implicated in numerous neurodegenerative 
diseases, is sufficient to trigger neurodegeneration, or whether it constitutes an additional risk factor. The 
interdisciplinary, multi-lab consortium, ‘Cellular Bioenergetics in Neurodegenerative Diseases’ (CeBioND; 
cebiond.org), combines systems modelling with in vitro experiments in multiple disease models, to holistically 
investigate the impact of neurodegenerative respiratory defects on mitochondrial energetic output. 

Method 

We calibrated an ordinary differential equation flux-based model of the mitochondrial respiratory chain
1
 to in vitro 

time-lapse fluorescence measurements in wild-type primary cortical neurons, and compared model predictions to 
experimental measurements in primary neurons and neural progenitor cells from transgenic animal models of 
Alzheimer’s, Parkinson’s and Huntington’s Disease. 

Results 

Simulations and experiments in wild-type neurons demonstrated that pharmacological inhibition of Complex I or 
Complex III shifted ATP synthase operation close to the switch between forward and reverse mode. Simulation of 
Complex IV impairment, common in Alzheimer’s disease, decreased baseline mitochondrial ATP and 
mitochondrial membrane potential (ΔΨm), and correctly predicted minimal changes in the response of ΔΨm to 
complex I inhibition, as measured in cortical neurons from TG B6.PS2APP mice. Interestingly, TG neurons also 
demonstrated increased sensitivity to Complex III inhibition, and the simulation of Complex IV impairment alone 
was not sufficient to recapitulate this behaviour. 

Conclusion 

This suggested that Complex IV impairment alone may not be sufficient to generate a neurodegenerative 
phenotype. The unique interdisciplinary CeBioND consortium will provide novel insights into common and distinct 
mechanisms of various neurodegenerative diseases.  

1. Huber, Connolly, Prehn. Mol. BioSyst. (2012) 8:828–842. DOI:10.1039/c2mb05434e 
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ADPD7-1598 
DISRUPTED BIOLOGICAL CLOCK LINKED TO AMYLOID-Β-INDUCED IMBALANCE IN MITOCHONDRIAL 
NETWORK. 
K. Schmitt

1
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1
, A. Eckert

1
 

1
Psychiatric University Clinics Basel, 

Neurobiology Lab for Brain Aging and Mental Health Transfaculty Research Platform-
 Molecular & Cognitive Neuroscience University of Basel, Basel, Switzerland  
 
Aims 

Besides the amyloid-beta protein (Aβ)-induced metabolic decline and neuronal toxicity in AD, numerous studies 

have demonstrated that the disruption of sleep and circadian rhythms is one of the common and earliest signs of 
the disease. In this study, we addressed the questions of whether Aβ contributes to abnormal molecular circadian 
clock and how this impairment may affect the cellular bioenergetic balance in the disease. 

Method 

For this purpose, we used different oscillator cellular models transfected with the lentiviral circadian reporter mice 
Bmal1::luciferase: human skin fibroblasts, human glioma cells and mouse primary cortical and hippocampal 
neurons to evaluate the molecular clock properties (i.e. period length) and the cellular metabolic state (i.e. ATP 
content, mitochondrial morphology and respiration) in the presence of non-toxic Aβ concentrations. 

Results 

We report here that non-toxic but physiological Aβ1-42 concentrations (from 10nM to 1000nM) induced an increase 
of the period length in all oscillator cellular models. In line with the rhythmic changes in mitochondrial morphology, 
we found that ATP levels displayed circadian oscillations in human fibroblasts, which correlated with circadian 
changes in mitochondrial respiration. In contrast, Aβ1-42 treatment provoked a strong dampening in metabolic 
oscillations including reduced ATP levels and mitochondrial respiration, which might contribute to the Aβ-related 
changes in the molecular circadian clock. 

Conclusion 

We gain here new insights into the deleterious cycle involved in Aβ -induced decay of the circadian rhythms 

leading to metabolic deficits, which may contribute to the decay of mitochondrial bioenergetics associated with the 
pathogenesis of AD. 

Fundings: Swiss National Science Foundation (#31000_122572) and Synapsis Foundation. 
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ADPD7-0544 
DISTRIBUTION OF TAU PATHOLOGY AND NEUROINFLAMMATION IN TYPICAL VERSUS ATYPICAL 
ALZHEIMER’S DISEASE 
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Aims 

Clinically, 6-14% of AD patients present with atypical non-amnestic symptoms. Clinicopathological studies found 
an association between parietal symptoms and the severity of neurofibrillary tangle (NFT) pathology. We aim to 
identify other pathological differences between typical and atypical AD. 

Method 

Patients were defined as typical or atypical based on symptomatology in combination with NFT distribution 
pattern. Temporal and parietal cortex samples of 5 typical and 10 atypical AD patients were immunostained for 
amyloid beta (IC16), p-tau (AT8), and activated microglia (MHC class II;CR3/43). Thereafter, the stained sections 
were assessed for percentage of immunoreactive area. 

Results 

Age at death was 24 years younger in the atypical group. In both the typical and atypical AD group, amyloid beta 
immunoreactivity was more abundant in the temporal cortex compared to the parietal cortex, and no difference in 
the distribution pattern of amyloid beta was observed between the two AD groups. Interestingly, while the typical 
group had the same amount of p-tau immunoreactivity in the parietal and temporal cortex, the atypical group 
showed significantly more p-tau immunoreactivity (over 50%) in the parietal cortex compared to the temporal 
cortex (p<0.01).In addition, activated microglia showed 3 times more immunoreactivity for MHC class II in the 
parietal compared to temporal cortex (p=0.005) in atypical AD cases. Preliminary data on additional 
neuroinflammatory markers will be presented.  

Conclusion 

Our data show a distinct distribution of p-tau pathology and neuroinflammation in AD variants, suggesting that 
disease progression in typical and atypical AD is different and may have diverse underlying neuropathological 
mechanisms. 
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ADPD7-1176 
THE RELEASE AND TRANS-SYNAPTIC TRANSMISSION OF TAU VIA EXOSOMES 
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6
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7
Max-Planck-Institut Institute for Metabolism Research, AG Mandelkow, Hamburg, Germany  

 
Aims 

Tau pathology in AD spreads in a hierarchical pattern, but the mechanism remains elusive (e.g. via soluble or 
aggregated Tau, exosomes or other species). In this study we investigated the question of Tau spreading via 
small extracellular vesicles called exosomes. 

Method 

Exosomes from different sources were analyzed by biochemical methods and electron microscopy (EM) and 
cryo-EM. Microfluidic devices that allow the culture of cell populations in different compartments were used to 
investigate the spreading of Tau.  

Results 

We show that Tau protein can be released by cultured primary neurons or by N2a cells overexpressing different 
Tau constructs via exosomes. Neuron-derived exosomal Tau is hypo-phosphorylated, compared with cytosolic 
Tau. Depolarization of neurons promotes release of Tau-containing exosomes. Using microfluidic devices we 
show that exosomes mediate trans-neuronal transfer of Tau depending on synaptic connectivity. Tau spreading is 
achieved by direct transmission of exosomes between neurons. In organotypic hippocampal slices, Tau-
containing exosomes in conditioned medium are taken up by neurons and microglia, not astrocytes. In N2a cells, 
Tau assemblies are released via exosomes. They can induce inclusions of other Tau molecules in N2a cells 
expressing mutant human Tau. We find that exosomes from cerebrospinal fluid in AD and control subjects contain 
monomeric and oligomeric Tau. Such exosomes from CSF can promote Tau aggregation in cultured cells, and 
notably, exosomes from AD exhibit higher aggregation-promoting activity than exosomes from controls.  

Conclusion 

Our study demonstrates that exosomes can contribute to trans-synaptic Tau transmission, and thus offer new 
approaches to control spreading of pathology in AD and other tauopathies. 
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ADPD7-1362 
INDUCTION OF TRANSMISSIBLE TAU PATHOLOGY BY TRAUMATIC BRAIN INJURY 
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Aims 

The aim of this study was to test whether traumatic brain injury (TBI), a risk factor for Alzheimer’s disease and 
chronic traumatic encephalopathy, induces a tau pathology that spreads in the brain in a prion-like manner, 
causing functional and histopathological abnormalities. 

Method 

C57BL/6J mice were subjected to focal TBI by single controlled cortical impact, and the presence of pathological 
tau was investigated by immunohistochemistry and Western blot using antibodies specific for different 
phosphorylated tau isoforms. The emergence of self-propagating tau isoform was investigated by inoculating 10% 
brain homogenates from TBI mice and humans into the brain of naïve C57BL/6J mice. 

Results 

Hyperphosphorylated tau was detected in the injured brain hemisphere at 3 months post-TBI, and in the ipsi and 
contralateral hemispheres at 12 months, indicating progressive spreading of tauopathy. Mice inoculated with TBI 
brain homogenates developed memory deficits detectable by the novel object recognition task at 4, 8 and 12 
months after inoculation. Immunohistochemistry at 12 months post-inoculation showed hyperphosphorylated tau 
in the injected area and remote brain regions. 

Conclusion 

Results establish that a single focal TBI induces a tau pathology in wild-type mice that progressively spreads from 
the site of injury to other brain regions. They also show the emergence of self-propagating tau isoforms in the 
brains of TBI mice and humans, which can be transmitted to wild-type mice like bona fide prions, inducing 

memory dysfunction. These data suggest that inhibiting propagation of tau may become a treatment strategy in 
TBI.  
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ADPD7-0401 
NEGATIVE CORRELATION BETWEEN PATHWAYS OF O-GLCNACYLATION AND N-/O-GLYCOSYLATION 
IN THE BRAIN OF ALZHEIMER'S DISEASE PATIENTS 
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Aims 

Deviations from the normal nucleoplasmic protein O-GlcNAcylation, as well as from normal protein sialylation and 
N-glycosylation in the secretory pathway, have been reported in Alzheimer's Disease (AD). Yet, the interplay 
between the cytoplasmic protein O-GlcNAcylation and the secretory N-/O-glycosylation in AD has not been 
described. Here, we present a comprehensive analysis of the N-, O-, and O-GlcNAc- glycome in AD-affected 
brain regions as well as in AD patient serum.  

Method 

Using Periodic Acid Schiff staining, ELISA and a lectin microarray we analyzed the N-, O-, and O-GlcNAc- 
glycome in AD-affected brain regions as well as in AD patient serum. 

Results 

We detected marked differences in levels of glycan involved in both protein O-GlcNAcylation and N-/O-
glycosylation between samples from patients and healthy individuals, and revealed brain region-specific 
glycosylation-related pathology in patients. These alterations are not general for other neurodegenerative 
conditions such as frontotemporal dementia and corticobasal degeneration. Strikingly, negative correlation was 
found between the pathways of protein O-GlcNAcylation and N-/O-glycosylation. 

Conclusion 

The negative correlation found between protein O-GlcNAcylation and N-/O-glycosylation , suggests a novel 
intracellular cross-talk. The alterations in the AD glycome in the serum could potentially lead to novel glyco-based 
biomarkers for AD progression. 
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DYSREGULATION OF PROTEIN PRENYLATION AND RAS/ERK SIGNALING IN ALZHEIMER’S DISEASE 
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Aims 

The pathogenesis of Alzheimer’s disease (AD) is not fully understood. Emerging evidence indicates that a 
posttranslational lipid modification of proteins, known as prenylation catalyzed by farnesyl and geranylgeranyl 
transferases, may play an important role in AD. Prenylated proteins, including small GTPases comprising the Ras 
superfamily, are involved in regulating diverse cellular processes. In vitro and animal studies show that 
modulation of protein prenylation influences amyloid-beta and tau levels, neuroinflammation, and 
synaptic/cognitive function. However, the relationship between prenylated proteins and neuropathology in human 
AD brains has not been investigated. This study was designed to determine the dynamic changes of prenylated 
proteins and related signaling molecules in human brains and to evaluate whether these changes were 
associated with cognition and AD-neuropathology. 

Method 

Postmortem frozen tissue from the dorsolateral prefrontal cortex was obtained from participants in the Religious 
Orders Study, which included human subjects with a spectrum of cognition from normal, mild cognitive 
impairment (MCI), to AD dementia. The brain tissue samples were subjected to subcellular fractionation and 
immunoblotting analysis. 

Results 

We found that the level of membrane-associated H-Ras, an exclusively farnesylated protein, was significantly 
increased in the brains of persons with MCI and AD compared to individuals with normal cognition. Further, the 
level of farnesylated H-Ras correlated with tangle pathology and the activation of ERK, a major downstream 
effector of H-Ras. 

Conclusion 

These findings suggest that upregulation of protein farnesylation may contribute to the pathogenic process of AD 
and the effects may be mediated by the Ras/ERK signaling pathway. 
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ADPD7-1015 
THE CYTOSKELETAL PROTEIN TAU AS A KEY ELEMENT IN STRESS-INDUCED SUPPRESSION OF 
ADULT HIPPOCAMPAL NEUROGENESIS 
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Aims 

Tau is a cytoskeletal protein involved in many cellular processes such as neuronal differentiation, axonal growth 
and synaptic plasticity while Tau hyperphosphorylation has been causally related to neuronal atrophy/dysfunction, 
diminished neurogenesis and memory loss that characterize Alzheimer’s disease (AD). Chronic stress, a well-
known “sculptor” of adult brain plasticity, reduces hippocampal neurogenesis but the exact underlying cellular 
cascades are poorly investigated. As we previously showed that chronic stress trigger Tau hyperphosphorylation 
and cytoskeletal disturbances related to memory loss, hereby, we monitored the potential involvement of Tau on 
stress-driven changes of neurogenesis in adult hippocampus.   

Method 

For clarifying it, we have exposed Tau-knockout (Tau-KO) and WT mice to chronic unpredictable stress paradigm 
and evaluate different newly-born cell populations and their long-term survival in hippocampal neurogenic niche. 

Results 

Our results demonstrate that, while chronic stress decreased proliferating cells in DG of WT animals, this stress 
effects on the above population was not found in DG of Tau-KO animals. Moreover, neuroblasts and newly-born 
neurons were reduced in stressed WT, but not Tau-KO, animals leading to cognitive deficits in DG-dependent 
cognitive tests. Furthermore, chronic stress reduced PI3K/Akt-driven GSK3b/β-catenin signaling, known to 
regulate cell survival and proliferation, in WT, but not Tau-KO, DG. In contrast, astrocyte precursors and newly-
born astrocytes cells were decreased in both WTs and Tau-KOs after stress exposure. 

Conclusion 

These results suggest the involvement of Tau protein in the detrimental impact of chronic stress on adult 
hippocampal neurogenesis adding to our limited knowledge of how stressful conditions precipitate brain 
pathology. 
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NEUROGENIC EFFECT OF THE ANTI-AGGREGANT TAU REPEAT DOMAIN IN THE HIPPOCAMPUS 
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Aims 

Tau protein is involved in neurodegeneration as well as neurogenesis. Previous work from our laboratory has 
shown that the expression of the pro-aggregation mutant Tau (TauRD∆K) caused robust Tau aggregation and 
neurodegeneration in the hippocampus. By contrast, the anti-aggregant Tau containing two additional proline 
mutations (TauRD∆K-PP) had no deleterious effects. 

Method 

To elucidate these contrasting effects, we used organotypic hippocampal slice cultures (OHSCs) from TauRDΔK-
PP expressing transgenic mice. The transgene expression in the hippocampus was monitored via a sensitive 
bioluminescence reporter gene assay.  

Results 

The expression of TauRDΔK-PP leads to an increase in mature neurons and enhanced neurogenesis in OHSC’s. 
Interestingly there were no signs of activation of microglia and astrocytes, indicating the absence of an 
inflammatory reaction. Investigation of signaling pathways showed that Wnt-5a was strongly decreased whereas 
Wnt3 was enhanced. Significant increase in hippocampal stem cell proliferation by BrdU was observed as early 
as P8, specifically in the CA3 region, leading to a larger volume of the hippocampus in adulthood due to 
neurogenesis. The increase in neuronal number in the CA3 region was consistent even at 16 months of age. 

Conclusion 

The data suggest that the expression of TauRDΔK-PP enhances hippocampal neurogenesis mediated by the 
canonical Wnt signaling pathway, without any inflammatory reaction. This study shows that the post-natal and 
adult neurogenesis in CA3 region can be increase by a fragment of non-aggregating Tau. The mouse model is 
also interesting for the study of neurogenesis with the potential of translation into a therapeutic approach 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 123 

  

  

  

SYMPOSIUM 14 - SHORT ORAL SESSION 01 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-0169 
THE N-TERMINUS OF TAU MEDIATES DEFECTS IN PRESYNAPTIC FUNCTION VIA DIRECT ASSOCIATION 
WITH SYNAPTIC VESICLES 
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Aims 

In Alzheimer’s disease and related Tauopathies, dissociation of Tau from microtubules and its subsequent 
mislocalization to pre- and post-synaptic compartments comprise a key disease feature. Patients suffer from early 
synaptic dysfunction prior to Tau aggregate formation, but the underlying mechanism is unclear. We set out to 
elucidate the pathway by which Tau influences presynaptic dysfunction to identify novel targets to ameliorate 
early synaptic dysfunction in Alzheimer’s and related Tauopathy. 

Method 

Drosophila models expressing wild-type or clinical mutant Tau (P301L, V337M, R406W) were assessed for 

presynaptic localization by immunofluorescence at neuromuscular junctions (NMJs). Presynapse-specific assays 
of vesicle mobility, vesicle fusion and neurotransmitter release were recorded at NMJs. Pre-synaptic defects were 
validated in rat hippocampal autaptic cultures by measuring neurotransmitter release in response to repeated 
stimulation trains. In vitro binding assays were performed using purified recombinant human Tau and ultrapure 
synaptic vesicles from rat brain. 

Results 

We found that pathogenic Tau binds to synaptic vesicles via its N-terminal domain and interferes with presynaptic 
functions, including synaptic vesicle mobility and release rate, lowering neurotransmission in fly and rat neurons. 
Pathological Tau mutants lacking the vesicle binding domain still localize to the pre-synaptic compartment but do 
not impair synaptic function in fly neurons. Moreover, an exogenously added membrane-permeable peptide that 
competes for Tau-vesicle binding suppresses Tau-induced synaptic toxicity in rat neurons.  

Conclusion 

We provide evidence of a novel pathway by which soluble Tau perturbs presynaptic function via direct binding to 
synaptic vesicles, which may underlie the early synaptic dysfunction observed in human disease conditions. 
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ADPD7-1627 
MOLECULAR MECHANISMS UNDERLYING THE DEVELOPMENT OF TAU PATHOLOGY CAUSED BY N-
TERMINAL TAU FRAGMENTATION 
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Aims 

Tauopathies are neurodegenerative conditions ultimately resulted from abnormal changes of tau. We previously 
identified a C-terminal tau fragment (Tau35) in the brain of patients with tauopathies. Tau35 transgenic mice 
recapitulated key features of human tauopathies, but the pathogenesis underlying these features is not fully 
understood. 

Method 

Chinese hamster ovary (CHO) cells were transfected to generate cell lines stably expressing 2N4R human tau 
(FL-tau), or Tau35. In situ microtubule binding assay, western blot and immunocytochemistry were employed to 
evaluate the ability of Tau35 to bind to microtubules. Changes in microtubule dynamics in the presence of MEC-
17 as well as phosphorylation level of Tau35 was investigated through western blotting. Key pathways including 
insulin-Akt-GSK3β pathway which governs tau phosphorylation and the unfolded protein response (UPR) were 
assessed. 

Results 

Compared to FL-tau, Tau35 displayed several loss-of-function defects such as reduced microtubule binding 
affinity, and failure to facilitate microtubule organisation. In contrast, Tau35 gained a series of pathological 
features, including aberrant phosphorylation. Inhibiting phosphorylation of Tau35 did not enhance its microtubule 
binding affinity. Expression of Tau35 triggered activation of the UPR in CHO cells and disrupted the regulation of 
the Akt-GSK3β pathway. 

Conclusion 

These results suggest a role for the N-terminal half of tau in mediating tau-microtubule interactions. Moreover, 
after deletion of the N-terminus, the resultant tau fragment, Tau35, loses the ability to execute the normal 
physiological function of tau as a microtubule stabilizer. Tau35 expression also interrupts the UPR and GSK3β 
pathways, driving further pathological changes of Tau35. 
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ANTISENSE LONG NON-CODING RNA REPRESSES MAPT TRANSLATION THROUGH AN EMBEDDED MIR 
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Aims 

Tau protein aggregation causes neurodegeneration in tauopathies, with dysregulation of tau gene (MAPT) 
expression and splicing directly linked with pathogenesis. We investigated MAPT-AS1, an antisense long non-
coding RNA (lncRNA) gene overlapping with the MAPT 5’-untranslated region. Antisense non-coding RNA genes 
can regulate transcription, epigenetic state, transcript stability or translation of their paired coding gene. 

Method 

Using RNA sequencing and qRT-PCR, we assessed expression of MAPT-AS1 and MAPT in brain and 
differentiating human induced pluripotent stem cells. In neuroblastoma cell lines, we stably expressed MAPT-AS1 
splice variants and targeted deletion mutants to identify the essential functional domains of MAPT-AS1 and 
characterized them by western blot, qRT-PCR and polysome profiling. 

Results 

Multiple splice variants of MAPT-AS1 specifically repress MAPT translation. This repression requires both the 
overlapping 5’ region of MAPT-AS1 complementary to the MAPT internal ribosome entry site (IRES) and a 3’ 
inverted mammalian-wide interspersed repeat (MIR) element. A truncated 90nt MAPT-AS1 construct consisting of 
only the 5’ overlapping region and the MIR element, retained the capacity to repress MAPT translation. 

Furthermore, two 7-mer motifs within the MIR, complementary or identical to sequences within 18S ribosomal 
RNA, are essential for MAPT translational repression. 

Conclusion 

Our data suggest that MAPT-AS1 lncRNA represses MAPT translation by interfering with ribosome recruitment to 
the MAPT mRNA. We identified several hundred additional lncRNAs in the human transcriptome containing MIR 
elements (MIR-lncRNAs) that frequently overlap with genes implicated in neurodegenerative diseases. These 
MIR-lncRNAs may establish an additional layer of translational regulation, with implications for proteostasis in 
neurodegeneration. 
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ADPD7-0541 
ROLE OF RED BLOOD CELLS IN VASCULAR DYSFUNCTION-ASSOCIATED WITH ALZHEIMER S 
DISEASE 
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Aims 

Our attention is focused on the study of a new model based on the red blood cell (RBC) and on its interaction with 
Aß. RBC are highly deformable to assist blood flow in the microcirculation. For this reasons, abnormalities in RBC 
could contribute to Alzheimer's Disease (AD) by obstructing oxygen delivery to brain causing hypoxia. 

Method 

The cell aging was monitored morphologically and biochemically; the morphology was monitored using atomic 
force microscopy (AFM) imaging and measuring the RBC’ plasma membrane roughness employed as a 
morphological parameter capable to provide information on the structure and integrity of the membrane-skeleton. 

Results 

Upon injuries induced by Aß, RBC accelerate the aging and shorten their survival.Results evidence that Aß 
boosts the aging path and determines a faster development of crenatures and proto-spicules associated to an 
acceleration in the weakening of the cell-cytoskeleton contacts when acting simultaneously to additional stimuli 
such as the absence of glucose; on the other hand Aß alone, induces morphological effects that can be abolished 
by the presence of glucose. Biochemical data demonstrate that Aß dependent-morphological alterations occur 
contemporaneously to an activation of the signaling pathway triggered by acetylcholinesterase and caspase 3, 
involving protein kinase C isoforms and nitric oxide metabolism.  

Conclusion 

As a whole, our study provides a comprehensive picture in which Aß treatment of RBC induces changes in 
specific cell signalling events, in turns affecting the membrane–cytoskeleton interaction and the membrane 
integrity. Understanding these processes is highly relevant for the comprehension of the biochemical events 
which predispose to AD. 
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ADPD7-0466 
LOSS OF HDAC1 AGGRAVATES BRAIN AGING 
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Aims 

Genomic instability is considered to be one of causative factors contributing to brain aging. It not only precedes 
functional decline but also increases vulnerability of the brain to age-related neurodegenerative disorders, 
suggesting that promoting genomic integrity will be a potential strategy for treating age-related neurodegenerative 
disorders, especially Alzheimer's disease (AD). Our previous studies have revealed that upon DNA double-strand 
breaks (DSBs), HDAC1 is recruited to break sites and is necessary for DSBs repair through non-homologous 
end-joining pathway in the collaboration with SIRT1 and FUS. Given that DNA damage is a primary cause of 
aging, it is important to assess the role of HDAC1 in aging and determine whether HDAC1 is a promising target 
for preventing damage or enhancing functionality during brain aging. 

Method 

To dissect whether loss of HDAC1 in brain models aging phenotypes, here we established and characterized 
Hdac1 brain-specific conditional knockout (Hdac1 cKO) mice that lack catalytic activity of HDAC1 by genetic 
ablation of exon 5-7 in neurons and astrocytes.  

Results 

Intriguingly, Hdac1 cKO mice manifested several aging phenotypes, including increased DNA damage, profound 
reactive gliosis, impaired spatial memory and insufficient long-term potentiation (LTP) induction in the 
hippocampus. Most importantly, we observed that the activity of HDAC1 declined with age in wild-type mouse 
hippocampus, indicating that dysregulation of HDAC1 potentially contributes to brain aging.  

Conclusion 

This study demonstrated that loss of HDAC1 aggravates brain aging, which first identified the essential function of 
HDAC1 during aging and provided a novel target for protecting brains from aging and AD. 
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ADPD7-0545 
STRUCTURAL AND FUNCTIONAL BRAIN CONNECTOME ARCHITECTURE IN ALZHEIMER’S DISEASE 
AND AMNESIC MILD COGNITIVE IMPAIRMENT PATIENTS 
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Aims 

To investigate structural and functional brain network architecture, and their relationship, in Alzheimer’s disease 
(AD) and amnesic mild cognitive impairment, both converters to AD (c-aMCI) and noncoverters (nc-aMCI). 

Method 

97 AD, 51 aMCI (24 c-aMCI within 2.5 years), and 51 controls underwent 3D T1-weighted, diffusion tensor and 
resting-state functional MRI. Graph analysis and connectomics assessed global topological network properties 
and structural and functional connectivity differences among groups. 

Results 

Compared with controls, AD and MCI patients showed altered global structural network measures (lower nodal 
strength, clustering coefficient, and longer path length). Compared to other groups, AD showed altered global 
functional network properties (lower nodal strength and longer path length). At the regional network level, 
compared to controls: AD and c-aMCI patients showed a widespread pattern of structural connectivity (SC) 
alterations; AD patients showed decreased functional connectivity (FC) involving precuneus, inferior parietal 
nodes, hippocampi, middle occipital and superior temporal nodes, bilaterally; c-aMCI patients showed decreased 
FC involving the anterior cingulum bilaterally, and the left precuneus and hippocampus; nc-aMCI showed a few 
connections with altered SC and no FC abnormalities. Compared to nc-aMCI cases, AD and c-aMCI patients 
showed SC (but not FC) alterations involving hippocampi, parieto-occipital and fronto-temporal nodes, with a 
greater extent in AD. In AD, SC loss correlated with decreased FC in the same regions. 

Conclusion 

Graph analysis is a powerful approach to assess brain network degradation in AD and to identify predictors of AD 
conversion in aMCI patients. 

Supported by: #GR-2010-2303035; ADDF #20131211. 
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ADPD7-1443 
EFFECTS OF EDUCATION ON RESTING STATE FUNCTIONAL CONNECTIVITY AND COGNITION IN 
SUBJECTS WITH NORMAL COGNITION AND ALZHEIMER’S DEMENTIA 
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Aims 

Cognitive reserve(CR) reflects the capacity of the brain to endure neuropathology to minimize clinical 
manifestations. The aim of this study was to evaluate the effects of education level on resting state functional 
connectivity(rsFC) and cognitive function in cognitively normal(NC) individuals and Alzheimer’s dementia(AD) 
patients.  

Method 

We recruited male participants with young NC(n=56), old NC(n=81), mild AD(n=62), and moderate to severe 
AD(n=74). We used education years as a proxy of CR. We constructed a total of 4005 functional network 
connections by calculating the signal correlations between 90 nodes. We employed a machine learning technique 
based on multiple linear regressions to find rsFC that correlated with education level in each group. We also 
explored cognitive function that correlated with education level in each group.    

Results 

In young NC and old NC, higher education was associated with stronger rsFC mostly in the posterior regions. In 
mild AD, higher education was associated with stronger rsFC in more diffuse regions. However, in moderate to 
severe AD, higher education was associated with stronger rsFC restricted to the frontal areas, and there were 
even negative associations between education and rsFC in the temporal areas. In NC, and mild AD, higher 
education was associated with higher cognitive function in multiple domains. However, in moderate to severe AD, 
only attention was positively associated higher education. 

Conclusion 

We suggest that protective effect of CR on rsFC and cognition is robust in normal aging and mild AD stage. 
However, in moderate to severe AD stage, it is preserved only in the frontal regions 
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ADPD7-1707 
AGE-DEPENDENT ALPHA-SYNUCLEIN ACCUMULATION IS CORRELATED WITH ELEVATION OF 
MITOCHONDRIAL TRPC3 IN THE BRAINS OF MONKEYS AND MICE 
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Aims 

Aberrant a-synuclein (a-syn) accumulation has been shown to impair mitochondrial function by reducing 
mitochondrial membrane potential (MMP). However, the underlying mechanisms remain elusive. Transient 
receptor potential canonical (TRPC) channels are a diverse group of non-selective Ca

2+
 channels, among which 

TRPC3 is the only one that is localized in mitochondria and plays a role in maintaining the normal MMP. This 
raises a possibility that altered TRPC3 expression may play a role in the mitochondrial dysfunction induced by a-
syn accumulation. 

Method 

To demonstrate this possibility, we first examined the expressions of mitochondrial TRPC3 in the brains of aging 
monkeys and a-syn transgenic and wild type mice. 

Results 

We showed that a-syn levels increased in mitochondria in an age-dependent manner that was positively 
correlated to an elevation of mitochondrial TRPC3. This correlation was more prominent in the striatum than in 
the cerebellum, possibly due to the greater age-dependent a-syn accumulation in the striatum than in the 
cerebellum. We then used primary neurons overexpressing a-syn to investigate the effect of the a-syn-induced 
elevation of mitochondrial TRPC3 on the MMP and apoptotic cell death. We found that neurons with 
overexpressed a-syn had increased mitochondrial TRPC3 and decreased MMP, which were accompanied by 
increased number of apoptotic neurons. 

Conclusion 

Suppressing TRPC3 expression partially reversed the reduction of MMP and alleviated the apoptotic cell death, 
indicating that the mitochondrial TRPC3 may play a role in the mitochondrial dysfunction in neurons with a-syn 
accumulation that may occur in not only the aged brain but also the brain with PD. 
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ADPD7-1736 
AUTOPHAGY INFLUENCES THE INFLAMMATORY RESPONSE OF MICROGLIA IN ALZHEIMER’S DISEASE 
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Aims 

Microglia, the resident immune cells of the central nervous system, are crucially involved in the pathogenesis of 
Alzheimer’s disease (AD) and are the main producers of proinflammatory cytokines. It has been shown that 
autophagy regulates the inflammatory response of macrophages. The efficiency of autophagy seems to decline 
during aging. In addition, Beclin1, a crucial protein for autophagy, was shown to be strongly reduced in microglia 
from AD patients (Lucin et al., 2013, Neuron 70:873-886). Based on these data we postulate that autophagy and 
Beclin1 in microglia modulate neuroinflammation. 

Method 

Mice with four different genotypes were investigated: wildtype mice, Beclin1 heterozygous mice (Beclin1
+/-

; Qu et 
al. 2003, J Clin Invest 112:1809-1820), APPPS1 mice as a well-established mouse model resembling aspects of 
AD pathology (Radde et al. 2006, EMBO Rep 7:940-946) and Beclin1

+/-
APPPS1 mice. Microglia were isolated 

from mice with different ages and amyloid plaque burden. In some experimental settings microglia were treated 
with an additional stimulus. Autophagy and inflammation were analyzed by western blot, immunocytochemistry 
and ELISA. 

Results 

Heterozygous loss of Beclin1
 
impaired autophagy. Stimulated microglia from new-born Beclin1

+/-
 mice showed 

changes in the production of different cytokines compared to microglia from wildtype mice. Also microglia from 
Beclin1

+/-
APPPS1 mice with amyloid plaque pathology exhibited an altered cytokine profile compared to APPPS1 

mice. 

Conclusion 

Taken together, our data indicate that Beclin1 levels modulate autophagy and the inflammatory response of 
microglia and may thus substantially impact AD pathology. 
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ADPD7-0411 
UNDERSTANDING THE MOLECULAR MECHANISMS OF BETA-AMYLOID PEPTIDE OLIGOMERIZATION 
ALLOWS FOR AN ANTIBODY SPECIFIC TARGETING OF DIMERS AND TRIMERS IN HUMAN AD BRAINS 
AND CSF 
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Aims 

Beta-amyloid (Aβ) oligomers are considered as appealing diagnostic and therapeutic targets in AD. We are 
interested in understanding the molecular mechanisms of Aβ aggregation, with a specific aim in targeting Aβ 
oligomerization in the early stages of AD pathogenesis. 

Method 

Human post-mortem brain tissue and CSF samples were processed by immunoprecipitation (IP) using neo-
epitope or commercially available (4G8 & 6E10) antibodies followed by immoblotting or LC-MS analysis. For MS 
analysis of Aβ dimers and trimers, SDS-PAGE gel bands were extracted and digested with Lys-N followed by 
Multiple Reaction Monitoring (MRM) MS analysis. 

Results 

Using targeted and quantitative mass spectrometry analysis, we were able to identify an Aβ aggregation induced 
autocleavage within the peptide’s beta-turn region. We show that truncated Aβ fragments have a high 
oligomerization propensity and, more importantly, truncated Aβ peptides form SDS-PAGE stable entities of 
dimeric and trimeric nature. This finding has enabled us to develop novel anti-Aβ antibodies, with unique epitope 
and conformational binding properties and, therefore allowing a highly specific targeting of different oligomeric Aβ 
species in human AD brain tissue and CSF samples. 

Conclusion 

We reveal here important Aβ fragment fingerprints which may serve as emerging diagnostic and therapeutic 
targets for the future treatment of AD. Our work highlights the necessity for the identification of new key molecular 
mechanisms associated with protein misfolding that may help to predict or attenuate the onset of cognitive 
impairment associated with dementia. 
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ADPD7-1440 
HIPPOCAMPAL METABOLIC NETWORK SERVES AS A TRANSLATIONAL BIOMARKER OF ALZHEIMER'S 
DISEASE: INTERSPECIES STUDY 
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Aims 

Recent studies on metabolic network shed a light as a potential biomarker of Alzheimer’s disease (AD). Here, we 
aim to demonstrate that hippocampal metabolic network (HMN) is conserved between humans and rats and can 
serve as a network biomarker of Alzheimer’s disease.  

Method 

A total of 81 subjects (48 Control, 33 AD) from Alzheimer’s Disease Neuroimaging Initiative (ADNI) cohort and 20 
rats (10WT, 10Tg) were used for the network analysis. 48 control subjects are identified as amyloid negative and 
33 AD subjects are identified as amyloid positive based on ROC analysis. [

18
F]FDG SUVR was generated using 

pons as the reference region. Then, population based hippocampal correlation map represented as HMN was 
generated. All the images were processed and analyzed using MINC toolkit and VoxelStats. 

Results 

The regions of HMN are conserved between humans and rats. HMN is comprised of cingulate cortex, medial 
temporal cortex, subcortical regions, and hippocampi. Furthermore, HMN network deteriorates in AD only limited 
to hippocampus compared to the healthy group.  
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Conclusion 

HMN is conserved between humans and rats. HMN at AD stage is deteriorated in both humans and rats. This can 
serve as a potential network biomarker for AD. 
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HOMO- AND HETERO-AGGREGATES AS BIOMARKERS IN NEURODEGENERATIVE DISEASES 
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Aims 

A pathological hallmark of neurodegenerative diseases (NDs) such as Alzheimer’s disease (AD) and Parkinson’s 
disease (PD) is accumulation of amyloid proteins such as amyloid-beta protein (Aβ) and alpha-synuclein (α-Syn). 
Increasing evidence indicates substantial overlap of clinical manifestations, pathological features and biomarker 
patterns across many NDs. On the molecular level, a crosstalk between different amyloid proteins has been 
postulated to contribute to clinical heterogeneity. Since it is widely accepted that aggregate formation is a 
common key event in all NDs, we hypothesize that homo- and hetero-aggregates are promising and direct ND 
biomarkers. 

Method 

The sFIDA technology enables quantitation of single protein aggregates as biomarkers for NDs. In sFIDA, protein 
aggregates are immobilized to a capture surface and decorated with at least two different fluorescent antibody 
probes. The surface is scanned by high-resolution microscopy yielding several millions of read-out values. Use of 
more than one detection probe, each with its own detection dye and the respective detection colour channel 
allows unprecedented specificity for homo-aggregates and even specific detection and characterization of hetero-
aggregates. This allows determination of the composition of each single particle, which represents a unique 
feature of the sFIDA technology. 

Results 

Here we apply sFIDA for simultaneous quantification of homo- and hetero-aggregates comprising various ND-
associated proteins (Aβ, α-Syn, Tau, prion protein, and TDP-43) in CSF samples from various ND cohorts. 

Conclusion 

Results from our studies will not only significantly contribute to differential diagnosis of NDs, but will also gain 
most valuable insights in the pathological and physiological linkage of NDs. 
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VALIDATION OF MICRORNAS IN CEREBROSPINAL FLUID AS BIOMARKERS FOR DIFFERENT FORMS OF 
DEMENTIA IN A MULTICENTER STUDY 
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Aims 

MicroRNAs (miRNAs) regulate translational inhibition of proteins, but are also detected in body fluids, including 
cerebrospinal fluid (CSF), where they may serve as disease-specific biomarkers. Previously, we showed 
differential expression of miR-146a, miR-29a and miR-125b in the CSF of Alzheimer’s disease (AD) patients 
versus controls. In this study, we aimed to confirm and extend these previous findings using larger, independent 
sample cohorts from three different centers. Furthermore, we aimed to identify confounding factors that possibly 
arise using such a multicenter approach. 

Method 

CSF from patients with AD, mild cognitive impairment due to AD, frontotemporal dementia, dementia with Lewy 
bodies, and from non-neurological controls, were obtained from centers in Nijmegen, Perugia and Antwerp. RNA, 
isolated from freeze-dried CSF, was reverse transcribed into cDNA and pre-amplified, followed by quantification 
of miR-27a, miR-29a, miR-125b and miR-146a using TaqMan qPCR assays. MiR-16, miR-24 and snRNA U6 
were quantified for normalization purposes. 

Results 

Previous results of decreased miR-146a levels in AD patients compared to controls were confirmed in one center. 
When samples from all three centers were combined, several confounding factors were identified. After 
controlling for these factors, we did not identify differences in miRNA levels between the different groups. 

Conclusion 

We confirmed decreased miR-146a levels in AD versus control samples in the Nijmegen cohort, indicating a 
possible biomarker value for this miRNA. However, larger studies under well-controlled pre-analytical conditions 
are needed to validate miR-146a as AD CSF biomarker. 
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TRANSCRANIAL DOPPLER ULTRASOUND - A PROMISING NON-INVASIVE BIOMARKER FOR THE 
DIAGNOSIS OF ALZHEIMER'S DISEASE 
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Aims 

The cause for β-Amyloid (Aβ) accumulation and consecutively for the development of Amyloid plaques in 
Alzheimer’s disease (AD) remains vastly unclear. Beside increased production rate an impaired elimination from 
the brain is discussed. Similar to the lymphatic system, one of the main drainage pathways seems to be 
alongside cerebral arteries (glymphatic system). Impaired blood vessel pulsatility and subsequently reduced 
propulsion in this pathway could lead to the accumulation and deposition of Aβ. 

Method 

Using transcranial Doppler ultrasound (TCD) the resistance and the pulsatility index (RI; PI) of the middle cerebral 
artery (MCA) were measured in healthy controls (HC), patients with mild cognitive impairment (MCI) stratified by 
the presence or absence of biomarkers indicative for underlying AD, and AD dementia (ADD). To control for 
atherosclerosis as a confounder, we measured the arteriolar-venular-ratio of retinal vessels.  

Results 

Left and right RI (p=0.010; p=0.030) and left PI (p=0.034) differed between HC and ADD controlled for 
atherosclerosis. RI and PI of MCI-AD+ tended towards ADD, of MCI-AD- towards HC, respectively. RIs and PIs 
were significantly (p=0.012, p=0.023) associated with disease severity as measured by clinical dementia rating 
scale sum of boxes (CDR-SOB). 

Conclusion 

Our results of increasingly impaired pulsatility over AD spectrum strengthen the hypothesis of impaired amyloid 
clearance in AD. The potential of RI and PI as an easy to administer, cost efficient, non-invasive and widely 
available biomarker for AD needs further evaluation. 
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PREVALENCE, RISK FACTORS AND IMPACT OF ALZHEIMER’S- RELATED EPILEPSY 
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Aims 

 
Recent studies suggest that epilepsy is a frequent comorbidity of Alzheimer’s disease (AD). However, studies 
focusing on the prevalence of epilepsy in AD are inconsistent. We aimed to estimate the prevalence of epileptic 
seizures, epileptiform discharges (EDs), their risk factors and impact on the progression of AD. 

Method 

We examined 35 patients meeting the criteria for probable AD. Progression of cognitive decline was measured by 
Addenbrooke’s Cognitive Examination (ACE) in every 6 months.  The patients underwent rigorous clinical 
investigation including long-term (24hours) EEG monitoring. General linear model (GLM) was applied to analyze 
the relation of EDs to the age of AD onset, to the severity of AD, to the duration of cognitive decline and to the 
years of prior education. We estimated the impact of epilepsy on cognitive decline using ANOVA test. 

Results 

We identified epileptic seizures in 28% and EDs in 57% of our patients. GLM indicated that patients with longer 
AD duration (p: 0.025), lower ACE scores (p<0.001) and more educational years (p<0.001) have a higher chance 
to develop epileptic seizures and EDs. ANOVA showed that patients with EDs show faster progression of 
cognitve decline compare to patients without discharges (p<0.001), while seizures did not affect the progression 
significantly (p: 0.075). 

Conclusion 

Epilepsy is a common comorbidity of AD. More severe stage and longer duration of dementia seem to be 
important risk factors. Interestingly, the higher education is also related to higher epilepsy prevalence. Accurate 
diagnosis of epileptiform discharges is essential because they might accelerate the progression of AD. 
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AUTOMATED PREDICTION OF TYPICAL AND MIXED ALZHEIMER’S DISEASE USING COMBINED 
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Aims 

We investigated a machine learning method using T1-weighted magnetic resonance imaging-based brain 
volumetry and the Montreal Cognitive Assessment (MoCA) to predict whether patients of a University Memory 
Clinic with suspected neurocognitive disorders suffer from either typical or mixed forms of Alzheimer's disease 
(AD). 

Method 

We collected imaging data and MoCA scores from 41 routinely enrolled patients in the Leenaards Memory Center 
(19 typical AD and 22 mixed AD, i.e. including the contribution of diffuse microvascular lesions). Patients gave 
written consent for research studies. Diagnosis was based on ICD10 categories. Brain volumes were assessed 
using the MorphoBox prototype [1]. Gaussian naive Bayes binary classifiers [2] using up to six predictive features 
considered as continuous variables (age, gender, MoCA score, left and right temporal lobe volumes, and white 
matter abnormality volume) were evaluated using the leave-10%-out cross-validation method. 

Results 

Classification accuracy of typical AD versus mixed AD was found to be 80.2% using the six-feature classifier, 
which is significantly above chance. Removing the volumetric features, the accuracy decreased to 68.5%, while it 
was 75.8% without the MoCA score. 

Conclusion 

Machine learning can accurately distinguish between typical Alzheimer patients and mixed Alzheimer patients 
using demographic, psychometric and morphometric data that is readily available in a standard clinical 
environment. Classification accuracy benefits from multimodal information. 
 
[1] Schmitter et al, NeuroImage: Clinical 7, 2015. 
[2] Ng and Jordan, Proceedings NIPS, 2002. 
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FIRST IN HUMAN CHARACTERIZATION OF PI-2620, A NEXT GENERATION PET TRACER FOR 
ASSESSING TAU IN ALZHEIMER'S DISEASE AND OTHER TAUOPATHIES 
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Aims 

Positron emission tomography may prove a useful tool for detection of the presence and spatial extent of tau 
accumulation, a key pathologic feature of Alzheimer’s disease (AD) and other non-AD tauopathies. While useful, 
current tau tracers suffer from sub-optimal kinetics and high off-target binding, confounding quantification. This 
first in human study evaluates the novel tau PET tracer PI-2620 (MNI-960) designed to improve tau signal 
quantification. 

Method 

In an ongoing clinical study, participants diagnosed with mild Alzheimer’s (AD), non-AD tauopathies, and healthy 
volunteers (HV) will undergo dynamic PET imaging for approximately 3 h following 10 mCi bolus injection of 18F-
PI-2620. Venous blood is obtained to characterize the clearance of parent compound.  

Results 

PI-2620 has an IC50 of 1.8 nM for tau in AD brain homogenate competition-assays and binds specifically to tau 
deposits on AD brain sections (Braak I-VI), Pick’s and PSP pathology. Initial clinical data in AD subjects shows 
robust brain uptake and fast wash-out in non-target with peak SUV = 4-4.5. No increased uptake was noted in 
choroid plexus, striatum, amygdala, or other regions seen in first generation tau agents. In AD, focal asymmetric 
uptake was evident in temporal lobes, precuneus, and cingulate.  SUVr time curves suggest a plateau occurs 90-
100 min post injection with resultant SUVrs in abnormal regions 2.5-2.8. Blood data confirmed fast kinetics with 
20% of parent compound present at 60 min. 

Conclusion 

PI-2620 demonstrates excellent brain penetrance, favorable kinetics, and good specificity with low nonspecific 
binding and high signal in regions of expected tau pathology. 
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APOE is the strongest genetic risk factor for late-onset Alzheimer disease (AD).  There is very strong evidence 

that one of the reasons for this association is due to ApoE influencing amyloid-β (Aβ) aggregation, clearance, and 
toxicity in the order ApoE4>E3>E2.  There may be other mechanisms that link APOE to both risk and progression 
of AD as well as other neurodegenerative diseases.  We sought to ask whether ApoE isoforms influences 
tauopathy and tau-mediated neurodegeneration in a mouse model.  We utilized a mouse model of tauopathy 
(P301S Tau transgenic mice) in which a form of human tau is overexpressed in the brain and asked whether the 
presence or absence of human ApoE isoforms influenced tauopathy and tau-mediated neurodegeneration relative 
to murine apoE and no apoE.  By 9 months of age, P301S/ApoE4 mice had strikingly more brain atrophy and 
neuronal loss as well as increased insoluble tau accumulation than P301S mice on the other ApoE 
backgrounds.  In addition, both microglial and astrocyte gene expression patterns consistent with 
neurodegeneration were seen in P301S mice expressing different forms of ApoE.  This neuroinflammatory pattern 
of gene expression was markedly reduced in P301S/ApoE knockout mice.  These results show that ApoE4 can 
drive increased tau-mediated neurodegeneration. This may result from its ability to increase tau aggregation 
independent of Aβ together with the effects of ApoE on neuroinflammation.   
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CENTRAL AND PERIPHERAL APOE IN COGNITION AND AD 
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The ε4 allele of the apolipoprotein E (APOE) gene is the strongest genetic risk factor for late-onset Alzheimer’s 

disease (AD). In the central nervous system (CNS), apoE4 inhibits the clearance and promotes the aggregation of 
amyloid-β (Aβ), and has several Aβ-independent effects including age-dependent inferior functions in transporting 
lipids, supporting synapses, and controlling neuroinflammation. ApoE is also abundantly expressed in peripheral 
tissues including liver where it mediates plasma lipid metabolism. APOE4 carriers have increased risk for 

hypercholesterolemia and atherosclerosis. To address apoE isoform-dependent functions in CNS and periphery, 
we developed cell type-specific and inducible apoE mouse models. Expression in the CNS was driven by 
astrocyte-specific GFAP-Cre and in the periphery by liver-specific Alb-Cre. These mice were further bred to the 
background of amyloid model APPSWE/PS1ΔE9 mice. When expressed by astrocytes, we found that expression of 
apoE3 but not apoE4 led to improved synaptic functions and memory performance, whereas expression of apoE4 
but not apoE3 inhibited Aβ clearance and accelerated amyloid deposition. More interesting, expression of apoE4 
prior to amyloid deposition had a greater impact on amyloid pathology than that during the rapid growth period. 
When apoE isoforms were expressed exclusively in the periphery in the Apoe-knockout background, apoE4 

inhibited synaptic functions, impaired cognition, and was associated with compromised blood-brain barrier 
integrity and vascular functions. These results provide mechanistic insights as to how apoE4 increases the risk for 
AD and how we can develop apoE isoform-specific strategies for AD prevention and therapy. 
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INTERRELATIONSHIP OF BETA AMYLOID RATIO 42/40 AND TTAU AND ITS DEPENDENCY ON APOE 
GENOTYPE 
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Aims 

Levels of amyloid- and TAU-species in the cerebrospinal fluid (CSF) are considered to mirror neurodegeneration 
in AD. Yet their interdependence remains partly unclear. Here we investigated the Aß-1-42/Aß-1-40-ratio (Aß-
ratio), tTAU and APOE genotype in parallel to elucidate the interdependencies of the most common biomarkers. 

Method 

A total of 593 patients with objectified cognitive deficits (age > 50; MMSE ≥ 21) were included. CSF Aß-1-40, Aß-
1-42 and tTAU were quantified using established ELISAs. For pairwise correlations between amyloid species and 
tTAU Pearson correlation coefficients were calculated. ROC curves were determined for single Aß-species and 
Aß-ratio to classify the cohort into patients with high and low tTAU levels (threshold 350 pg/ml). Subgroup 
analyses were conducted for APOE ε4 carriers and non-carriers. 

Results 

The Aß-ratio correlates to a higher degree with tTAU levels compared to Aß-1-42 alone (rAß-ratio&tTAU= -0.61, p= 
6.8*10

-62
; rAß-1-42&tTAU= -0.39, p= 3.7*10

-23
) in all subjects. Aß-ratio showed a significant higher classification 

performance than Aβ-1-42 alone (AUCAß-ratio= 0.83, p= 2.1*10
-14

, AUCAß-1-42 = 0.71). Patients with none or a single 
ApoE-4 allele were best classified by Aß-ratio, whereas only in patients with two ApoE-4 alleles the ratio did not 
outperform single markers. 

Conclusion 

The CSF Aß-ratio exceeded Aß-1-42 alone in segregating the cohort into patients with high and low tTAU. These 
results indicate an association between the TAU and amyloid metabolism, influenced by ApoE genotype, whereby 
considering the Aß-ratio instead of Aß-1-42 alone is of advantage.   
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EFFECT OF APOE GENOTYPE ON PATHOLOGICAL CEREBROSPINAL FLUID CUT-POINTS IN MILD 
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Aims 

To investigate the effect of APOE genotype on cerebrospinal fluid (CSF) biomarkers distribution and on cut-points 
to identify prodromal AD. 

Method 

WP5 of PharmaCog (E-ADNI) harmonized and collected data from 13 European centres. 147 mild cognitive 
impairment (MCI) patients were followed up for at least 2 years or until they progressed to clinical dementia. 
Baseline analysis. T-test to compare APOEε4 carriers and non-carriers features; Mixture Model Analysis, 

adjusted or not for APOE genotype, for pathological CSF cut-points determination. 
Longitudinal analysis. Linear Mixed Model for repeated measures to study the association between CSF status 
and time on clinical and biomarker values. 

Results 

At baseline, APOEε4 carriers reported lower CSF levels of Aβ42 and Aβ42/p-tau, and higher levels of t-tau and p-
tau relative to non-carriers (p<.01, all). The Gaussian mixture model applied to Aβ42/p-tau established three 
components (subgroups) and two cut-points (8.9 and 15.2). The APOE genotype correction modified the cut-
points establishing two components and maintaining only the 8.9 threshold. Thus, for the identification of Aβ42/p-
tau positive and negative patients, two different cut-points were applied based on the APOE genotype: 15.2 for 
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carriers and 8.9 for non-carriers.  
Aβ42/p-tau positive and negative longitudinal comparison reported decline in global cognition (p<.001), increase 
in hippocampal atrophy rate (p<.001) and CSF t-tau level (p=.06) only in the positive group. 

Conclusion 

APOE genotype strongly influence the baseline CSF distribution of Aβ42, t-tau, p-tau and Aβ42/p-tau in MCI 
patients. The APOE genotype should be considered when defining the Aβ42/p-tau pathological cut-points. 
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A growing body of human and animal model studies suggests that apoE4, the most prevalent genetic risk factor 
for Alzheimer's disease (AD), is hypolipidated. The ATP-binding cassette transporter ABCA1 is the main apoE-
lipidating protein. We presently utilized CS-6253, a peptide shown to activate ABCA1 in vitro, and examined the 
extent to which it can affect the degree of lipidation of apoE4 in vivo and counteract the associated brain and 

behavioral pathologies. This revealed that treatment of young apoE4-targeted replacement mice with CS-6253 
reverses the hypolipidation of apoE4 and the low levels of ABCA1. This was associated with accumulation of the 
peptide in hippocampal astrocytes and reversal of the apoE4-driven accumulation of Aβ42 and 
hyperphosphorylated tau in hippocampal neurons, as well as of the synaptic impairments and cognitive deficits of 
the apoE4 mice. These findings suggest that the pathological effects of apoE4 in vivo are associated with 
decreased levels of ABCA1 and impaired lipidation of apoE4 and that the downstream brain-related pathology 
and cognitive deficits can be counteracted by treatment with the ABCA1 agonist CS-6253.  

In a parallel study which focused on apoE4 related signaling, it was shown that the levels of VEGF and the VEGF 
receptor-2 are lower in the hippocampus of apoE4 mice than those of the corresponding apoE3 mice. 
Furthermore, up-regulation of VEGF by intra-hippocampal injection of VEGF-expressing-lentivirus and adeno-
associated-virus reversed the apoE4-driven cognitive deficits as well as the synaptic pathologies and the 
accumulation of Ab42 and hyperphosphorylated tau in hippocampal neurons. These results suggest that apoE4-
driven pathologies are regulated by VEGF-dependent signaling. 

The extent to which the molecular and biochemical mechanisms underlying the hypolipidation of apoE4 may be 
related to direct impairments in the ability of apoE4 to interact with lipids and get lipidated and/or to an indirect 
signaling related effect, such as down regulation of VEGF, on the lipidation machinery will be discussed. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 147 

  

  

  

SYMPOSIUM 15 - APOE: MECHANISMS AND APOE-BASED TREATMENT STRATEGIES  

 
ADPD7-1262 
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Aims 

Disruption of neuronal integrity characterizes both “normal” aging and Alzheimer’s disease (AD), albeit to different 
magnitudes. Previous studies suggest that apolipoprotein E (apoE), may be an important modulator of both 
processes. Interestingly, the absence of apoE in mice leads to cognitive deficits, while the same genetic alteration 
alleviates amyloid pathology in AD transgenic models, thus eventually conferring a beneficial outcome towards 
the disease. 

Method 

By recording visual-evoked neuronal responses in awake animals (wild-type, APP/PSEN1, apoE
null

 and 
APP/PSEN1/apoE

null
), this study aims at deciphering how apoE modulates resilience and susceptibility of the 

neural system in both physiological and pathological contexts. 

Results 

Neurons in primary visual cortex in adult mice are highly tuned to the orientation and direction of drifting gratings. 
We find that in APP/PSEN1 transgenic mice, cortical neurons show a mark reduction in visual tuning. Moreover, 
we observed a novel dysfunctional phenotype in transgenic mice whereby neurons in APP/PSEN1 mice fire when 
stimuli turn off, a feature we term “off-responding”. Off-responding neurons are rare in control animals. These 
network alterations are most prominent in older mice (18-22 mo), suggesting a gradual decline of network 
function upon aging. While these functional abnormalities are partially rescued in AD mice lacking apoE 
(APP/PSEN1/apoE

null
), similar amyloid load is observed. Interestingly, neuronal dysfunction is also detected in 

apoE
null

 in the absence of AD-associated human transgene expression. 

Conclusion 

These results argue in favor of a complex role of apoE in maintaining neuronal function in a normal brain while 
alleviating amyloid-associated impairment of neuronal activity in aged transgenic mice.  
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Aims 

The role of TOMM40-APOE region variants has been well documented in Alzheimer’s disease (AD) but remains 

controversial in Lewy Body Dementias, including Dementia with Lewy bodies (DLB) and Parkinson’s disease (PD) 
dementia (PDD). We studied the effects of TOMM40 and APOE variants on susceptibility to DLB, PDD and PD in 
clinically and neuropathologically well-characterised individuals from the largest to date multi-centre study as well 
as on gene expression data within an independent large-scale expression quantitative trait loci (eQTL) dataset. 

Method 

We tested the genetic associations with the TOMM40 poly-T repeat and APOE ε2/ε3/ε4  variants in 451 

individuals from four European Brain banks. Our sample included DLB and PDD cases with and without 
neuropathological evidence of AD-related pathology, as well as controls. 

Results 

Statistically indistinguishable from the APOE-ɛ4 allele effect, TOMM40-long(L) allele is associated with DLB risk 
(OR=3.61; p=3.23×10

-9
), but has no significant effect on PDD (p=0.033). We detected a strong association 

(OR=4.4, p=1.46×10
-6

) for TOMM40-L in DLB individuals with AD pathology but no effect on DLB without AD 
(p=0.054). In the BIOS Consortium data-set, we detected a cis-eQTL effect of rs429358 APOE variant on 
TOMM40 expression levels (false discovery rate, FDR<0.05), thus indicating the latter as a potential effector 
transcript regulated by the APOE variant for the susceptibility to AD in DLB. 

Conclusion 

The TOMM40-L/APOE-ɛ4 increase susceptibility to DLB, mainly due to their effect on AD and are not associated 
with either DLB without AD or PDD with and without AD. 
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Aims 

We aimed to develop a method to generate human brain astrocytes (that secrete APOE) to study cell 
autonomous and/or non-cell autonomous mechanisms of APOE genotype. 

Method 

We tested 11 differentiation protocols to identify a rapid and robust method to generate highly pure populations of 
astrocytes, from human induced pluripotent stem cells (hiPSCs)-derived neural progenitor cells (NPCs). We 
characterized hiPSC-derived astrocytes (hiPSC-astrocytes) by flow cytometry, immunocytochemistry, global gene 
expression, inflammatory and calcium-based assays. We established a co-culture system of astrocytes and 
neurons or microglia and measured their activities by the multi-electrode array or phagocytosis. APOE4/4 or 
APOE3/3 hiPSCs are being engineered to generate isogenic lines using CRISPR/Cas9 genome-editing, to 
investigate the impact of APOE genotype in isogenic lines on neuronal and astrocyte gene expression and 
function. 

Results 

Across 35 NPC lines, 97% of differentiations yielded hiPSC-astrocytes, with an average of 90% S100β-positive 
cells, within 30 days. Transcriptomic analysis demonstrated that the hiPSC-astrocytes are highly similar to 
primary human astrocytes. Although their transcriptional signature is consistent with a non-reactive state, hiPSC-
astrocytes respond to inflammatory stimulants. hiPSC-astrocytes have constant waves of calcium signals similar 
to primary human astrocytes. hiPSC-astrocytes also enhance microglial phagocytosis and promote neuronal 
firing.  

Conclusion 

Our novel protocol is a reproducible, straightforward (single media) and rapid (<30 days) means to generate 
homogenous populations of hiPSC-astrocytes to be used for neuron-astrocyte and microglia-astrocyte co-cultures 
to determine the impact of APOE genotype on isogenic astrocyte, microglia and neuronal gene expression and 
function.  
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CSF1R-related leukoencephalopathy encompasses two neurodegenerative conditions, hereditary diffuse 

leukoencephalopathy with axonal spheroids and pigmentary orthochromatic leukodystrophy. Both diseases share 
similar clinical and pathological features. Thus, we have proposed to reference them together as adult-onset 
leukoencephalopathies with axonal spheroids and pigmented glia (ALSP). However, there are families who do not 
have CSF1R mutations but have very similar clinical and pathological phenotypes to ALSP. Therefore, there may 
be another gene producing similar clinical and pathological patterns as those observed in CSF1R-related 
leukoencephalopathies. An ad hoc international consortium has been created to look into such a possibility. 

Families with CSF1R-related leukoencephalopathy display an autosomal dominant mode of inheritance with 
reduced penetrance, and the associated phenotype includes personality changes, memory deficits, parkinsonian 
signs, spasticity, and occasional seizures. The mean age of onset is usually in the fourth decade of life, and the 
average survival time is about 8 years. The brain MRI scans of patients with CSF1R-related leukoencephalopathy 
demonstrate progressive white matter abnormalities, while the brain CT scans reveal subcortical and peri-callosal 
calcifications. Pathologically, CSF1R-related leukoencephalopathy is characterized by the presence of axonal 
spheroids and pigmented glia, but these abnormalities are not pathognomonic for ALSP. Although brain biopsy 
was previously needed for the diagnosis of CSF1R-related leukoencephalopathy, the diagnosis can now be 
established by commercial genetic testing.  However, there is no cure for CSF1R-related leukoencephalopathy 
and palliative therapies are limited.     
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Aims 

Mounting evidence has linked cardio- and cerebrovascular risk factors to cognitive impairment and dementia. The 
science of VCID integrates diverse aspects of biology and incorporates the roles of multiple cell types that support 
neural tissue. Mechanism-oriented VCID research includes the aging neurovascular unit undergoing degeneration 
due to vascular, metabolic, immune and proteinopathy disease pathogenesis. The NIH has several new initiatives 
to advance the impact of VCID research toward the clinic, including establishing the Small Vessel VCID 
Biomarkers Consortium. 

Method 

VCID is interdisciplinary and defines a research domain that overlays multiple clinical diagnoses due to the 
prominence of mixed etiologies in dementia syndromes. Starting in 2014 the NIH officially recognized VCID as a 
field by tracking VCID research spending in NIH Reporter. In 2016 NIH/NINDS/NIA established the Small Vessel 
VCID Biomarkers Consortium with a Coordinating Center and seven Development Projects (sites). 

Results 

During the first two years the sites, with support from the Coordinating Center, will develop biomarkers 
independently, and concurrently establish an interactive consortium. During the next several years the 
Consortium will perform collaborative cross-project studies to advance promising biomarker candidates to the 
point of being ready for large scale multi-site clinical validation studies, including moving towards FDA 
qualification and clinical trials. 

Conclusion 

The VCID Biomarkers Consortium is established in response to the United States National Plan to Address 
Alzheimer’s Disease. Understanding and targeting the mechanisms of VCID is expected to have a positive impact 
on public health in the same way treating cardiovascular disease and hypertension benefited heart and stroke 
outcomes. 
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Aims 

Neuro-vascular coupling can be assessed by retinal vessel response to flickering light. Retinal vessels are 
accessible for direct measurement using optical imaging methods. We aimed to investigate whether retinal vessel 
response is altered in AD and whether these changes are associated with the severity of AD. 

Method 

Retinal arterial reaction to flicker stimulation was examined by Dynamic Vessel Analyzer (DVA, IMEDOS 
Systems) in healthy control subjects (HC) without subjective or objective cognitive impairment (n= 16; 66.4 ± 7.6 
years, CDR global=0), in mild cognitive impairment (MCI) due to AD (n= 24, 68.2 ± 9.2 years, CDR global=0.5), 
and in mild-to-moderate dementia due to probable AD (n=15; 72.9 ± 9.0 years, CDR global=1-2). 50 s 
monochromatic rectangular flicker stimulation (530-600 nm, 12.5 Hz, 20 s) was applied 3 consecutive times. 
Parameters of dynamic vascular response were assessed. 

Results 

Maximal arterial dilation was significantly increased and response was delayed in AD dementia as compared to 
HC. In MCI patients maximal arterial dilation was significantly increased as compared to HC but to a lesser 
degree than in AD dementia. Restricting analyses to MCI due to AD-high likelihood, patients showed significantly 
increased arterial constriction after dilatation. 

Conclusion 

Neuro-vascular coupling was differently altered during the spectrum of AD. Thus, arterial reaction to flicker 
stimulation is considered a promising non-invasive and cost-efficient biomarker for AD. 
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Aims 

Cerebral amyloid angiopathy (CAA) is a common finding in Alzheimer disease (AD). We compared the CAA 
neuroimaging features and CSF biomarkers between sporadic AD (SAD), autosomal dominant AD (ADAD) and 
Down syndrome (DS).  

Method 

Multicenter cohort study (N=341). Participants with ADAD (13 asymptomatic, 5 prodromal AD, 11 dementia), DS 
(91 without cognitive decline, 13 prodromal AD, 13 dementia), SAD (44 prodromal AD, 65 dementia) and 86 
healthy controls were included. Demographics, APOE genotype, CSF Aβ40 and Aβ42, and CAA-associated 

neuroimaging features: microbleeds, lobar hemorrhages and superficial siderosis, the Fazekas and medial 
temporal lobe atrophy (MTA). 

Results 

Possible or probable CAA was present in 23.9%, 37.5% and 30.8% of symptomatic SAD, ADAD and DS 
respectively. The most frequent CAA neuroimaging features were microbleeds (89.5%), lobar hemorrhages 
(19.3%) or superficial siderosis (33.3%). All three features were more frequent in symptomatic than in 
asymptomatic subjects in all the clinical groups. The APOE-ε4 allele was associated to microbleeds in SAD, but 
not in ADAD or DS. Clinical symptomatology and age were associated with higher Fazekas and MTA scores in all 
groups. DS subjects showed smaller hippocampi  than SAD or ADAD, and the later smaller than SAD. There 
were no differences in CSF Aβ40 levels between those subjects with and without any of the CAA features. 

Conclusion 

CAA neuroimaging features are more frequent in genetically determined AD than in SAD. APOE-ε4 allele is 

associated with CAA in SAD, but not with ADAD or in DS. CSF Aβ40 levels do not differentiate between subjects 
with or without CAA. 
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Aims 

In Alzheimer’s disease (AD) amyloid beta aggregates in parenchymal plaques or around the brain vasculature, 
which is known as cerebral amyloid angiopathy (CAA). In CAA type 1 Abeta accumulates in both capillaries and 
larger vessels. CAA type 1 occurs in approximately 50% of all AD patients, contributes to the symptomatic 
manifestation of AD, and could even result in rapidly progressive dementia. The pathophysiology of CAA is 
elusive and biomarkers for CAA are warranted for stratification of patients involved in clinical trials and future 
therapy. The objective of this study is to identify proteins selectively involved in CAA by laser dissection assisted 
mass spectrometry analysis on postmortem human brain tissue. 

Method 

For this study we selected postmortem human brain tissue of AD cases with severe plaque pathology (n=7), 
cases with severe CAA type 1 (n=7) and cognitively healthy control cases (n=6). Grey matter of the occipital 
cortex areas with high pathological burden were visualized with Abeta immunostaining and subsequently isolated 
by laser microdissection. Proteins were quantified using Orbitrap LC-MS/MS and MaxQuant software. 

Results 

Initial data analysis shows a clear distinction in the proteome between AD patients with and without CAA. By 
contrasting the experimental groups we were able to identify individual proteins that are specific for CAA 
pathology. Data obtained by mass spectrometry was confirmed using immunohistochemistry and immunoblotting. 

Conclusion 

The distinct changes identified in the proteome of CAA pathology provides insight in the biology of CAA and 
yields potentially valuable data on CAA biomarkers. 
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Aims 

Concurrent with parenchymal Ab plaques and intracellular deposition of hyperphosphorylated tau, AD is 
associated with cerebrovascular changes, including alterations in vascular structure, disruption of basement 
membranes and the blood–brain barrier (BBB), impaired regulation of blood flow and cerebral Ab amyloid 
angiopathy (CAA). The heterogeneity of CAA as to what part(s) of the vascular tree is affected and whether it 
coexists with parenchymal Ab plaques makes it challenging to elucidate the neuropathological substrates and 
mechanisms of CAA. The main assumption is that the major and maybe the only biologically relevant source of 
parenchymal Ab are neurons. 

Method 

Taking advantage of a conditional APP model, we restricted expression of APP to astrocytes, cells known to 
outnumber neurons and occupy up to 50% of brain volume. In parallel, the same conditional APP model was 
used to overexpress APP only in excitatory neurons and exemplified the major assumption on Ab production. 

Results 

Astrocytic Ab production resulted in age-dependent Ab accumulation on microvessels that existed as a single 
pathology until advanced age, at which point rare parenchymal Ab plaques were also observed. In contrast, a 
model with neuronally produced Ab demonstrated an initial development of parenchymal plaques that, in later 
stages, was followed by a vascular Ab accumulation on the leptomeningeal and descending arteries. 

Conclusion 

The contrasting dynamics and localization of vascular Ab deposits in these two models imply differences in the 
mechanisms of accumulation or clearance of astrocytically- and neuronally-produced Ab. 
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Aims 

Bilateral carotid artery stenosis (BCAS) is one experimental model of vascular dementia thought to preferentially 
impact brain white matter.  It is generally accepted that hippocampal and cortical pathology is not observed prior 
to 30 days post-injury.  Since changes in the extracellular matrix (ECM) integrity and blood-brain barrier (BBB) 
permeability are known to precede more overt brain pathology in a variety of diseases, we hypothesized that BBB 
changes could occur earlier after BCAS in the hippocampus, striatum and cortex and be a precursor of longer 
term pathology in these regions.  

Method 

Three month old male C57Bl/6 mice underwent BCAS with 0.18 mm microcoils or sham surgery and changes in 
the ECM and BBB were analyzed by collagen IV and perlecan (vascular basement membrane components), 
claudin-5 and occludin (tight junction proteins), Evan’s blue (permeability marker), GFAP and CD11b (glial cell 
markers), and Ki-67 (cell proliferation marker) immunohistochemistry, protein and RNA expression levels after 3, 
7, 14, or 21 days. 

Results 

Significant changes in properties of cerebrovascular integrity were detected within 7 days compared to sham 
animals, in both the striatum and hippocampus.  Increased astrocyte and microglia activation was also 
observed.  While few changes were observed in the cortex, surprisingly some of the animals did experience 
cortical ischemic infarcts within 14 days. 

Conclusion 

This study demonstrates for the first time that changes in the BBB occur shortly after BCAS in multiple regions 
throughout the brain and suggests that such changes might underlie the gradual development of BCAS non-white 
matter pathology. 
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Aims 

Cerebral white matter lesions (WML) are characterised by white matter rarefaction, i.e., demyelination and axonal 
loss that are commonly associated with small vessel disease (SVD). However, WML may also be the result of 
degenerative axonal loss that is secondary to cortical Alzheimer’s disease (AD) pathologies. We investigated 
differences in myelin and axonal loss in WML from both AD and non-demented controls. 

Method 

Parietal tissue (BA22) was obtained from 27 AD and 28 age-matched control cases. As a marker of WML 
severity, the percentage area (%area) of WML was quantitatively measured. In both the WML and normal WM, 
integrated optical density (IOD) of LFB myelin stain and binary area fraction (BAF) of Bielschowsky’s silver stain, 
were quantitatively assessed. 

Results 

IOD of LFB staining and BAF of Bielschowsky’s were both significantly lower in WMLs compared to normal WM 
tissue. In AD cases, %area of WML was significantly associated with both IOD of LFB and BAF of 
Bielschowsky’s, whereas in control cases, WML area was significantly associated with IOD of LFB only. 

Conclusion 

WML in AD is associated with both demyelination and axonal loss, in contrast to non-demented controls that are 
associated with demyelination only. This is consistent with an additional axonal degenerative mechanism as a 
consequence of AD pathology in the overlying cortex. Further investigation is required to determine the 
pathogenesis of WML in both AD and non-demented patients.  
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The amyloid (or Abeta) hypothesis explains many features of Alzheimer’s disease (AD) pathogenesis. Yet 
important questions remain unanswered.  For example, it is not known why AD progresses in a highly specific 
spatiotemporal pattern initially involving degeneration of specific pathways in the entorhinal cortex and 
hippocampus.  Like some other neurodegenerative diseases, AD can be considered to be a molecular nexopathy 
in which neurodegeneration follows specific neuronal circuits in the brain.   The reason why AD pathology 
progresses on the basis of network connectivity is unclear.  One possibility is that the spread of 
neurodegeneration occurs via a prion-like mechanism in which Abeta physically moves from neuron to neuron. 
However other mechanisms seem possible.  Our studies show that the amyloid precursor protein (APP) plays a 
central role in neuronal repair and axon outgrowth. Hippocampal neurons lacking APP expression have abnormal 
dendritic morphology and exhibit axonal pathfinding defects suggesting that APP plays a central role in axon 
outgrowth, synaptogenesis and synaptic plasticity.  It is likely that overproduction of APP at sites of synaptic 
damage can result in local overproduction of Abeta which in turn can potentially contribute to further synaptic 
damage. We speculate that an interplay between the effect of Abeta in damaging synaptic integrity and the 
expression of APP in attempting to repair synapses at both presynaptic and postsynaptic sites may trigger a 
cascade of events that progressively spreads neurodegeneration throughout neuronal networks. 
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            SORLA is a genetic risk factor in Alzheimer's disease (AD) which has been extensively characterized as 
an intracellular trafficking component for the Aβ precursor, APP. Although its role in trafficking APP to non-
amyloidogenic intracellular compartments has been established, the possibility that SORLA has additional roles in 
protecting neurons from Aβ neurotoxicity has yet to be extensively explored. Ephrin receptors such as EphA4 and 
EphB2 have been previously found to transduce a neurotoxic response to Aβ; herein, we addressed the 
possibility that cell surface SORLA attenuates Aβ neurotoxicity through interactions with Eph receptor kinases. 
We provide evidence that SORLA interacts with a candidate Aβ receptor, EphA4. We also provide evidence that 
SORLA attenuates EphA4 clustering and activation in response to natural EphA4 ligands such as EphrinA1, and 
demonstrate that SORLA can attenuate Aβ-dependent EphA4 activation and downstream synaptotoxicity. 
Together our results indicate that SORLA can suppress EphA4 activation in response to natural Ephrin ligand 
stimulation and neurotoxic Aβ stress. Since the use of drugs targeting amyloidogenic processing pathways in AD 
have largely failed, the need to target pathways that provide neuroprotection against amyloidogenic toxicity may 
be a promising alternative for AD treatment. Identification of a new role for SORLA in providing neuroprotection 
against proteotoxic Aβ stress may thereby implicate a dual role for SORLA in suppressing Aβ generation and 
attenuating Aβ-triggered synaptotoxic signaling. 
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Aims 

  

Cellular organelles are in close proximity at specialized contact sites where protein complexes scaffolds the two 
membranes. Several important cellular processes such as Ca

2+
-homeostasis, lipid synthesis, apoptosis and 

autophagy are regulated at such contact sites. Dysregulation of ER-mitochondria interplay has previously been 
implicated in Alzheimer’s disease by us and others. In the present study the aim is to study Abeta induced 
modulation of structure and dynamics of ER-mitochondria contacts 

Method 

Human brain tissue was collected from patients undergoing neurosurgery due to normal pressure hydrocephalus. 
Mouse brain tissue was obtained from wt and tgAPP

 
swe/lon

 
 mice of different ages. ER-mitochondria contact length 

and number were analyzed by structural EM. In addition, primary mouse hippocampal neurons were exposed to 
Abeta at different time-points and the number of ER-mitochondria contacts quantified by proximity ligation assay 
(PLA). 

Results 

For the first time we show the structure of ER-mitochondria contacts in human brain. The analysis indicates that 
Abeta accumulation in human brain affects ER and mitochondria apposition. This observation is further 
strengthened by quantification of contact length in mouse brain. Increased length of ER-mitochondria contacts 
were detected in tgAPPswe/lon mice at 6 m of age as compared to control animals. Using PLA we visualize contact 
sites in primary hippocampal neurons exposed to Abeta. On-going quantification will reveal how Abeta influence 
contact dynamics. 

Conclusion 

  

The mechanisms underlying synapse loss and neurodegeneration in AD are not yet clarified. Here we show that 
Abeta accumulation results in deregulation of  ER-mitochondria interplay which in turn may have a role in AD 
pathogenesis. 
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ADPD7-0138 
POTENTIAL DETERMINATION MECHANISM OF EPSILON-CLEAVAGE SITES: IMPLICATION FOR 
DETERMINANTS OF ABETA40 AND ABETA42 PRODUCTION LINES 
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Aims 

ε-Cleavage by γ-secretase at 49th residue of APP transmembrane domain (ε49; in accordance with the Aβ 
numbering) initiates tripeptides release to produce Aβ40 (Aβ40 production line). ε48 triggers Aβ42 production line. 
However, it is still unknown how ε-cleavage sites are determined by γ-secretase. In this study, we examined 
effects of insertion and deletion of single residue prior to ε-cleavage sites to gain insights into the mechanisms of 
ε-cleavage sites determination. 

Method 

We generated recombinant C99 substrates carrying single residue insertion and deletion before ε-cleavage sites 
(V46VV and I47Δ), and examined productions of (1) Aβ species; (2) AICD species; (3) tri-/tetra-/penta-/hexa-
peptides by mass spectrometric analyses. 

Results 

(1) V46VV and I47Δ mutants exhibited the prominent Aβ40 production ratio and negligible level of Aβ42. (2) 
AICD49-99 was the major AICD species from V46VV, whereas robust AICD49-99 and minor AICD51-99 were 
detected from I47Δ. (3) Tripeptides such as IAT, VIV and VIT were prominent species from V46VV. IAT and VIVT 
were detected as dominant species and VIV and TLV were measurable species from I47Δ. 

Conclusion 

Our data indicate that insertion of single residue prior to ε-cleavage sites modulates ε-cleavage sites (from ε49 to 
ε48) and proceeds tripeptide release to produce Aβ40. On the other hand, deletion of single residue shifts ε-
cleavage from ε49 to ε50, and initiates stepwise processing for Aβ40 production. It is reasonable to consider that 
γ-secretase recognizes ε49 site from the extracellular side of APP transmembrane domain, rather than the 
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ADPD7-0079 
DETECTING AND CHARACTERISING INDIVIDUAL OLIGOMERS PRESENT IN HUMAN CSF 
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Aims 

To develop methods to  characterise the structure, composition, toxicity and seeding capability of the  protein 
aggregates  present in human CSF and hence determine the key oligomers responsible for the development of 
Alzheimer’s and Parkinson’s disease  

Method 

We have used thioflavin T combined with single molecule fluorescence microscopy to detect individual protein 
aggregates building on our recent paper (ACS Chem. Neurosci., 2016, 7, 399 -406). Thioflavin T  binds and 
unbinds from these aggregates allowing observation of the oligomers for hours without any  photobleaching. This 
enables us to perform biochemical assays on individual aggregates including measuring their proteinase K 
resistance and seeding capability. We have also developed sensitive assays to measure the toxicity of these 
aggregates based on detecting calcium influx in astrocytes or liposomes.  

Results 

These assays have been validated on synthetic oligomers of beta amyloid and alpha synuclein and then applied 
to samples of human CSF from Alzheimer’s patients and controls. Antibodies to different  protein epitopes have 
been added to synthetic oligomers and CSF to identify the toxic aggregates  and determine which epitopes are 
accessible in the oligomers 

Conclusion 

We have developed a suite of novel biophysical methods to characterise  the picomolar concentration of 
aggregates present in human CSF. These methods have the potential to identify the composition and structures 
of the toxic aggregates in human CSF and test immune therapies. 
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ADPD7-1244 
THE DETERMINANTS CONTROLLING AMYLOID BETA FIBRIL FORMATION 
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Aims 

Fibril formation of the amyloid beta peptide (Abeta), which is linked to Alzheimer’s disease, follows a nucleation-
dependent polymerization process. The two most abundant Abeta-variants, Abeta1-40 and Abeta1-42, adopt 
different fibrillar architectures, and Abeta1-42 has a greater pathogenic potential. n this work we have studied the 
process of cross-seeding, both in solution and via surface plasmon resonance.  

Method 

Thioflavine-T based assays, surface plasmon resonance, electron microscopy and scanning electron microscopy 

Results 

Through studies of the polymerization process, we show that Abeta monomers, when incorporated onto the end 
of a fibril, also acquire the fibrillar properties of the parental seeds. However, we found that monomeric Abeta1-40 
is inhibited from incorporating onto fibrillar ends of Abeta1-42 by the most N-terminal residue, Asp1. This 
potentially protective mechanism also suggests a possible explanation for the observed pathogenicity associated 
with the N-terminally truncated Abeta-variants found in vivo.  

We further showed that the transfer of fibrillar properties is restricted to fibril-end elongation and, importantly, 
does not apply to nuclei formed via the recently described path of fibril-catalysed secondary nucleation, which 
instead appears similar to spontaneous nucleation. 

Conclusion 

Cross-templation studies reveal an intrinsic protective mechanism within the sequence of Abeta and show how 
fibril-end templation and fibril-catalysed secondary nucleation follow two different pathways.  
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ADPD7-1304 
ABETA PEPTIDE AGGLUTINATES AND NEUTRALIZES ENDOTOXINS RELEASED DURING INFECTION 
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Aims 

We recently demonstrated that the amyloid-beta protein of Alzheimer's disease (AD) is an antimicrobial peptide 
(AMP). Expression of human Abeta in cells and transgenic animal infection models inhibits pathogens and 
significantly increases host survival. Abeta is an entrapment AMP that binds, agglutinates, and finally entraps 
invading pathogens in a beta-amyloid fibril matrix. In addition to binding and inhibiting microbes, classical AMPs 
also neutralize microbial virulence factors that pathogens release to disrupt host defense mechanisms. Virulence 
factor neutralization is particularly important for brain and other immunoprivileged tissues that primarily combat 
infection through local innate immune pathways. In this study we investigate possible virulence factor 
neutralization activities of Abeta.  

Method 

Experiments tested the anti-virulence factor actions of Abeta against bacterial lipopolysaccharide (LPS), an 
archetypal microbial endotoxin. Abeta-mediated anti-LPS activities were tested in in vitro assays and cultured 
neuroglioma cell and mouse tissue models. 

Results 

Data is consistent with potent inhibition of LPS activities by Abeta, including suppression of cytokine activation 
pathways that mediate harmful neuroinflammation in infection. Abeta oligomers first target specific carbohydrate 
domains on LPS. Abeta binding leads to rapid fibrillization and the agglutination and protective sequestration of 
soluble LPS species. 

Conclusion 

Findings suggest Abeta may play an unexpected protective role in the neutralization of virulence factors in brain. 
Endotoxin neutralization is mediated by Abeta fibrilization and parallels LPS-agglutination activities of classical 
AMP. Our findings are consistent with the emerging antimicrobial protection hypothesis of AD.  
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ADPD7-1705 
CHARACTERISING OLIGOMERIC AMYLOID-BETA IN MOUSE MODELS OF ALZHEIMER’S DISEASE 
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Aims 

We aimed to characterise and compare the amyloid-beta oligomer species present in two mouse models of 
Alzheimer’s disease (APP/PS1 and J20).   Previously, PrP-dependent effects were observed in the APP/PS1 
model and PrP-independent effects were observed in the J20 mouse model. However, the ‘neurotoxic’ species of 
amyloid-beta that act via these PrP-dependent and independent pathways are yet to be fully characterised.  

Method 

Total amyloid-beta levels and oligomeric species were characterised in APP/PS1 (APP Swe, PSEN1dE9) and 
J20 (APP Swe/Ind) mice at 3, 6 and 12 months of age. Firstly, total amyloid-beta peptide levels were determined 
by specific amyloid-beta peptide immunoassays. Total amyloid-beta oligomer levels and PrP-binding species 
were then determined by a dissociation-enhanced lanthanide fluorescence immunoassay (DELFIA). Western blot 
and dot blot analysis was also used to characterise the size and conformation of oligomeric species. 

Results 

Characterisation of the different amyloid-beta oligomer species showed differences  between the APP/PS1 and 
J20 mice with APP/PS1.  

Conclusion 

Differences in the oligomeric species of amyloid-beta generated by different mouse models of Alzheimer’s 
disease may be responsible for the variations in toxic signalling mechanisms underlying synaptic impairment and 
neurodegeneration.   In Alzheimer’s disease amyloid-beta exists as a heterogeneous mixture in the brain, 
therefore, identifying the ‘neurotoxic’ oligomeric species of amyloid-beta and unravelling the specific signalling 
complexes activated will aid in our understanding of the pathophysiology of this devastating disease and in the 
identification of novel therapeutic targets.  
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ADPD7-0060 
ALZHEIMER'S DISEASE PATHOLOGY IN NON-COGNITIVELY IMPAIRED ELDERS : A ROLE FOR 
COGNITIVE RESERVE 
M. Malek Ahmadi

1
, L. Mahady

2
, S. Perez

2
 

1
Banner Health, Statistics, Phoenix, USA 

2
Barrow Neurological Institute, Neurobiology, Phoenix, USA  

 
Aims 

To better understand the role that neurofibrillary tangles (NFT's) and amyloid deposition  play in the development 
of cognitive decline in the elderly, 

Method 

We examined 123 aged subjects that came to autopsy with a premortem clinical diagnosis of no cognitive 
impairment (NCI) but upon  postmortem evaluation displayed Braak stages from low (0 to II) to high (III to VI). 

Results 

Statistical evaluation did not reveal significant differences across Braak stages for global cognition, episodic 
memory, working memory, perceptual speed, and visuospatial performance. A significant interaction was found 
between education and Braak stage. Moreover, the trajectory of these cognitive test score was significantly 
associated with age at visit over time, but not with Braak stage, APOE ε4 status or plaque pathology, alone. The 
combined effects of Braak stage, APOE status and age at visit were correlated with the trajectory of episodic 
memory, executive function and global cognition performance over time suggesting that age and APOE ε4 status, 
rather than AD pathology alone, play a more prominent role in the trajectory of cognitive decline over time in 
these non-demented elderly subjects. In addition, we found no differences in various cell survival and epigenomic 
factors between low and high Braak stage NCI cases. 

Conclusion 

These data suggest that cognitive reserve plays a role in the inability to detect cognitive change or AD pathology 
is not a necessary precondition for cognitive impairment in these elderly NCI cases. The findings may partially 
underlie the lack of efficacy of anti-amyloid and tau clinical trials as treatments for AD. 
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ADPD7-1661 
SYNAPTIC INJURY IN ALZHEIMER DISEASE: INSIGHTS FROM TARGETED EXPRESSION OF APP AND 
TAU IN MICE  
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Increasing evidence favors the synapse as one of the initial sites of neuronal damage in Alzheimer’s disease (AD) 
and this synaptic injury is thought to represent a major cause of the cognitive deficits seen in individuals with 
AD.  The amyloid hypothesis posits that amyloid β-protein (Aβ) plays a key role in initiating the cascade of events 
leading to AD, thus upstream of and perhaps inducing neurofibrillary changes in neurons.  However, while the 
correlation of amyloid burden in brain to cognition is poor, this is not so with tangle pathology.  Nonetheless, there 
is no consensus on the mechanisms by which Aβ and tau causes neuronal and synaptic injury.  In this 
presentation, I will present our recent data on investigating Aβ and tau toxicity in transgenic mice with targeted 
expression of the respective transgene to CA1 or CA3 neurons in the hippocampus.  We hypothesize that there 
may be differential effects of APP and tau when expressed in either the pre- vs postsynaptic compartments as 
their mechanisms of toxicity are likely to be different.  Indeed, our results showed that synaptic toxicity was 
present when APP was expressed in pre- but not postsynaptic neurons, suggesting that it was the axonal release 
of Aβ that induced synaptic impairment in the postsynaptic compartments.  In contrast, expression of tau impaired 
synaptic plasticity in not only neurons expressing tau but also in neurons postsynaptic to these targeted cells, in 
line with the notion that the mechanisms of neuronal and synaptic toxicity are likely different between Aβ and 
tau.  These models will be useful in investigating synaptic toxicity in vivo and may offer new insights in how 
neuronal injury is propagated.   
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Objectives Existing animal models for neurodegenerative disease focus primarily on molecular pathologies.  The 

proximate cause of symptoms, however, is not misfolded protein but circuit disruption it provokes.  We sought to 
bridge this gap by creating tools for controllable inactivation of genetically-defined neuronal populations.        

Methods We created a transgenic mouse model that permits reversible suppression of neuronal activity by a 

systemically-delivered ligand.  This model uses the tetracycline responsive-transactivator (tTA) to direct 
expression of a chloride channel (GlyCl) engineered to eliminate native neurotransmitter response while 
enhancing activation by ivermectin (IVM).  Channel opening by IVM causes membrane hyperpolarization that 
blocks action potential initiation.  By crossing the tTA-responsive GlyCl line with the Neuropsin-tTA driver, we 
generated bigenic animals in which neurons of the medial entorhinal cortex were rendered susceptible to IVM 
silencing.        

Results  Direct IVM application to acute cortical slices from bigenic animals quickly thwarted initiation of action 

potentials.  IVM silencing in vivo is slower but also longer-lasting.  Silencing entorhinal neurons in bigenic animals 
destabilized CA1 activity and disrupted recall of previously encoded spatial information.  Both outcomes are 
consistent with spatial disorientation observed in Alzheimer's patients and may provide entree to circuit alterations 
following entorhinal degeneration in early disease.   

Conclusions We present a new tool for modeling circuit dysfunction in neurodegenerative disease that allows 

exogenous control over neuronal activity through a systemically delivered reagent.  Because IVM is widely 
available, inexpensive, and safe for chronic use, we believe the GlyCl system provides a flexible alternative to 
optogenetics, DREADD's, and PSAM's for future studies. 
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QUANTIFICATION OF INHIBITORY AND EXCITATORY SYNAPSE LOSS IN ALZHEIMER'S DISEASE 
M. Dorostkar

1
, S. Özugur

2
, J. Herms

2
 

1
LMU Munich, Center for Neuropathology, München, Germany 

2
German Center for Neurodegenerative Diseases, Chair for Translational Brain Research, München, Germany  

 
Aims 

Loss of cognitive function in Alzheimer's disease has been shown to result from loss of functional synapses. In 
this study, we mapped the loss of inhibitory and excitatory synapses in 15 cortical and subcortical brain regions. 

Method 

We analyzed 38 brains from donors at the Newcastle Brain Tissue Resource, which had been neuropathologically 
classified as Alzheimer's disease or controls according to the Braak, Thal and CERAD classifications. Tissue 
microarrays from several brain regions were immunofluorescence labelled with antibodies against DLG4 (also 
known as PSD-95 scaffold protein) to stain excitatory synapses and GABRA2 (GABAA Receptor subunit α2) to 
stain inhibitory synapses. Images were recorded on a confocal microscope and synapse densities were quantified 
automatically using custom-written image analysis algorithms. 

Results 

We found significant loss of excitatory synapses in the entorhinal cortex, which is affected early during the course 
of the disease. Strikingly, inhibitory synapses were lost in several brain regions, including the entorhinal cortex, 
temporal and parietal cortex, cingulate, visual cortex, putamen and pallidum. 

Conclusion 

The strong and widespread loss of inhibitory synapses in Alzheimer's disease may cause disruption of long-range 
neuronal networks, which has been demonstrated in several animal studies. 
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CYCLASE-ASSOCIATED PROTEIN 2 (CAP2) CROSSING ALZHEIMER DISEASE PATHOGENESIS 
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Aims 

Alzheimer disease (AD) pathogenesis is the result of an interplay of crossing pathways, as amyloid cascade and 
synaptic failure. It has been shown that Abeta is liberated from the amyloid precursor protein (APP) by BACE and 
gamma-secretase activity. Alternatively, APP is cleaved within Abeta domain by ADAM10, which prevents Abeta 
formation. ADAM10 is a synaptic protein and works as sheddase towards several neuronal cell adhesion 
molecules. Therefore, ADAM10 activity can regulate not only Abeta generation but also the synaptic morphology 
and the degree of functional synaptic connectivity. Since ADAM10 synaptic localization/activity is controlled by the 
interactions with different protein partners, we aimed at identifying novel protein partners of ADAM10. 

Method 

To this, we performed a yeast two-hybrid screening, using ADAM10 C-terminal tail as a bait. We took advantage 
of several biochemical and imaging technique to analyze the role of such interaction. 

Results 

The results revealed the cyclase-associated protein 2 (CAP2) as a new ADAM10 binding partner. CAP2 is a 
regulator of actin dynamics and, thereby, of spines morphology, and could be involved in the modulation of 
ADAM10 synaptic localization/activity. Here we confirmed ADAM10/CAP2 interaction and we identified the 
domains responsible for the association. Moreover, we defined the region of CAP2 involved in actin binding and 
we analyzed the effect of such domain on ADAM10 synaptic localization. 

Conclusion 

CAP2 can represent the crossing point between different aspects of AD pathogenesis, such as the amyloid 
cascade and actin-dependent spines shaping, thus taking part in a new cellular mechanism underlying synaptic 
dysfunction in AD. 
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Aims 

The amyloid precursor protein (APP), a key player in Alzheimer’s disease, belongs to the family of synaptic 
adhesion molecules (SAM) due to its impact on synapse formation and synaptic plasticity. These functions are 
mediated by the secreted ectodomain (sAPP) that acts as a neurotrophic factor and full-length APP forming trans-
cellular dimers. Two homologues of APP exist in mammals, the APP like proteins, APLP1 and APLP2, exhibiting 
partly overlapping functions to APP. Here we tested, if APLP1 and APLP2 also show features of SAMs.  

Method 

We used biochemical, cell biological, immunohistological and electrophysiological methods for analysis of APP, 
APLP1 and APLP2 knockout mice.   

Results 

We found that all three family members were upregulated during postnatal development coinciding with 
synaptogenesis. We observed pre- and postsynaptic localization of all APP family members and could show that 
heterologous expression of APLP1 or APLP2 in non-neuronal cells induces presynaptic differentiation in 
contacting axons of co-cultured neurons, similar to APP and other SAMs. Notably, APLP1 displayed the most 
prominent localization in spines and a strong capacity to induce presynaptic differentiation. Furthermore, we 
report that aged APLP1-knockout mice show impaired basal transmission and a reduced mEPSCs frequency, 
likely resulting from reduced spine density. In comparison to APP, APLP1 exhibits increased transcellular binding 
and elevated cell-surface levels, due to reduced endocytosis and increased binding to synaptic signaling 
molecules, such as MINT/X11. 

  

Conclusion 

Our results establish that APLP1 and APLP2 show similar to APP, typical features of SAMs and provide clear 
evidence that APLP1 is essential for proper synapse formation/maintenance.  
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Aims 

Alzheimer's disease (AD) is characterized by synaptic failure, dendritic and axonal atrophy, neuronal death and 
progressive loss of cognitive functions. Increasing evidence indicates that loss of physiological APP functions 
mediated predominantly by neurotrophic sAPPalpha produced by α-secretase may contribute to AD symptoms. 
Restoring sAPPalpha may therefore be of relevance for AD treatment. 

Method 

We used AAV-mediated gene transfer to directly overexpress APPsα in the brain and explored its potential to 
rescue structural, electrophysiological and behavioral deficits in APP/PS1deltaE9 AD model mice. 

Results 

Sustained sAPPalpha overexpression in aged mice with already preexisting plaque pathology restored synaptic 
plasticity (LTP and PPF) and partially rescued spine density deficits. Importantly, AAV- sAPPalpha treatment also 
resulted in a functional rescue of spatial reference memory in the Morris water maze. Moreover, we demonstrate 
a significant reduction of soluble Aβ species and plaque load. In addition, sAPPalpha induced the recruitment of 
microglia into the vicinity of plaques and upregulated TREM2 expression suggesting enhanced plaque clearance. 
To complement our analysis, we also assessed the synaptic function of sAPPalpha in previously generated 
conditional APP/APLP2 double knockout (cDKO) mice exhibiting deficits in dendritic branching, spine density, 
LTP and hippocampus dependent behavior. Interestingly, both acute in vitro application of nanomolar amounts of 
sAPPalpha (but not sAPPbeta) and AAV- sAPPalpha gene transfer in vivo restored spine density and synaptic 
plasticity in cDKO mice.  

Conclusion 

Collectively, these data indicate that sAPPalpha may mitigate synaptic and cognitive deficits, despite established 
pathology and highlight the therapeutic potential of sAPPalpha for AD treatment. 
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Aims 

The aim of this study was to test whether the deleterious effects of amyloid-β on the progression to Alzheimer's 
disease (AD) dementia occur through its synergistic interaction with metabolically vulnerable brain networks. 

Method 

We designed a translational study using a new computational framework developed to perform multimodal 
statistics at every voxel in human or animal brain image (Fig.1). We studied 203 controls, 347 mild cognitive 
impairment (MCI) and 69 AD participants from the Alzheimer's Disease Neuroimaging Initiative cohort (follow-up 
up to 5.6 years), and 20 transgenic amyloid-β rats (follow-up 8 months) with [

18
F]fluorodeoxyglucose, amyloid-

β positron emission tomography at baseline as well as cognition at baseline and at follow-up. We performed a 
voxel-based analysis using the slope of change in cognition as the dependent variable and the main and 
interactive effects of amyloid-β and metabolism at every voxel as the predictors, accounting for covariates. 
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Results 

We found that the clinical progression to AD depended on the synergistic interaction between high concentrations 
of amyloid-β and low levels of glucose consumption in the brain’s posterior default model network (DMN) in MCIs. 
In addition, the similar results in the brain’s posterior DMN of our transgenic amyloid-β rats, which do not form 
tangles, supported the synergism between amyloid-β with hypometabolic vulnerable brain regions as an 
independent predictor of forthcoming cognitive decline (Fig.2). 
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Conclusion 
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To conclude, these findings suggest that the deleterious effects of amyloid-β on the clinical progression of AD 
depend on its synergistic interaction with metabolically vulnerable hubs of the well conserved – in mammals – 
DMN. 
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The earliest stages of Alzheimer’s disease (AD) are marked, in part, by altered function of the basal forebrain 
cholinergic system, with eventual degenerative changes including neuronal loss.  Beginning in the late 1970’s and 
1980’s, postmortem studies had shown reduced activity of choline acetyltransferase, decreased numbers of 
nicotinic acetylcholine receptors and reduced basal forebrain cholinergic neurons (particularly in the nucleus 
basalis of Mynert), contributing to the oldest model of neurobiologic dysfunction in AD – the “cholinergic 
hypothesis”. 

     We have recently reported that a down-regulation of central cholinergic neurotransmission appears to be one 
of the earliest neuropathological changes in preclinical AD (Lim et al., 2015), and we have also found that 
individuals with evidence of both decreased central cholinergic tone and amyloid aggregation within the anterior 
cingulate region show evidence of increased resting cardiac workload (Santos et al., 2016). The aggregation of 
Aβ plaques in the neocortex, within this specific region of interest that receives projections from the basal 
forebrain cholinergic system, appears to be directly associated with increasing cognitive impairment for 
individuals in the preclinical stage of AD.   In fact, there is a growing body of literature to suggest a direct link 
between Aβ aggregation, basal forebrain cholinergic damage, and diminished cholinergic innervation of cortical 
blood vessels, leading to the microvascular pathology that has been documented in the majority of AD 
cases.  This presentation reviews new work from our laboratory that explores the sensitivity and utility of a 
provocative test, relying on transitory disruption of cholinergic neurotransmission, for predicting cognitive decline 
and amyloid PET burden, over a 27 month longitudinal period, in a study of preclinical AD.  
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Aims 

The aged brain is prone to deposition of pathological proteins that can cause a number of different 
neurodegenerative disorders. Although several such proteins have been well characterized there is still a need to 
explore potential pathophysiological influence from yet other proteins. This study is part of a larger effort aiming to 
expand the knowledge of brain-related proteins in human cerebrospinal fluid (CSF) and plasma of patients 
suffering from various neurodegenerative diseases. 

Method 

In this study we profile 500 proteins in 441 CSF samples and 408 plasma samples from patients with Alzheimer’s 
disease (AD), Parkinson’s disease (PD) and dementia with Lewy bodies (DLB). The proteins where selected as 
either brain-enriched based on RNAseq data or disease associated, as found in literature and previous inhouse 
profiling. Protein expression was detected using antibodies in a suspension bead array setup and direct labeling 
of patient samples. 

Results 

Among several proteins that display differentiated profiles between sample groups in both materials, we focus 
here on two synaptic proteins, neuromodulin (GAP43) and neurogranin (NRGN). They were both found at 
elevated levels in CSF from AD patients in two independent cohorts, providing disease-associated profiles in 
addition to verifying and strengthening previously observed patterns. Increased levels were also observed for 
patients for whom the AD diagnosis was not established at the time of sampling.  

Conclusion 

These findings indicate that analyzing brain-related proteins in CSF and plasma is of particular interest to 
increase the understanding of the human brain proteome and its relation to neurodegenerative disorders. 
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Aims 

We aimed to assess whether presenilin-1 (PS1), the active component of the γ-secretase complex, is present in 
cerebrospinal fluid (CSF), and to evaluate its potential as a biomarker for Alzheimer’s disease (AD). 

Method 

Ventricular CSF from autopsy-confirmed AD cases, and lumbar CSF from sporadic (sAD), mild-cognitive impaired 
(MCI) subjects, and genetically determined AD were assayed by Western blotting. Differential centrifugation and 
co-immunoprecipitation served to characterize CSF-PS1 complexes. We also investigated the participation of Aβ 
in the dynamics and robustness of the stable PS1 complexes. 

Results 

Levels of PS1 complexes are increased in CSF samples from autopsy-confirmed AD cases and were found to be 
more stable than complexes in CSF from control subjects. In lumbar CSF, there was an age-dependent increase 
in CSF-PS1 levels in cognitively normal controls. The total levels of CSF-PS1, and in particular the proportion of 
the stable 100–150 kDa complexes, increased in subjects with autosomal dominant AD that carried PSEN1 

mutations and in Down syndrome individuals, compared with age-matched controls, even prior to the appearance 
of symptoms of dementia. There was also a significant increase in the proportion of stable 100–150 kDa 
complexes but not in the total CSF-PS1 in sAD and MCI subjects relative to controls. Co-immunoprecipitation 
demonstrated the association of Aβ oligomers with soluble PS1 complexes, particularly the stable complexes. 

Conclusion 

Our data suggest that CSF-PS1 complexes may be useful as an early biomarker for AD, reflecting the pathology 
at pre-symptomatic state. 
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Aims 

Given abnormal levels of A-Beta deposition in the brain are reached prior to evidence of neurodegeneration and 
cognitive impairment, the aim was to develop an understanding of the age of onset of these different markers, 
and the impact of gender and genetic factors. 

Method 

The ages at which 317 AIBL participants reached abnormal levels on six markers of disease (namely A-Beta 
deposition (SUVR≥1.5), Hippocampus Volume (≤5.87cm3), AIBL-PACC (≤-6 [four summed z-scores, therefore 
4*1.5SD]), Episodic Memory, Executive Function and Language Composites (≤-1.5SD)) were calculated using 
models of disease progression to determine if the six different markers had varying ages of onset of abnormal 
levels. Further analyses elucidated the impact of Gender, APOE e4 carriage, TOMM40 poly-T repeat length and 
BDNF Met carriage on age of onset. 

Results 

Results suggest that the ordering of age of onset for the six markers was A-Beta deposition/Hippocampus 
Volume/AIBL-PACC followed by Episodic Memory, Executive Function and Language. In e4 carriers and poly-
Tlength>19 it was clear that A-Beta deposition had the earliest onset, whereas in non-e4 carriers and poly-Tlength≤19 
it was hippocampal volume. A 40% risk of having abnormal Aβ deposition occurred 22 years earlier in e4 vs non-
e4 carriers, and 18 years earlier in poly-Tlength>19 vs poly-Tlength≤19, no significant differences were observed for 
gender or BDNF Met carriage. 

Conclusion 

The order of onset of abnormal levels of disease markers as measured here appears to align with other findings
. 

APOE e4 carriage and TOMM40 poly-Tlength>19 appear to be associated with earlier onset. 
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Aims 

Alterations in the expression of human kallikrein-related peptidases (KLKs) have been described in patients with 
Alzheimer’s disease (AD) compared to cognitively normal controls (NC): KLK10 was increased in cerebrospinal 
fluid (CSF) in AD. In mice, KLK-8 inhibition impeded amyloidogenic amyloid-precursor-protein processing and 
facilitated amyloid β (Aβ) clearance. KLK6 was highly expressed in the nervous system, positively associated with 
age, increased in brain tissue and in CSF and associated with pTau levels. In this study, we aimed at elucidating 
the suitability of KLK6, 8, and 10, to distinguish between NC and patients with probable AD and explored 
associations with AD biomarkers. 

Method 

We used ELISA to measure KLK6, 8, 10  levels in CSF of AD patients (n=33, 71.4 ± 4.64 years, CDR global=0.65 
± 0.318) with evidence for amyloid pathology in amyloid PET and/or CSF, and compared to NC (n=23, 64.7 ± 
9.16, CDR global=0) with physiological levels of amyloid and tau in CSF. 

Results 

KLK6 and KLK8 were increased in patients (KLK6 p<0.02, KLK8 p=0.018). In a logistic regression analysis 
controlled for age only KLK6 distinguished between groups (p=0.014). In controls, KLK10 was significantly 
correlated with KLK6 and KLK8, but not in AD. In AD hK6 was significantly associated with CSF-Tau but not with 
other KLKs. None of the KLKs in AD was associated with global amyloid load measured in PET, but KLK10 with 
amyloid levels in CSF. 

Conclusion 

KLK6 best discriminated between patients and NC. Being expressed mostly in the endothelium, it potentially 
reflects vascular pathology contributing to an impaired amyloid clearance. 
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Aims 

Formation and accumulation of misfolded oligomeric proteins appear to play a key role in the pathogenesis of 
Alzheimer's (AD) and Parkinson's disease (PD). The major goal of this study was to develop a technology for the 
ultra-sensitive detection of soluble misfolded oligomers implicated in AD and PD. The technique, termed PMCA, 
is based on the cyclic amplification of protein misfolding, and mimics the seeding/nucleation model of aggregation 
in an highly efficient manner by combining phases of polymer growing with their fragmentation to multiply the 
number of seeds for the exponential amplification of the reaction. 

Method 

PMCA was first adapted and optimized for amplification of amyloid-beta (Aβ), Tau, α-synuclein (α-syn) and prion 
protein (PrP

Sc
) aggregation using synthetically prepared oligomers. Thereafter, we tested the utility of PMCA to 

detect misfolded oligomers composed by each of these proteins coming from CSF and blood of patients affected 
by AD, PD and prion diseases, using as controls people affected by other neurodegenerative diseases,  other 
neurological disorders or healthy subjects. 

Results 

PMCA enables highly sensitive and specific detection of misfolded Aβ, Tau, α-syn and PrP
Sc

 oligomers in various 
biological fluids including CSF, blood or urine, and can be used to detect these biomarkers patients' samples with 
>90% overall sensitivity and specificity. 

Conclusion 

PMCA represents a platform technology for detection of misfolded oligomeric proteins implicated in 
various  neurodegenerative diseases and offer a great promise for a much needed non-invasive, early 
biochemical diagnosis of these diseases. The utility of PMCA for pre-clinical diagnosis and for monitoring disease 
progression is under investigation. 
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Aims 

BRI2 is an anti-Aβ aggregation protein that forms deposits in early stages of Alzheimer´s disease (AD). 
Proteomics data revealed higher BRI2 levels in the cerebrospinal fluid (CSF) of cases with mild cognitive 
impairment (MCI) and AD. We hypothesized that BRI2 is a promising biomarker for early AD diagnosis and here 
we analyzed BRI2 CSF using an in-house ELISA and the new automated ultrasensitive Simoa technology.    

Method 

BRI2 was measured by ELISA in CSF from subjective memory complaints (SMC,n=50) and AD (n=56), together 
with AD biomarkers and several inflammatory markers (MesoScalde Discovery). We transferred the developed 
ELISA on the ultrasensitive Simoa technology. 

Results 

ELISA results revealed that BRI2 CSF correlated with classical AD biomarkers (Aβ40, tTau and pTau,p<0.001) 
and inflammatory markers (ICAM,VCAM,VEGF,p<0.0001).The comparable levels of BRI2 CSF in SMC and AD 
might be explained by the low sensitivity of the ELISA assay (lower limit of detection,LLOD:1000pg/mL). The 
translation of the BRI2 ELISA into the in-house ultrasensitive Simoa technology improved sensitivity 100-fold, 
reducing the LLOD below 10 pg/mL. The pilot analysis of pooled CSF samples using the BRI2 Simoa assay 
showed that BRI2 was higher in AD compared to SMC. 

  

Conclusion 

The correlation between BRI2 CSF and different markers supports the relationship of BRI2 with AD pathological 
mechanisms. The Simoa BRI2 assay showed an improved sensitivity of 100-fold compared to ELISA, which 
highlights the potential of this technology to detect low protein concentrations in body-fluids. Further analysis 
using this ultrasensitive technology will reveal whether BRI2 CSF can be used as an early biomarker for AD. 
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Aims 

An imbalance between production and clearance of Amyloid beta (Abeta) might be key to start the pathological 
cascade of Alzheimer disease (AD). By studying CSF biomarkers in patients with mild cognitive impairment 
(MCI), pre-symptomatic, and symptomatic AD, we aim to understand Aβ catabolism in the very early stages of 
AD. 

Method 

Tau, Abeta 34, 38, 40, and 42 in cerebrospinal fluid (CSF) samples from individuals with non-AD, subjective 
cognitive complaints, MCI, AD, or persons, who are cognitively normal, but have an increased risk to develop AD 
due to their family history, were analyzed by electrochemiluminescent immunoassays and enzyme-linked 
immunosorbent assays (n=165).  

Results 

In our pilot study, we found Abeta34 significantly altered in individuals with MCI (n=10) compared to those from 
non-AD (n=10) and AD (n=19). In a follow-up study, Abeta34 and Abeta38 were significantly elevated specifically 
in MCI patients who later converted to AD (n=98). Finally, turning to cognitively normal individuals at risk for AD 
(from the PREVENT-AD cohort), Abeta34 and Abeta38 species at baseline were significantly elevated in 
individuals who later exhibited an elevation of markers for neuronal injury (n=28).  

Conclusion 

Our results suggests that C-terminally truncated Abeta-species, i.e. Abeta 34, and 38, in the CSF are elevated in 
early stages of AD and may serve as an early diagnostic marker before the MCI stage.  
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Aims 

In prior studies we found that DAT imaging with [11C] Altropane distinguished PD-dementia (PDD) and DLB from 
Alzheimer disease, and that increased Aβ burden detected with [11C] PiB PET predicted conversion from PD with 
normal cognition to PD-MCI and PDD.  We now describe the correspondence between molecular neuroimaging 
and the pathologic findings in these cases. 

Method 

An autopsy was completed on 16 patients imaged with [11C] PiB.  The clinical diagnoses at PET were PD-MCI in 
4, PDD in 4 and DLB in 8; all were demented at the time of death.  Of these 16, DAT PET was completed in 4 
DLB and 4 PDD cases.  The interval between PET imaging and death was 3.9 +/- 1.9 years. 

Results 

DAT concentration was reduced in the putamen in all 8 cases; neuronal loss and Lewy bodies in the substantia 
nigra were observed in all 16 cases.  Cortical amyloid burden imaged with [11C] PiB was high in 7 of the 8 DLB 
cases and 4 of the PD-MCI/PDD cases; in each instance amyloid plaques +/- amyloid angiopathy were confirmed 
at autopsy.  Low [11C] PiB retention was associated with absent plaque pathology in 1 DLB and 2 PDD cases.  In 
the remaining 2 PDD cases, low [11C] PiB retention was associated with plentiful plaques at autopsy 6 years 
later. 

Conclusion 

Amyloid and DAT molecular neuroimaging with [11C] PiB and [11C] Altropane are reliable biomarkers for 
detecting in life some of the pathologies responsible for the Lewy body spectrum of disorders and are a valuable 
aid to diagnosis. 
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Aims 

The study of cognitively healthy centenarians (CHCs) holds key information to identify factors that are important 
for maintaining cognitive health until extreme ages. Currently, 250 centenarian participants have enrolled in the 
100-plus Study. We collect family and medical history, neuro-psychological data, blood samples and thus far, 70 
agreed to post-mortem brain donation. This unique collection of CHC brain tissues will allow us to study 
mechanisms that underlie maintained cognitive health at extreme ages. Here we report on the neuropathological 
assessment of the first CHCs.   

Method 

The occurrence of neuropathological hallmarks of Alzheimer’s disease (AD) was assessed in the brains of (i) 
CHCs (n=4; mean age: 102y; mean MMSE-score: 26), (ii) mildly impaired centenarians (n=5; mean age: 104.4y; 
mean MMSE-score: 16.2), (iii) cognitively healthy young persons (n=5; mean age: 57.4y), (iv) early-onset AD 
patients (n=6; mean age: 63.7y), and (v) late-onset AD patients (n=5; mean age: 98.4y). We compared the 
spreading of neurofibrillary tangles (Braak stage), amyloid plaques (Thal stage and CERAD score for Neuritic 
plaques (NP)) and granulovacuolar degeneration (GVD Thal stage) in various brain regions. 

Results 

In contrast to expectations, we could not distinguish between CHCs and cognitively declined or demented elderly 
on the basis of AD-associated pathology. Also, an intensity-based characterization of each AD-associated 
pathology did not reveal an association with cognitive function.  

Conclusion 

Despite AD-associated pathology, the cognitive status of the CHCs was retained. This suggests that CHCs have 
advanced compensatory mechanisms that allow a maintained brain function, which we will further explore by the 
help of various –omics techniques.  
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Aims 

Determine clinical and neuropathological outcomes following a clinical diagnosis of mild cognitive impairment 
(MCI). 

Method 

Data were drawn from a large autopsy series (N=1,337) of individuals followed longitudinally from normal or MCI 
status to death, derived from four Alzheimer’s Disease (AD) Centers in the United States.  

Results 

Of the 874 individuals ever diagnosed with MCI, final clinical diagnoses were varied: 39.5% died with an MCI 
diagnosis, 46.8% with a dementia diagnosis, and 13.7% with intact cognition. The latter group had pathological 
features resembling those with a final clinical diagnosis of MCI. Among those who were diagnosed with MCI but 
never dementia, women were more likely to have AD-type pathology, while men were more likely to have Lewy 
body disease. In terms of non-AD pathologies, both primary age-related tauopathy (p<0.05) and brain 
arteriolosclerosis pathology (p<0.0001) were more severe in MCI than cognitively intact controls. Among the MCI 
group that did not progress to dementia, “Mixed AD” (≥1 comorbid pathology) was more frequent than “Pure” 
neuritic amyloid plaque pathology (50% vs. 21%); “suspected non-Alzheimer’s pathology” (SNAP) comprised the 
remaining 29% of cases. A majority (76%) of MCI subjects who did not progress to dementia died without “high” 
level AD pathology, Lewy body disease, or hippocampal sclerosis pathologies; this group was enriched in 
cerebrovascular pathologies and spent longer in MCI before dying or progressing to dementia.  

Conclusion 

MCI diagnosis usually was associated with comorbid pathologies; less than one-quarter of MCI cases showed 
“pure” plaque and tangle-type pathology. 
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Aims 

Vascular risk factors are suspected to play a role in the etiology of Alzheimer’s disease. In this study we 
investigated the association between white matter hyperintensities (WMHs), a marker of small vessel disease, 
and regional capillary dysfunction in cortical gray matter of AD and MCI. 

Method 

Eighteen patients with probable AD and MCI (MMSE:24.8±2.7, age:70.4±6.3) were scanned using DSC-, T1- and 
FLAIR-MRI. From DSC-MRI we estimated CBF, MTT, and capillary transit time heterogeneity (CTH) using a 
parametric model. Capillary dysfunction was evaluated as flow-normalized CTH, the relative transit time 
heterogeneity: RTH = CTH/MTT. WMHs were calculated from FLAIR-MRI as: WMH volume / whole brain volume. 
Perfusion measurements were mapped onto a middle layer surface of each individual cortex and mapped to a 
reference surface where linear regression was conducted with WMHs, cortical thickness, age, and gender as 
independent variables. 

Results 

CTH and MTT were significantly correlated with WMHs in the cingulate cortex, while RTH exhibited widespread 
correlations extending to precuneus, cingulate, temporal, parietal and frontal cortices (figure). CBF exhibited 
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correlations in temporoparietal regions. 

 

Conclusion 

The widespread correlations between RTH and WMHs are consistent with the capillary dysfunction hypothesis of 
AD. High capillary transit time heterogeneity is hypothesized to limit the oxygen availability to the tissue. CBF 
correlations in temporoparietal regions may reflect compensatory regulation due to insufficient oxygen delivery at 
capillaries. 
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Aims 

Aging-related tau astrogliopathy (ARTAG) is a recently-defined term to describe pathological accumulation of 
abnormally phosphorylated tau protein in astrocytes. In the present study we aimed to evaluate the correlates of 
ARTAG types (subpial, subependymal, white and gray matter, and perivascular) in different anatomical regions 
(medial temporal and other lobes, subcortical, and brainstem). 

Method 

Systematical evaluation of ARTAG in 628 cases from the University of Pennsylvania School of Medicine CNDR 
Brain Bank and correlation with clinical, neuropathological, and genetic (APOE epsilon 4 allele, MAPT H1/H2 
haplotype) data. 

Results 

Amygdala is a hotspot for all ARTAG types. Age at death, male gender, and presence of primary tauopathy, such 
as corticobasal degeneration and progressive supranuclear palsy, showed significant association with the general 
presence of ARTAG. Regarding the different types of ARTAG, age at death, greater degree of brain atrophy and 
ventricular enlargement, basal atherosclerosis, and Alzheimer disease (AD)-related variables (CERAD score and 
Braak stage) showed significant associations with subpial, white matter, and perivascular ARTAG. AD-related 
variables were associated particularly with lobar white matter ARTAG. Gray matter type of ARTAG in primary 
tauopathies appeared in areas with and without neuronal tau pathology.  

Conclusion 

ARTAG types may have different etiologies based on their anatomical location. The distribution and morphology 
of certain ARTAG types overlaps with the astroglial tau pathology described in chronic traumatic encephalopathy 
and primary tauopathies suggesting common pathogenetic aspects. Gray matter ARTAG may represent early 
forms of primary tauopathies. Further studies are needed to translate our findings to clinically reliable biomarkers. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 193 

  

  

  

SYMPOSIUM 20 - CLINICAL AND PATHOLOGICAL ASPECTS OF AD, PD AND DLB 

 
ADPD7-0857 
BETA-SYNUCLEIN CHANGES IN POST-MORTEM CORTEX OF DEMENTIA WITH LEWY BODIES PATIENTS 
O. Anichtchik

1
, T. Evans

1
 

1
Plymouth University, Peninsula schools of medicine and dentistry, Plymouth, United Kingdom  

 
Aims 

Dementia with Lewy bodies (DLB) is the second most prevalent neurodegenerative dementia, pathologically 
characterised by accumulation of fibrillar aggregated alpha-synuclein in cortical areas and hippocampus. Despite 
infrequent presence of AD pathology (senile plaques and/or neurofibrillary tangles) contributing to the progression 
of memory impairment in DLB, alpha-synuclein aggregation in limbic areas is known to cause neuronal 
dysfunction.  

Beta-synuclein is a member of synuclein family that has been shown to control aggregation of alpha-synuclein in 
vivo and in vitro. We therefore speculated that beta-synuclein changes in the areas undergoing alpha-synuclein 
aggregation could be relevant for the pathological progression of DLB.  

Method 

Frontal (BA9), occipital (BA18-19) cortex and hippocampus from 10 control cases and 10 cases with DLB were 
obtained from Brains for Dementia Research consortium (UK). Immunohistochemical staining for full length and 
oligomeric α-synuclein, β-synuclein, autophagy-lysosomal markers (p62, Lamp2, Limp2) were performed on 
paraffin-embedded sections, and semi-quantitative Western blotting was done to examine changes in protein 
levels. 

Results 

Beta-synuclein levels are increased in the frontal cortex, and decreased in the occipital cortex of DLB patients. 
We have detected reverse correlation between levels of beta-synuclein and oligomeric alpha-synuclein in the 
frontal cortex of DLB patients, as well as signs of modulation of autophagy-lysosomal pathway. Beta-synuclein 
containing cells number is increased in the frontal cortex of DLB patients, where they are co-localise with p52 and 
Limp2 immunopositive neurons.   

Conclusion 

Beta-synuclein may control aggregation burden of alpha-synuclein by influencing protein degradation pathways, 
warranting further studies into physiological significance of this member of synuclein family. .   
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Aims 

Advances in neuroimaging, including increased detection sensitivity of MRI (higher field-strength, phased array 
coils) as well as the development of novel radionuclide tracers for Positron-Emission-Tomography (PET), facilitate 
the detection of brain changes associated with increased risk for Alzheimer's disease (AD) before manifestation of 
significant cognitive impairment. 

Method 

An elderly study-population with cognitive performance levels ranging from normal to mild cognitive impairment 
(MCI) received APOE-e4 genotyping, PET for inferring on AD-pathology as reflected by cerebral Amyloid-beta 
(Aβ) load (11-C PiB-PET), ultra-high field strength MRI at 7 Tesla (7T) for inferring on iron levels (Quantitative 
susceptibility mapping, QSM), functional changes (BOLD and T2prep fMRI), metabolic status (H1-magnetic 
resonance spectrosopic imaging, MRSI) and neurovascular integrity (arterial blood volume assessed by inflow-
based vascular space occupancy, iVASO-MRI). 

Results 

Our data demonstrate distinct metabolic and functional brain changes in populations at increased risk for AD, as 
observable by PET and MRI. These include a colocalization of iron, as inferred from QSM-MRI, with cortical Aβ 
that is associated with MCI and APOE-e4. Consistently, subjects with subtle decline and low performance in 
memory-tasks are characterized by changes in functional network dynamics (resting state T2-prep fMRI) and also 
mitochondrial capacity (H1-MRSI). Moreover, our findings suggest that iVASO-MRI may be capable of detecting 
vascular properties affecting the progression of AD-pathology in preclinical stages. 

Conclusion 

While secondary processes taking place downstream of primary AD-pathology due to Aβ-load are considered to 
significantly contribute to cognitive decline in AD, novel MRI technologies may provide the means to measure 
these changes and develop pathology-specific clinical endpoints. 
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Aims 

Visual hallucinations occur in 70-90% of dementia with Lewy bodies (DLB) patients and significantly affect patient 
and caregiver wellbeing. Despite the prevalence of hallucinations, little is known about the pathological changes 
that contribute to their occurrence. The present study aimed to investigate the lateral geniculate nucleus (LGN), 
pulvinar and superior colliculus, which play important roles in relaying and modulating visual input, using 
quantitative neuropathological methods. 

Method 

LGN, pulvinar and superior colliculus tissue was obtained from hallucinating DLB cases and compared against 
aged control and non-hallucinating Alzheimer’s disease (AD) groups. Neuronal number was determined by 
stereological protocol, and alpha-synuclein, tau and amyloid-beta burden by quantitative histopathological 
assessment, within the respective structures.  

Results 

DLB cases had significant Lewy body pathology in the pulvinar and superior colliculus but not the LGN. Neuronal 
loss was specifically found in the lateral pulvinar and intermediate layer of the superior colliculus in DLB. In 
contrast, neuronal loss was found in the LGN, lateral pulvinar and all layers of the superior colliculus in AD. 

Conclusion 

In DLB, neuronal loss was specifically found in regions implicated in visual attention and selection of visual 
targets. This was in contrast to AD, where changes were more widespread. These results may indicate that the 
specificity of neuropathological changes in the visual system may contribute to the manifestation of visual 
hallucinations in DLB.  
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Aims 

Alpha-synuclein is a major key player in Parkinson’s disease, however its physiological function still remains 
elusive. Using super-resolution microscopy this study aims to analyse the spatial distribution of alpha-synuclein 
within the pre-synaptic terminal upon neuronal stimulation.  

Conventional microscopy is limited by light diffraction and thereby a maximum resolution of 200 nm can be 
achieved. Super-resolution microscopy permits a resolution of around 10-20 nm and thus a detailed insight into a 
synapse with a size of 500 nm to 1 µm. 

Method 

To study synaptic localization we prepared synaptosomes, ‘pinched-off and resealed nerve endings’ from adult rat 
brain. Alpha-synuclein and specific synaptic proteins were stained and imaged by direct stochastic optical 
reconstruction microscopy (dSTORM).  

 
Results 

Interestingly, we observed a highly specific localization of alpha-synuclein at the active zone of the pre-synaptic 
terminal upon treatment of synaptosomes with KCl and Ca2+, whereas synaptobrevin positive vesicles were 
localized throughout the synaptosomes, even upon stimulation. Alpha-synuclein was never found across the 
whole population of synaptic vesicles, unlike synaptotagmin and synaptobrevin, even in the absence of KCl and 
Ca2+ stimulation.  
 

 

Conclusion 

This study shows for the first time that alpha-synuclein is not uniformly distributed within the pre-synaptic terminal. 
Thus, its colocalization with the active zone may emphasize its possible role in fusion and reuptake of synaptic 
vesicles.   

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 197 

  

 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 198 

  

  

  

SYMPOSIUM 21 - ALPHA-SYNUCLEIN DISEASE MECHANISMS 

 
ADPD7-1420 
CELL AUTONOMOUS AND NON-AUTONOMOUS G2019S LRRK2 DYSFUNCTION 
M. LaVoie

1
 

1
Brigham and Women's Hospital - Harvard Medical School, Ann Romney Center for Neurologic Diseases, Boston, 

USA  
 
Aims 

The pathogenic missense mutations in LRRK2 are believed to impart a gain-of-function at the level of LRRK2 
kinase activity, but the functional role of LRRK2 in the cell and specifically what cells are affected remain 
unclear.  Furthermore, the impact of disease-linked mutations is poorly understood.  The goal of our studies is to 
understand LRRK2 dysfunction in both neuronal and glial cells and their contribution to pathogenesis. 

Method 

Using WT and G2019S knockin mice, we conducted a multi-disciplinary investigation of cellular dysfunction in 
primary cultured neurons, and glial responses in acute brain slice preparations. Multiple LRRK2 kinase inhibitors 
were employed to examine the specific role of LRRK2 kinase activity in the phenotypes observed in the G2019S 
models. 

Results 

In neurons, endogenous expression of G2019 S LRRK2 was associated with reduced autophagic flux (previously 
reported in LRRK2 deficient cells), perturbations of lysosome morphology, and reduced lysosome acidification as 
well as an accumulation of detergent-insoluble alpha-synuclein.  These effects were reversed via pharmacologic 
inhibition of LRRK2 kinase activity. In acute brain slice preparations harvested from G2019S knockin mice we 
observed substantial alterations in microglial responses and cytokine secretion that were surprisingly similar to 
those effects seen in LRRK2 KO slices.  

Conclusion 

Our data suggest that the neuronal and glial contributions of LRRK2 mutation to disease may not reflect the 
expectations of increased LRRK2 function in all conditions.   
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Aims 

Accumulation of α-synuclein (αSyn) in the enteric nervous system (ENS) is hypothesised to represent a stage of 
prodromal Parkinson’s disease (PD).  It is currently unknown what triggers this but inflammation is thought to play 
a role.  To test this hypothesis we modified the systemic inflammatory milieu and investigated the effect on 
immune activation and enteric αSyn levels. 

Method 

Transgenic mice over-expressing human αSyn received per os the colitis inducing agent dextran sodium sulphate 
(DSS).  A subset of the mice also received a mIgG bound mIL-10 (mIgG-mIL-10).  Enteric αSyn burden, mRNA 
expression levels for a number of immune related genes and systemic cytokine levels were quantified. 

Results 

Leukocyte infiltration was enhanced in DSS treated mice relative to mice which received water only.  Intravenous 
administration of mIgG-mIL-10 resulted in significantly decreased leukocyte infiltration relative to vehicle treated 
mice.  Additionally, mIgG-mIL-10 treated mice displayed significant reductions in αSyn levels relative to 
controls.  Interestingly, significant correlation was observed between αSyn burden and mRNA expression levels 
of tumour necrosis factor α (TNFα) and nitric oxide synthase 2 (NOS2). 

Conclusion 

Consistent with our previous finding that lack of CX3CR1-signalling in macrophages exacerbated local 
inflammation and enteric aSyn pathology, macrophage activity modulating systemic IL-10 mitigated some of the 
effects of inflammation on αSyn accumulation. Together this indicates that altering the inflammatory milieu in the 
colon can modulate the extent of enteric aSyn accumulation. The relevance of this finding in PD needs to be 
further explored. 
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Aims 

The synaptic pathology in dementia with Lewy Bodies (DLB) plays a major role in the disease pathogenesis. We 
aim to study single synapses using Array Tomography (AT) and investigate the impact of phosphorylated alpha-
synuclein (p-syn) deposition on synaptic density and morphology. 

Method 

Postmortem human brain tissue from the cingulate cortex of 5 DLB, 5 control and 5 AD cases was processed for 
AT. At least 30 consecutive 70nm thick sections were produced from two different subregions of each case. 
Ribbons were stained with primary antibodies against synaptophysin (presynaptic), PSD95 (postsynaptic) and p-
syn, and visualized by secondary fluorescent antibodies. 3 different image stacks were obtained from each ribbon 
and were processed and analysed with a semi-automatic in-house algorithm. 

Results 

More than a million synaptophysin or PSD95 objects were detected and quantified. The density of synapses with 
both synaptophysin and PSD95 markers was reduced in AD when compared with controls, being DLB an 
intermediate state. In DLB, P-alpha-synuclein was found in 2.43% of presynaptic and 1.77% postsynaptic 
terminals, representing the 19.18% and 8.8% of the total p-syn detected, respectively. The size of the synapses 
that contained p-syn was increased compared with those without p-syn. 

Conclusion 

The synaptic loss in DLB is less pronounced than in AD. The deposition of P-alpha-synuclein at the synapse may 
be a major cause of synaptic dysfunction and cognitive impairment in DLB. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 201 

  

  

  

SYMPOSIUM 21 - ALPHA-SYNUCLEIN DISEASE MECHANISMS 

 
ADPD7-0304 
P53 UPREGULATES Α-SYNUCLEIN: A MECHANISM THAT COULD CONTRIBUTE TO ACCUMULATION OF 
TOXIC AGGREGATED SYNUCLEIN IN PARKINSON’S DISEASE (PD) 
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1
, F. Checler

1
, C. Alves da Costa

1
 

1
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Aims 

The proapoptotic and transcription factor p53 is an actor of many physiological and pathological processes. In 
PD-affected brain p53 is up-regulated. It regulates and/or is regulated by PD-linked proteins (DJ-1, Parkin…). We 
showed that α-synuclein counteracts p53 apoptotic phenotype by down-regulating its transcriptional activity. 
Presently we ask whether p53 could control α-syn levels as part of a feedback mechanism. We investigate the 
p53-dependent control of α-syn in a pathophysiological context. 

Method 

We modulate the level and activity of p53 with pharmacological or physical agents, or by transfection of 
neuroblastoma cells with p53 cDNA or its transcriptional inactive mutants. We use cellular and mouse models 
invalidated or not for p53. α-synuclein protein and mRNA levels are evaluated by Western-blot and Q-PCR. 
Promoter activity is analysed by reporter gene assay and p53 interaction with α-synuclein DNA is characterised 
by mutagenesis, gel shift and ChIP experiments. 

Results 

Up regulation of p53 increases α-synuclein promoter activity and expression while inactive mutants and deletion 
of p53 in cells or knockout mice down regulate α-synuclein transcription. Gel shift and ChIP experiments show 
that p53 interacts directly via a p53 binding site on α-synuclein promoter and deletion of this p53 responsive 
element abrogates p53 mediated regulation of α-synuclein. 

Conclusion 

Our discovery that α-synuclein is a p53 target unravels a mechanism that enhances the accumulation of toxic 
aggregated α-synuclein in PD. This regulation could by central to PD-related cell death. 
 
 
References:  
 
Duplan E. et al., Mol Neurodegener. 2016 Feb 2;11:13. 
Alves Da Costa C. et al., J Biol Chem. 2002 Dec 27;277(52):50980-4. 
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ADPD7-1229 
INVESTIGATING THE EFFECTS OF MULTIPLE PATHOLOGICAL LESIONS ON MOTOR DYSFUNCTION 
L. Walker
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Aims 

In addition to inclusions of alpha-synuclein, dementia with Lewy bodies (DLB) and Parkinson’s disease dementia 
(PDD) exhibit co-pathologies more frequently associated with Alzheimer’s disease (i.e. hyperphosphorylated tau 
and beta-amyloid plaques). Deficits in motor control as a result of degeneration of the nigro-striatal pathway and 
motor circuitry are common to both disorders with the pathological correlate yet to be identified. This study 
investigated a putative association between individual and combined pathologies on extrapyramidal motor 
features associated with DLB and PDD.  

Method 

The study consisted of 44 fixed post-mortem brains, (23 DLB and 21 PDD). Hyperphosphorylated tau, beta-

amyloid and alpha-synuclein burden was quantified in substantia nigra, striatum, external globus pallidus and 
thalamus. Burden of all three individual pathology scores (IPS) were summated to produce a combined pathology 
score (CPS) for each region. End stage motor dysfunction was measured by part III of the Unified Parkinson’s 
Disease Rating Scale (UPDRS III). 

Results 

In DLB an IPS of beta-amyloid and a CPS of beta-amyloid and alpha-synuclein correlated with UPDRS III in the 
striatum and thalamus. 

Conclusion 

Both individual and combined pathology scores associated with UPDRS III, which may suggest dysfunction of 
components of the nigro-striatal pathway and associated brain regions have detrimental effects on downstream 
motor circuitry. Correlation with motor impairment in the striatum may implicate beta-amyloid in the degeneration 
of dopaminergic neurones in DLB, which synapse there from the substantia nigra. Future studies are required to 
elucidate patho-mechanisms responsible for the combined effect multiple pathological lesions may exert on 
neurodegeneration in DLB and PDD. 
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ADPD7-0459 
CROSS-TALK BETWEEN AMYLOIDOGENIC PROTEINS IN TYPE-2 DIABETES AND PARKINSON’S 
DISEASE 
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Aims 

Both in type-2 diabetes (T2D) and Parkinson’s disease (PD), polypeptide assembly into amyloid fibers plays 
central roles: in PD, asynulcein (aS) forms amyloids and in T2D, amylin (IAPP) forms amyloids. Using a 
combination of biophysical methods in vitro we have investigated if aS, IAPP and unprocessed IAPP, pro-IAPP, 
polypeptides can cross-react. 

Method 

The  aggregation of the individual proteins and their mixtures were followed by  thioflavin-t fluorescence  and the 
aggregated species were further studied by atomic force microscopy. 

Results 

When comparing individual proteins we found that IAPP forms amyloids within minutes, aS takes many hours to 
assemble into amyloids and pro-IAPP aggregates even slower at the employed conditions. Most importantly, we 
discovered that pre-formed amyloids of pro-IAPP inhibit, whereas IAPP amyloids promote aS amyloid formation. 
Amyloids of aS promote pro-IAPP amyloid formation whereas they inhibit IAPP amyloid formation. In contrast, 
mixing of IAPP and aS monomers results in co-aggregation that is faster than either protein alone; moreover, pro-
IAPP can incorporate aS monomers into its amyloid fibers. 

Conclusion 

From this intricate network of cross-reactivity, it is clear that the presence of IAPP can accelerate aS amyloid 
formation. This interaction may explain why T2D patients are susceptible to developing PD. 
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ALPHA-SYNUCLEIN DEGRADATION IN MULTIPLE SYSTEM ATROPHY 
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Aims 

We and others have shown that the production of a-syn mRNA does not increase in multiple system atrophy 
(MSA) implicating instead dysfunctional clearance or proteolysis of a-syn. In this study we will focus on three 
enzyme proteases, Calpain-1 (CAPN-1), cathepsin D (CTSD) and kallikrein 6 (KLK6) which are expressed in both 
neurons and oligodendrocytes and have been shown to be capable of proteolysis of a-syn both in vivo and in 
vitro. 

 

Method 

Control and MSA cases were selected from the Queen Square Brain Bank Frozen tissue was isolated from the 
posterior frontal cortex, caudate nucleus, putamen, occipital cortex, pontine base and cerebellar white matter. 
Tissue was homogenised and analysed by NanoString (NS) nCounter technology for KLK6 and CTSD and 
activity array or western immunoblotting (WB) for CTSD, KLK6 or CAPN1. Analysis was performed using nSolver 
software, Image J gel analysis and ANOVA with Bonferroni post hoc test.  

 

Results 

KLK6 mRNA levels were significantly increased (p<0.001) in MSA while CTSD was not significantly changed. 
Activity array data has shown significant increase in the activity of all three enzymes and WB results indicate that 
CAPN1 expression is significantly increased in selected MSA brain regions.   

 

Conclusion 

We have shown significant upregulation of CTSD, KLK6 and CAPN1, particularly in regions of brain affected in 
MSA in which may be a response to α-syn accumulation. Further research is needed to establish why these 
enzymes are ineffective in preventing the accumulation of α-syn in MSA, and to clarify their contribution in this 
disease. 
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ADPD7-0031 
INVOLVEMENT OF 14-3-3 IN TUBULIN INSTABILITY AND IMPAIRED AXON DEVELOPMENT MEDIATED BY 
TAU 
Y.H. Suh
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14-3-3 proteins are ubiquitous eukaryotic adapter proteins involved in the regulation of cell cycle control, signal 
transduction, proteins trafficking, and apoptosis. They mediate their physiologic effects by binding to other 
proteins,  acting as chaperones. 14-3-3 proteins have been implicated in a variety of human diseases including 
neurodegenerative diseases. 14-3-3 proteins have recently been reported to be abundant in the neurofibrillary 
tangles (NFTs) observed inside  the neurons of brains affected by Alzheimer’s disease (AD). 

These NFTs are mainly constituted of phosphorylated Tau protein, a microtubule-associated protein known to 
bind 14-3-3. Despite this indication of 14-3-3 protein involvement in the AD pathogenesis, the role of 14-3-3 
proteins in the Tauopathy remains to be clarified. In the present study we elucidated the role of 14-3-3 proteins in 
the molecular pathways leading to Tauopathies. Here, we need NMR, X-ray crystallography and FRET methods 
to analyze the 14-3-3/tau interaction. Overexpression of the 14-3-3σ isoform resulted in a disruption of the tubulin 
cytoskeleton and prevented neuritic outgrowth in neurons. NMR studies validated the phosphorylated residues 
pSer214 and pSer324 in Tau as the 2 primary sites for 14-3-3 binding, with the crystal structure of 14-3-3σ in 
complex with Tau-pSer214 and Tau-pSer324 revealing the molecular details of the interaction. In conclusion, 
These results show that 14-3-3б binds to Tau Ser 214 and Ser 324, this interaction facilitates the dissociation of 
Tau from microtubules, leading to tubulin instability and blocking axon development. These data suggest a 
rationale for a possible pharmacologic intervention of the Tau/14-3-3 interaction. 
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ADPD7-0058 
AN ALZHEIMER’S MODEL FOR DETERMINING FACTORS NECESSARY TO DRIVE THE CONVERSION OF 
TAU 
P. Wong
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In this talk, the role of the neuritic plaque in the pathological conversion of the wild type tau using a new mouse 
model of Alzheimer’s Disease (AD) will be addressed.  In a mouse model of β-amyloidosis, hyperphosphorylation 
of tau can be readily observed within dystrophic neurites that surround the extracellular deposition of β-amyloid; 
however, even in aged animals, we failed to observe the conversion of endogenous tau. This led us to the idea 
that in addition to the neuritic plaque, other risk factors would be required for the pathological conversion of tau, a 
key step leading to neuron loss and cognitive deficits in AD. We envision that a risk factor required to promote tau 
conversion could be a tau fragment that serves as a “seed” to prime the template-dependent conversion of 
endogenous tau.  As expected, simply expressing a fragment containing the tau repeat domains in neurons of 
mice was not sufficient to convert the mouse tau. Mice expressing this tau fragment when crossbred to a mouse 
model of β-amyloidosis, however, revealed that such repeat domain of tau was able to “seed” the conversion of 
tau only in the presence of the neuritic plaque. Moreover, this aggregated mouse tau could then spread from the 
cortex and hippocampus all the way to the brain stem. Our findings establish that in addition to the neuritic 
plaque, other determinants are required to drive the conversion of tau and suggest the value of identifying risk 
factors governing the neuritic plaque-dependent conversion of tau in AD. 
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ADPD7-0014 
IDENTIFICATION AND CHARACTERIZATION OF ABETA PATHOLOGY-DEPENDENT TAU-BINDING 
PROTEINS 
T. Saido
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No existing mouse models of AD reconstitute all the neuropathologies in a relevant manner. We found that 
approximately 60% of the phenotypes of APP-overexpressing mice are artifacts (Higuchi et al., FASEB J, 2012; 
Saito et al., Nat Naurosci, 2014). This is why we generated single App knock-in models. We consider the 
experimental AD research as a “Biology of Time” because we must reconstitute the 25 year-long processes in a 
etiologically relevant manner within the life span of mice, i.e. 3 years at the most. Why does it take 
approximately 10 years for Aβamyloidosis to induce tauopathy? We hypothesize the presence of protecting 

mechanism(s). This would explain the chronic nature of AD. We also predict the presence of exacerbating 
mechanism(s) as well. For this purpose, we have performed unique tau interactiome and detected 20 Aβ 
pathology-dependent tau-binding proteins (see Figure). Aβ is amyloidogenic by itself, but tau is not quite: 

aggregation of tau requires days even in the presence of heparin, a tau aggregation promoting factor. This 
indicates the presence of substances that function as a glue for tau to oligomerize in vivo. In order to categorize 
the tau-binding proteins into exacerbating and protecting factors, we have introduced or knocked out the 
corresponding genes using single App knock-in mice, in which the entire murine tau (Mapt) gene is 
humanized. This will allow generation of AD models that reconstitute Aβ amyloidosis, tauopathy and 

neurodegeneration and will make it possible to search for novel druggable targets for prevention and treatment of 
AD. 
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ADPD7-1242 
ALZHEIMER’S DISEASE ASSOCIATED TAU PATHOLOGY INDUCES CELLULAR SENESCENCE IN BRAIN 
M. Orr
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1
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Aims 

During Alzheimer’s disease (AD) pathogenesis, neurons accumulate hyperphosphorylated tau, soluble tau 
oligomers and large insoluble neurofibrillary tangles (NFTs). NFTs are the closest histopathological correlate with 
neuron loss and cognitive decline in AD. However, because NFT-containing neurons do not die, their role in 
neurodegeneration remains unclear. We suggest that NFTs may evoke toxicity through secondary, non-cell 
autonomous mechanisms. Specifically, we are testing whether NFT-containing cells develop a cellular 
senescence phenotype whereby they become apoptosis resistant and simultaneously secrete toxic soluble 
factors that drives degeneration of surrounding tissue. 

Method 

We utilize rTg(tauP301L) transgenic mice that develop age associated tau misprocessing, NFT accumulation, 
neurodegeneration and cognitive decline. To control for tau overexpression effects, we compare them to mice 
that overexpress wild type human tau at the same level, rTg(tauwt). We examine rTg(tauP301L) and rTg(tauwt) 
brains for hallmark markers of senescence including tumor suppressor p16

INK4a
 (p16), senescence-associated 

beta-galactosidase and inflammatory cytokines. 

Results 

Transgenic mice with NFTs significantly upregulate markers of senescence in the brain. Only mice with NFTs, but 
not age-matched controls with high levels of soluble tau, express senescence-associated factors. Further, 
senescence markers co-localize with NFT-containing neurons. 

Conclusion 

Our study provides evidence for cellular senescence activation in NFT-containing neurons during tau-associated 
pathogenesis. This cell stress pathway may contribute to the chronic neurodegeneration hallmark of AD, and 
provide a mechanism of NFT-associated toxicity. Ongoing studies are focused on molecular mediators of cellular 
senescence in the brain, and the mechanistic interplay among cellular senescence, tau pathology, 
neurodegeneration and cognitive decline. 
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SPINAL CHORD INJURY INDUCES TAU PATHOLOGY IN THE BRAIN 
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Aims 

Tau is an axonal microtubule-associated protein that helps microtubule stability. Tau pathology is present in 
various neurodegenerative diseases called tauopathies, which include Alzheimer's disease (AD) and traumatic 
brain injury (TBI). More specifically, in tauopathies, tau becomes hyperphosphorylated and forms aggregates in 
neurons. Patients having spinal cord injuries (SCI) have been found to develop long-term cognitive deficits, like 
patients with TBI. However, no studies have examined the effects of SCI on tau pathology in the brain, despite 
the presence of tau in cerebrospinal fluid among affected individuals. 

Method 

We hypothesized that SCI may induce tau pathology in both the spinal cord and brain, causing cognitive 
problems. Our primary objectives consisted of evaluating the effects of SCI on tau pathology, understanding tau's 
mechanisms of hyperphosphorylation following SCI, and examining the consequences of SCI on tau function. 
Transgenic hTau mice were used. These mice contain all six human tau isoforms, have no mouse tau, and 
develop tau pathology. SCI was induced by a hemi-lesion of the spinal cord. Tau hyperphosphorylation was 
examined by Western blot analyses. 

Results 

The results showed tau hyperphosphorylation at several epitopes in SCI mice, as compared to the sham and 
control groups, in various brain areas, such as the right and left motor cortex, but also at the site of injury and in 
the hippocampus. 

Conclusion 

This study is the first to show tau hyperphosphorylation following SCI. It also emphasizes the importance to 
investigate tau pathology following SCI, in order to help lessen/prevent any cognitive decline post SCI. 
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ADPD7-0232 
TAU MODULATES BDNF EXPRESSION AND MEDIATES AΒ-INDUCED BDNF DOWN-REGULATION IN 
ANIMAL AND CELLULAR MODELS OF ALZHEIMER’S DISEASE 
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Aims 

The precise toxic mechanism by which tau induces neurodegeneration is unclear. Our previous work showed that 
brain-derived neurotrophic factor (BDNF), a protein required for neuronal survival and function, is lost in brain 
tissue from AD and non-AD tauopathies. Thus, we hypothesized that pathological tau downregulates BDNF. 

  

Method 

We quantified BDNF mRNA from cortex of human tau-expressing transgenic mice (8c-het, hTau mice), and from 
wild-type human tau (hTau40)-transfected human neuroblastoma (SH-SY5Y) cells, using real-time qRT-PCR. We 
quantified BDNF mRNA from Aβ overexpressing (APP23) mice and APP23xTauKO mice to determine if tau 
mediates amyloid-β induced BDNF downregulation. 

Results 

BDNF mRNA is significantly reduced in both 8c-het and hTau mice compared to non-transgenic control mice. 8c-
het mice exhibit increased tau phosphorylation but do not develop neurofibrillary tangles (NFTs), while hTau mice 
do exhibit NFTs, yet both significantly downregulate BDNF.  BDNF and BDNF transcript IV are also significantly 
reduced in hTau40-transfected SH-SY5Y cells compared to controls. Lastly, Aβ-overexpressing APP23 mice 
exhibit significantly reduced BDNF expression. However, when crossed with Tau knockout (KO) mice, the 
resulting APP23xTauKO animals have cortical BDNF expression intermediate between APP23 and wild-type 
animals and not statistically different from wild-type animals. 

Conclusion 

Excess wild-type tau can downregulate BDNF, and neither a mutation in tau nor NFTs are required for toxicity as 
measured by BDNF expression. Furthermore, the partial rescue of BDNF levels by tau knockout suggests that tau 
contributes to Aβ-induced BDNF downregulation. Thus, loss of BDNF may mediate tau neurotoxicity, which has 
profound implications for therapeutic intervention in AD and tauopathies. 
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ADPD7-0922 
TAU PROTEIN IS ESSENTIAL FOR STRESS-DRIVEN DEPRESSIVE PATHOLOGY AND COGNITIVE 
DEFICITS 
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Aims 

Synaptic malfunction is a key pathomechanism in both depressive and Alzheimer´s disease (AD) pathologies with 
chronic stress and stress hormones, glucocorticoids (GC), being a risk factor for both disorders. Accumulating 
evidence suggests the continuum between depression, impaired cognition and AD raising stress, a well-known 
sculptor of brain plasticity, as potential connecting factor. As Tau protein and its hyperphosphorylation have been 
implicated in neuronal/synaptic malfunction in AD brain, we hereby assessed whether Tau plays a critical role in 
stress-driven depressive pathology and associated cognitive decline.  

Method 

For that purpose, we exposed Tau knock-out (Tau-KO) mice and their wild-type (WT) littermates in chronic 
unpredictable stress followed by behavioral, neurostructural, electrophysiological, molecular and MRI analysis. 

Results 

Our recent findings demonstrate, for the first time, that stress- and GC-driven neuronal deficits in wild-type mice 
are accompanied by synaptic missorting of Tau and enhanced Fyn/GluN2B-driven synaptic signaling assessed by 
both molecular (WB) and ultrastructural (TEM) analysis. In contrast, mice lacking Tau (Tau-KO) Tau-KO mice are 
resilient to chronic stress exhibiting no depressive-like behavior and cognitive impairments while, in contrary to 
WT, stressed Tau-KO also did not display neuronal/synaptic atrophy, reduction in LTP synaptic plasticity and 
MRI-based neuronal activity.  

Conclusion 

These findings identify Tau as an essential mediator in the orchestration of cellular cascades underlying dendritic 
and synaptic atrophy in stress-evoked depressive pathology and associated cognitive deficits adding to our 
molecular understanding of how stress precipitates brain pathology. 
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TAU CHEMISTRY IS DISTINCT FOR ALZHEIMER’S DISEASE AND OTHER TAUOPATHIES 
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Aims 

Immunotherapy approaches targeting tau hold promise for arresting tauopathies. However, the exact chemical 
nature of pathological tau has not been thoroughly defined. Our objective is to define the chemical nature of 
pathological tau in human diseased tissue and understand the differences of post-translationally modified tau in 
health and disease 

Method 

We developed a novel platform that provides unprecedented accuracy for the molecular characterization of 
proteins and defines the chemistry of tau in the context of human pathology. This platform features a novel 
combination of mass spectrometric workflows and computational analysis of the acquired data. The application of 
the platform to tau (named FLEXITau) enabled the comprehensive, unbiased, robust and highly sensitive 
identification and quantification of post-translational modifications (PTMs) of tau in in the context of 4 different 
tauopathies.  

Results 

125+ well-characterized brain tissue specimens from patients with dementia associated with various tauopathies 
including Alzheimer’s Disease (AD), Progressive Supranuclear Palsy, Corticobasal Dementia and Pick’s Disease 
as well as age-matched controls were analyzed using FLEXITau. The study discovered and quantified 74 post-
translational modifications on Tau, over 60% of which have not previously been described as occurring in vivo on 
human Tau. 

Conclusion 

The results of this study clearly demonstrate distinct profiles of PTMs on Tau for each of these diseases relative 
to Tau in the control group. FLEXITau enables the identification of modifications distinct to each disease that will 
be useful for patient stratification and enables the identification of therapeutic epitopes that should be targeted in 
each disease. 
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AGE-RELATED INTRANEURONAL CALCIUM DYSREGULATION AND NEURONAL VULNERABILITY IN 
ALZHEIMER’S DISEASE 
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The reasons for selective vulnerability of distinct neuronal populations in neurodegenerative disorders are poorly 
understood. We have used basal forebrain cholinergic neurons (BFCN), which are selectively vulnerable in a 
number of neurodegenerative disorders associated with aging, including Alzheimer’s disease (AD), to investigate 
the basis of their early and selective vulnerability in AD. We have shown that the majority of BFCN in the human 
and non-human primate, but not in the rodent, contain the calcium binding protein calbindin-D28K (CB). 
Significantly, a large proportion of BFCN lose their CB in the course of normal aging and BFCN which degenerate 
in AD are those that lack CB. Tangles are rarely seen in CB-positive BFCN in aging/AD and these contain 
primarily phosphorylated tau epitopes that appear very early in the process of tangle formation, indicative of 
retardation of this process. The calcium-activated protease mu-calpain is significantly increased in BF 
homogenates in aging/AD. Calpain can cleave p35, to produce p25, the activator of the kinase CDK5, known to 
result in abnormal phosphorylation of tau. We found increased levels of p25 in aging/AD basal forebrain. In 
addition, other calcium sensitive proteins, such as CaMKI display age/AD-related loss in the basal forebrain. In 
conclusion, age-related loss of the calcium buffer CB and alterations in calcium-sensitive proteins are permissive 
of tangle-formation and degeneration in the BFCN. These findings, combined with evidence of changes in 
calcium-sensitive proteins in other vulnerable structures, suggest that age-related calcium dysregulation may be a 
common mechanism underlying selective neuronal vulnerability. 
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While there are many pathologic features that characterize AD, it is the loss of synaptic structure and function that 
is thought to best correlate with memory impairment.  Our recent studies have focused on early cellular 
mechanisms that would directly impinge upon synaptic plasticity and memory encoding.  In particular, 
dysregulated calcium release from intracellular stores is one of the earliest signaling defects that contributes to 
synaptic dysfunction as well as amyloid and tau histopathology. Here we investigate the role of the ryanodine 
receptor (RyR) (an ER-localized calcium channel) in mediating early synaptic signaling deficits, defective synaptic 
structure, and  altered protein  handling in mouse models of AD and in human neurons derived from AD 
patients.           

Using whole cell patch recordings, field potential recordings, and 2-photon calcium imaging in the hippocampus of 
3xTg-AD mice and NonTg controls, we examined how calcium signaling differs during the encoding of synaptic 
plasticity and during expression of short-term forms of plasticity at the CA3-CA1 Schaffer collateral synapse.   We 
focused on post-tetanic potentiation (PTP), a form of calcium -dependent short term plasticity which is important 
for synaptic tagging and increasing synaptic strength, and reflects an increase in neurotransmitter vesicle release 
probability. At the single cell level, PTP is significantly reduced in 3xTg-AD mice compared to controls (3.5 + 2.9% 
below baseline vs. 14.2 + 4.9% over baseline, respectively).  Field potential recordings generated similar patterns 
with >40% decrease in AD mice.  However, the concurrent synaptically-evoked calcium signals were significantly 
greater in AD mice during PTP, and during the tetanus as well.  Our previous studies have demonstrated this 
excess calcium is released from the RyR, and is driving the blunted plasticity responses.  In the human neurons, 
we also observe significantly increased RyR-evoked calcium responses from AD patients relative to their age-
matched controls, and thus may similarly contribute to deficits in memory encoding and stability.  

A novel therapeutic approach to preserve normal calcium
 +

 and synaptic plasticity responses is to target the RyR 
with negative allosteric modulators (RyR-NAMs).  To this end, we have developed and tested a series of RyR-
NAMs using calcium imaging, biochemical, and neurophysiological approaches in animal and cell models. We 
found that normalizing RyR function restores normal calcium signaling, preserves synaptic plasticity, and reduces 
histopathology in AD models. RyR-stabilizing compounds may have broad therapeutic applications, ranging from 
protein aggregation disorders to network disruption of memory circuits. 
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Calcium stores in animal models of Alzheimer’s disease 

Menahem Segal, Eduard Korkotian and Etay Aloni  

Department of Neurobiology, the Weizmann Institute, Israel 

  

Extensive research in the past two decades has focused on amyloid plaques in Alzheimer’s disease (AD) 
patients, suggesting that their removal will stop/slow the disease process. Despite increasing past and present 
evidence, these studies neglected to address the possible involvement of calcium handling machineries in the 
initial causes of functional and structural deterioration in neurons, associated with AD. Recently, a trend to 
recognize the importance of calcium stores and their ryanodine receptors in deterioration of brain functions in AD 
patients is emerging. Along this trend, a role of presenilin, one of the proteins that are mutated in familial AD, in 
store operated calcium (SOC) entry channel has been described. Likewise, a large scale human study has 
detected changes in calcium handling proteins in AD patients.  

We will provide evidence for the role of ryanodine receptors associated with calcium stores in plasticity, studied in 
hippocampal slices of 3XTg mice model of AD. We have examined the role of presenilin in regulation of ryanodine 
receptors in both dendrites and spines of cultured hippocampal neurons, using electrophysiological and imaging 
methodologies. These studies are expected to contribute to the understanding the role of calcium stores in the 
initial phases of neuronal dysfunctions associated with AD.   
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Objective: The main objective of this study is to evaluate the role of calcium signaling in synaptic loss in 
AD.  Mushroom dendritic spine structures are essential for memory storage and the loss of mushroom spines 
may explain memory defects in aging and AD.   

Methods: In our experiments we used primary hippocampal neuronal cultures from presenilin 1 (PS1) M146V 
knockin (PS1KI) and APPKI  models of FAD.    

Results: In the course of previous studies we discovered an existence of spine maintenance pathway that is 
mediated by STIM2-gated neuronal store-operated Ca2+  entry (nSOC) in postsynaptic spines  (Sun et al, 
2014).  We further demonstrated that synaptic nSOC is controlled by stromal interaction molecule 2 (STIM2) and 
that STIM2-nSOC-CaMKII pathway is compromised in PS1KI and APPKI  neurons, in aging neurons and in 
sporadic AD brains due to downregulation of STIM2 protein (Sun at al, 2014; Zhang at al, 2015; Popugaeva at al, 
2015).  We now demonstrate that STIM2-regulated nSOC channel complex in dendritic mushroom spines is a 
new therapeutic target for treatment of memory loss in aging and AD and that small molecule activators of nSOC 
are potential candidate molecules for therapeutic intervention in brain aging and AD. 

Conclusions.  Our results suggested that STIM2-nSOC pathway is a potentially important AD therapeutic target, 
and that activators  and positive modulators of this pathway may have a utility for treatment of synaptic loss and 
memory decline in aging and AD. 
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There is considerable evidence indicating that Alzheimer’s disease (AD) may originate in either the basal 
forebrain or entorhinal cortex. One possible explanation for these competing findings is that the early emergence 
of pathology in basal forebrain and entorhinal cortex occurs in parallel. A second unexplored possibility points to 
pathological spread from one structure to the other. To explore whether decreases in basal forebrain and 
entorhinal cortex grey matter volume are interdependent and sequential, we used longitudinal structural MRI data 
from a large cohort of age-matched older adults, ranging from cognitively normal to AD, provided by the 
Alzheimer's Disease Neuroimaging Initiative. Regression-based modelling revealed that basal forebrain volume 
predicts longitudinal entorhinal degeneration. Competing models of parallel degeneration or entorhinal origin 
received negligible support. To test whether this predictive relationship is driven by an underlying pathology, we 
integrated our volumetric measures, in the same individuals, with an amyloid biomarker sensitive to pre-
symptomatic AD pathology. This strategy enabled a second critical test: If pathology arises in basal forebrain 
before entorhinal cortex, then degeneration in these structures may dissociate at pre-symptomatic stages of AD. 
Comparison between two cognitively normal adult subgroups, delineated according to the amyloid biomarker, 
revealed abnormal degeneration in basal forebrain, but not entorhinal cortex, among those with abnormal amyloid 
levels. Degeneration in both structures was observed only among mildly amnestic individuals with abnormal 
amyloid. We provide evidence that basal forebrain pathology precedes and predicts both entorhinal pathology 
and memory impairment, challenging the widely held belief that AD has a cortical origin.  
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Long-term cholinergic dysfunction correlates with increased pathology in Alzheimer’s disease and the use of 
anticholinergic drugs has been linked to increased risk of dementia. However, the molecular mechanisms 
involved in the regulation of neuronal resilience by cholinergic signalling are unknown. We used whole-genome 
RNA sequencing of hippocampal transcripts in genetically-modified mice modelling cholinergic abnormalities and 
uncovered critical changes in RNA metabolism that contribute to increased hippocampal vulnerability and 
cognitive failure. Key biochemical pathways related to Alzheimer’s disease are affected by cholinergic 
failure. BACE1 for instance, shows abnormal splicing caused by decreased expression of the splicing regulator 
hnRNPA2/B1 due to defective M1 muscarinic signalling. This is accompanied by age-related increases in APP 
processing and accumulation of soluble mouse amyloid beta peptides. Moreover, changes in RNA metabolism 
led to increased GSK3 activation, tau hyper-phosphorylation, caspase-3 activation, decreased synaptic markers, 
increased neuronal death and deteriorating cognition. Pharmacological inhibition of GSK3 hyperactivation 
reversed deficits in synaptic markers and tau hyperphosphorylation induced by cholinergic dysfunction, indicating 
a key role for GSK3 in some of these pathological changes. In addition mice with abnormal forebrain cholinergic 
signalling presented executive dysfunction and paired-associates learning deficits when assessed by new 
touchscreen tasks. These results illuminate critical roles of cholinergic signalling in cognition and suggest 
that changes in RNA processing caused by cholinergic loss can facilitate Alzheimer’s-like pathology in 
mice, providing a mechanism by which decreased cholinergic tone may increase risk of dementia.  
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Activation of the M1 muscarinic receptor (M1R) is beneficial against some of the hallmarks of Alzheimer’s disease 
(AD). Another unique drug target is the sigma-1 receptor (S1R), an ER molecular chaperone that plays a 
fundamental role in cognition, mitochondrial functioning and in protein conformation diseases. A synchronized 
activation of both receptors may have even broader therapeutic benefits. This was achieved with AF710B, a novel 
M1 allosteric muscarinic and S1R agonist, that at unmatched low doses attenuated cognitive deficits and 
decreased major AD-like hallmarks [Fisher et al, Neurodegener Dis. 2016]. Thus AF710B (1-30 microg/kg, po) 
was a potent and safe cognitive enhancer in rats treated with the M1R antagonist trihexyphenidyl. These effects 
of AF710B involve S1R activation. In female 3xTg-AD mice AF710B (10 microg/kg, ip/daily/2 months) mitigated 
cognitive deficits, and decreased BACE1 levels, GSK3beta and p25/CDK5 activity, neuroinflammation, soluble 
and insoluble Abeta40, Abeta42, plaques and tau pathology.  In agreement with its anti-amnesic properties, 
AF710B (30 nM) rescued mushroom synapse loss in PS1-KI and APP-KI neuronal cultures. In microglia cells 
(N9) transfected with hPS1 or hPS1-M146L, AF710B (1nM) significantly enhanced Abeta42 uptake, decreased 
reactive oxidative species and shifted microglia from pro-inflammatory to anti-inflammatory phenotypes. AF710B, 
via synchronized activation of M1R and S1R, combined with ER translocation of S1R to the plasma membrane, 
may induce  M1R-S1R heteromerization with unique pharmacological profiles vs. each receptor alone. AF710B is 
a novel comprehensive therapeutic agent against cognitive deficits, synaptic loss, amyloid and tau pathologies, 
neuroinflammation, and neurodegeneration in AD and perhaps additional related protein aggregation diseases.  
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Aims 

Small molecules designed to target multiple receptors constitute an innovative pharmacological approach to treat 
disorders such as Alzheimer’s disease (AD). AF710B is a novel concomitant M1 allosteric muscarinic and sigma-
1 receptor agonist, which at unmatched low doses attenuated cognitive deficits and decreased major AD-like 
hallmarks in 3xTg-AD mice [1]. We now report on the disease-modifying properties of AF710B in McGill-R-Thy1-
APP transgenic (tg) rats. 

Method 

12-month-old tg versus wild-type rats were treated daily with AF710B (10µg/kg) or vehicle (PBS) per os, for 4.5 
months. Treatment was interrupted 5 weeks before behavioral testing (Novel Object Recognition, Morris Water 
Maze). Histological and biochemical analyses were performed on post-mortem brains. 

Results 

The severe cognitive deficits associated with the human AD-like amyloid-beta neuropathology in tg rats were 
completely reversed following long-term chronic treatment with AF710B. Importantly, this effect was maintained 
following a 5-week interruption in the treatment, suggesting true disease-modifying properties. AF710B reduced 
the levels of soluble and insoluble cortical amyloid-beta 42 and the amount of mature plaques in the hippocampus 
but increased CSF amyloid-beta 42 in tg rats. AF710B showed anti-inflammatory properties, through a decrease 
in hippocampal Iba1 levels (Western blot) and a decrease in microglia recruitment towards amyloid-beta 
burdened neurons in CA1. Finally, AF710B increased synaptophysin mRNA expression levels in cortex, 
suggesting synaptogenic activity. 

Conclusion 

With M1/sigma-1 activity as well as putative disease-modifying properties at very low dose, AF710B is a 
promising novel therapeutic agent for the treatment of AD. 

[1] Fisher et al, 2016 Neurodegener Dis. 16(1-2):95-110. 
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Aims 

Parkinson’s disease (PD) is defined as an alpha-synucleinopathy. Drug development programs require robust 
animal models based upon alpha-synuclein (aSyn) pathology for preclinical efficacy testing. To this end, rodent 
models have been well established while non-human primate models are only recently being made available. 
Here we examine a viral vector based macaque model previously reported on to test the reproducibility of 
endpoints.            

Method 

Sixteen female cynomolgus macaques (mean age of 8.7 yrs) received 8 bilateral injections of either AAV1/2 
human A53T aSyn or empty vector as control (each injection, 7 μl of 1.7 x 10exp12 gp/ml, 28 μl total) directly into 
the substantia nigra (SN) into preplanned sites derived from individual MRI scans. Animals were sacrificed 20 
weeks later and brains prepared for evaluation of postmortem endpoints.         

Results 

Compared to control putamen, A53T aSyn exposed cases showed a 50% (previous report, 42%) reduction in DA 
(t[14]=5.4, P<0.0001), a 45% (previous report, 39%) reduction in dopamine transporter binding (t[14]=3.47, 
P<0.01) and an increase of 52% (previous report, 42%) in the levels of aSyn (t[14]=3.38, P<0.01). Cell counting 
stereology in the SN showed a 38% loss (previous report, 29%) (t[14]=3.3, P<0.05) of DA neurons. 

Conclusion 

These results support the magnitude of effects previously reported by our group demonstrating the robustness of 
the model, providing variability to permit realistic power calculations and highlighting key endpoints that can be 
used to evaluate disease modifying candidates and their ability to engage targets on the background of aSyn 
pathology.    
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Aims 

Modeling the sequence of events in the pathogenesis of Alzheimer’s disease (AD) in a non-rodent animal with a 
physiology closer to humans.  

Method 

To generate elevated Ab42 level we used recombinase-mediated-cassette-exchange and the Sleeping-Beauty 
transposon system to introduced into the genome of porcine fibroblasts human PSEN1 cDNA with the Met146Ile 
mutation (PSEN1M146I) and human APP cDNA with the Lys670Asn/Met671Leu (APPsw) double-mutation. We 

used SCNT by hand-made cloning and embryo-transfer to produce double-transgenic pigs. Western blotting, 
ELISA, and immunohistochemistry were used to evaluate transgene expression, processing, and detection of 
Ab42 in tissues from such animals. 

Results 

Both transgenes were expressed in fibroblasts and in the brain, and their respective proteins were processed 
normally. Total Ab and the Ab42/A40 ratio increased in hippocampal tissue in a time-dependent manner, and 
immunohistochemical staining detected intraneuronal accumulation of Ab42 in hippocampal tissue from a 10- and 
an 18-month-old pig. 

Conclusion 

We detected in our porcine AD model intraneuronal accumulation of the aggregation-prone Ab42 in the brain of 
two pigs, aged 10 and 18 months. Studies in AD mice models and in the human brain with AD have indicated that 
such accumulation precedes the appearance of amyloid plaques and tangles. Accordingly, our findings may 
represent an early event in the pathological cascade leading to AD. 
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Aims 

Intracerebral inoculation of brain homogenates containing misfolded Aβ proteins leads to nucleation and 
propagation processes accelerating amyloid deposition in transgenic mice

1
. Factors modulating nucleation and 

propagation processes are still partly unknown. Both agent and host seem to be critical factors that modulate 
exogenous induction of amyloidosis

1
. Here, we aim to characterize other factors that can modulate 

nucleation/propagation processes in APPSwe/PS1∆E9 mice. 

Method 

We performed bilateral stereotaxic inoculation of brain homogenates from AD patients and control age-matched 
subject in the CA1 of 8 week-old APPSwe/PS1∆E9 mice (n=40). Immunohistochemistry (BAM10 antibody) was 
performed at 4, 8 and 16 weeks post-inoculation (wpi). 

Results 

Parenchymal β-amyloidosis increased in the CA1 and corpus callosum (CC) of AD-inoculated animals 16 wpi, but 
not 8 wpi. It did not increase in structures connected to the CA1 (retrosplenial cortex (RS), subiculum (S), 
entorhinal cortex (EC)). Interestingly, amyloid plaque size was reduced in RS and S, two neighboring regions of 
the CA1 and CC. The size of amyloid plaques in RS and S was correlated with amyloid load in the CA1 and CC. 

Conclusion 

Intra-hippocampal inoculation of human AD-brain homogenates leads to a reorganization of amyloid deposition in 
the brain of APPSwe/PS1∆E9. We suggest that seeding induced by exogenous seeds (i.e. in CA1 and CC) induces 
a migration of soluble amyloid pools from neighboring regions (i.e. RS and S) leading to a reduction of amyloid 
deposition in RS and S. 

References: 
1
Meyer-Luehmann, Science, 2006 

Acknowledgements: France-Alzheimer Association; Plan Alzheimer Foundation. 
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Aims 

The majority of Alzheimer’s disease (AD) cases are sporadic, which means that the disease originates 
spontaneously, without any known cause. Today, no lab has succeeded in developing a model for sporadic AD, 
which represents one of the consequential hurdles remaining in the field. Thus, it is critical to study and elucidate 
factors and conditions that trigger the diseases in 98% of the patients. Here, I introduce the first animal model of 
sporadic AD, to which the consequential step involves the deletion of the mouse Aβ sequence and replacing it 
with the human Aβ sequence. 

Method 

We used a combination biochemical, histological and behavioral approaches to characterize this innovative AD 
model. 

Results 

DNA sequence analysis demonstrated that APPKI-hAbwt express humanized Ab and amyloid precursor protein 
(APP) were similar between non-transgenic and APPKI-hAbwt mice. APPKI-hAbwt express diffuse Ab aggregates 
from 10 month of age and no Congofilic or ThioS aggregates were observed. In addition, cognitive deficits begin 
at 10 months in APPKI-hAbwt. 

Conclusion 

A highly innovative aspect of this proposal is that we generated the first Knock-in mice that express human non-
mutated Aβ in the fully natural context of the endogenous mouse APP gene and it does so without the addition of 
any FAD mutations, or overexpression of APP or its metabolites.  This highly innovative mouse model pledge a 
much more physiologically relevant understanding of the underlying mechanisms driving AD pathology, by more 
closely recapitulating the pathological cascade of events that occurs in the majority of human AD patients. 
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A THREE-DIMENSIONAL, HUMAN CO-CULTURE MODEL FOR THE STUDY OF MECHANISMS IN 
ALZHEIMER'S DISEASE 
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Aims 

In this project we aimed at investigating the mechanisms of tau- and Abeta-related neuronal death, as well as 
neuroinflammation in Alzheimer's disease (AD) using a novel co-culture system. 

Method 

We used a human, 3D-in vitro system containing engineered neural precursor cells (ReNVM) carrying mutations 
on APP and PSEN linked to familial AD as described elsewhere (Choi et al, Nature. 2014 Nov 13;515(7526):274-
8). In addition, we co-cultured these cells with human macrophages (THP-1), either by multilayering or by 
bioprinting.   

Results 

Our data demonstrate that the cell lines generated in our laboratories carry the expected genotypes: APP with 
both K670N/M671L (Swedish) and V717I (London) mutations and PSEN1 with deleted exon 9. The engineered 
cells could be differentiated into neurons and astrocytes, as detected by specific neuronal (MAP2 and Tuj1) and 
astrocyte (GFAP) markers. Long-term maintenance of these cells in 3D-culture systems led to the development of 
AD-pathology in vitro, defined by increased Abeta-secretion, Abeta-deposition and tau-hyperphosphorylation. The 
addition of macrophages to mimic neuroinflammation represents an increase in complexity of this novel in vitro 
model system.  THP-1 cells were co-cultured with the differentiated neurons and astrocytes for up to 11 days, 
they proliferated and released immunoinflammatory signals (cytokines) affecting the neuronal cells. 

Conclusion 

Our results demonstrate that several aspects of AD can be reproduced in long-term vitro cultures, including FAD-
mutations and neuroinflammatory signals that lead to a characteristic phenotype (Abeta deposition, tau 
hyperphosphorylation and neuronal death).  This represents an unparalleled opportunity to study the mechanisms 
underlying AD and the effects of pharmacological interventions.  
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Aims 

Neuron-to-neuron transmission is a feature of alpha-synuclein of likely relevance to its pathogenetic role in human 
synucleinopathies such as Parkinson's disease. A mouse model of AAV-mediated human α-syn transduction was 
developed to investigate caudo-rostral protein transfer from the medulla oblongata toward pontine, 
mesencephalic and prosencephalic brain regions. Here, we advance this model by direct visualization of AAV-
transduced regions as well as regions affected by protein transmission in optically cleared tissue. 

Method 

Neuronal expression of fluorescently tagged alpha-synuclein within the medulla oblongata was induced by 
injection of viral vectors into the mouse vagus nerve. Eight weeks later, mouse brains were cleared by CUBIC 
method and fluorescent alpha synuclein was imaged utilizing a combination of light-sheet- and multiphoton 
microscopy.Computerized three-dimensional modeling of image data was accomplished using Imaris Software. 

Results 

Fluorescently tagged alpha-synuclein could be detected up to 4 mm deep within the tissue. Whole-tissue-scale 
imaging of CUBIC-processed brains using light-sheet microscopy yielded a global overview of the transduced 
neurons in the dorsal motor nucleus of the vagus nerve and the nucleus of the tractus solitarius. Two-photon 
imaging allowed detailed visualization of fluorescent alpha-synuclein within neuronal perikarya and axonal 
processes with cellular resolution. 

Conclusion 

We demonstrate an efficient procedure for whole brain clearing and subsequent imaging that could be applied for 
in vivo investigations into neuron-to-neuron and region-to-region transmission of alpha-synuclein. 
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Aims 

Synucleinopathies such as Parkinson’s disease (PD) and Dementia with Lewy bodies (DLB) are incurable 
disorders characterized by oligomerization and fibrilization of α-synuclein (αSyn). Recent provocative data from 
our and other labs suggest that a portion of native αSyn can form α-helical multimers (principally tetramers) that 
resist aggregation compared to unfolded monomers. All familial (f)PD αSyn missense mutations decrease the 
physiological tetramer:monomer ratio in cells. While the significance of a decrease in tetramers for αSyn 
aggregation remains unsettled, there is widespread agreement that C-terminal truncation (CT) of αSyn monomers 
promote aggregation. CT αSyn accumulates in fPD brain and correlates with PD severity. Inhibitors for the 
proteases calpain-1 and/or caspase-1 decrease the levels of CT and aggregated αSyn. Thus, targeting these 
proteases and the preferred monomer forms have a potential for use in diagnosis and treatment of PD and DLB. 

Method 

Here, we systematically analyze αSyn forms arising in new models of fPD tetramer-abrogation, using our novel 
E46K ‘amplified’ ("2K" and "3K") αSyn mutant mice and a sporadic PD-related environmental toxin paraquat to 
elevate calpain-1 activity in neurons.  

Results 

2K and 3K tg mice display early-onset body tremor, excess monomers at synaptic membranes and CT αSyn 
accumulation in brain regions coordinating motor behavior. Further, elevating calpain-1 activity with paraquat 
promotes CT αSyn and interferes with the homeostasis of native αSyn tetramers. 

Conclusion 

Thus, our novel tetramer-abrogating αSyn mutant mice and paraquat-challenged neurons may allow to identify 
αSyn forms underlying adverse proteolytic truncation that leads to the toxic aggregates centrally implicated in PD 
and DLB. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 229 

  

  

  

SYMPOSIUM 24 - ANIMAL MODELS (2) - NEW WAYS TO GO? 

 
ADPD7-0192 
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Aims 

Cytoplasmic FUS aggregate is one of the pathological hallmarks in ALS (amyotrophic lateral sclerosis)/FTD 
(frontotemporal dementia) brain. A major question is whether neurodegeneration is caused by toxic gain-of-
function of cytoplasmic FUS aggregate or loss of normal FUS function in the nucleus. 

Method 

Therefore, we generated transgenic (tg) mouse line overexpressing exogenous FUS with nuclear localization 
signal deletion (ΔNLS-FUS tg) related with juvenile ALS under the control of a neuron specific-promotor Thy-1. 

Results 

ΔNLS-FUS was expressed in the frontal cortex and hippocampus and led age-dependent neuronal loss. ΔNLS-
FUS was localized in the cytoplasm while the endogenous FUS did not change in the expression level, nuclear 
distribution and function for RNA regulation, indicating no loss-of-function of endogenous FUS. And ΔNLS-FUS tg 
mice showed ALS/FTD phenotypes such as progressive motor deficits, hyperactivity, abnormal social interaction, 
and memory deficit. The signal of FISH (fluorescence in situ hybridization) for poly-A-tails was colocalized with 
the cytoplasmic FUS aggregate while the total mRNA levels were decreased at the dendrites of primary culture 
neurons expressing ΔNLS-FUS. Puromycin labels the newly synthesized proteins, and its intensity was 
decreased at the dendrites of the cultured neurons expressing ΔNLS-FUS. 

Conclusion 

Collectively, toxic gain-of-function of cytoplasmic FUS is sufficient to lead ALS/FTD phenotypes. Moreover, 
cytoplasmic FUS aggregate traps the mRNA and impairs its dendritic transport and translation, which leads 
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Aims 

We wanted to investigate the potential of the quantitative electroencephalogram (QEEG) in the estimation of 
disease severity, prediction of cognitive decline and differential diagnosis among Alzheimer´s disease (AD), 
dementia with Lewy bodies (DLB) or Parkinson´s disease dementia (PDD), and fronto-temporal dementia, 
behavioral variant (bvFTD).  

Method 

We developed QEEG features related to slowing, synchrony and signal complexity and applied it to EEG 
recordings of 79 probable AD patients from the multi-centric study PRODEM Austria, 20 patients with DLB/PDD 
and 21 patients with bvFTD. Analyses were adjusted for age, sex, duration of dementia, and level of education. 

Results 

Correlation of QEEG features and Mini-Mental State examination (MMSE) scores in probable AD: MMSE scores 
explained 51% of the variations in relative theta power during a face-name encoding test. This feature was most 
closely related to AD severity. 

Prediction of rapid cognitive decline (RCD, losing more than 3 MMSE points per year): RCD versus non-RCD 
support vector machine classifiers using QEEG features together with neuropsychological test scores of Boston-
Naming-Test and Word-List Memory from a baseline assessment reached 80.9% accuracy, 80% sensitivity, and 
81.1% specificity. 

Differential diagnosis AD – DLB/PDD – bvFTD: The classification achieved an accuracy, sensitivity, and 
specificity of 100% using only the QEEG features Granger causality and the ratio of theta and beta1 band 
powers. 

Conclusion 

The EEG is a non-invasive, easy-to-use, cheap and widely available tool. The above quantitative methods should 
be investigated further for their ability to provide diagnostic support for individual patients with dementia.  
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Aims 

Based on recent evidence (Zarea et al. 2016), seizures might be an early clinical sign of autosomal dominant 
Alzheimer’s disease (ADAD). We analyzed data from the Dominantly Inherited Alzheimer Network observational 
study (DIAN-obs) and compared seizure frequency in cognitively asymptomatic carriers of ADAD mutations (i.e. 
mutations in the PSEN1, PSEN2, and APP genes) and their non-carrier relatives. 

Method 

Occurrence of seizures was evaluated using question 4a on form A5 of the National Alzheimer’s Coordinating 
Center Uniform Data Set (NACC-UDS) as well as the adverse event form from every single DIAN study visit of 
participants with a Clinical Dementia Rating (CDR) of 0 up to data freeze 9. NACC-UDS asks for characterization 
of seizures in four mutually exclusive categories: “absent”, “recent/active”, “remote/inactive”, “unknown”. 
Statistical analysis was performed with Fisher’s exact test. 

Results 

Of 276 asymptomatic (CDR=0) individuals, 11 (4 %) had experienced seizures (“recent” as well as “remote”), and 
9 out of these carried an ADAD mutation. Frequency of seizures in mutation carriers was significantly higher than 
in non-carriers (p=0.04) and the positive predictive value of seizures for mutation carrier status was 81,8 % in our 
study population. 

Conclusion 

Among the DIAN-obs cognitively asymptomatic participants from families at risk for ADAD, occurrence of seizures 
signals a shift from the a priori value of 50% to an increased likelihood of about 80% to carry a pathogenic 
mutation. Antiepileptic treatment decisions after seizures in this population might be informed by mutation testing 
after appropriate genetic counselling. 
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Aims 

Cognitive reserve (CR) refers to an individual’s capacity to maintain cognitive function despite underlying 
neurodegenerative pathology (Stern, 2012). Numerous efforts to quantify CR have utilised several variables but 
no construct is sufficiently comprehensive and longitudinally validated. 

Here, we: 1) develop and validate a CR Composite score (CRCS) derived from established measures of cognitive 
function, lifestyle factors and biological data as a moderator of the relationship between APOE allele status and 
baseline cognitive function; and 2) evaluate CRCS as a predictor of longitudinal cognitive decline.  

 

Method 

The CHARIOT Prospective Readiness Cohort is a prospective observational study of 1100 individuals, aged 60-
85 with no history/evidence of cognitive deficits at baseline. For the present study, CR-related data [structural 
(head circumference), cognitive (premorbid intelligence, complex activities) and lifestyle (educational and 
occupational attainment, socioeconomic status)] were collected at baseline for principal components analysis 
(PCA) and multiple regression analyses (adjusted for potential confounders) in order to explore the CRCS as an 
APOE- cognition moderator and as a predictor of cognitive decline. A multi-domain cognitive evaluation was 
conducted six monthly, for up to two years. 

Results 

Our proposed Chariot CRCS incorporates a range of bio-psychosocial factors that are a more comprehensive 
representation of CR than any single measure in isolation.  I will present data demonstrating the predictive validity 
of the construct in a longitudinal setting.  

Conclusion 

This novel CRCS may prove a useful reference tool for studies examining moderators of the effect of biological 
risk factors (abnormal amyloid/ tau levels, brain atrophy) on cognitive function in AD. 
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Aims 

Low CSF β-amyloid has been shown to predict impending cognitive decline in Parkinson’s disease (PD); by 
contrast elevated CSF phosphorylated Tau (pTau) correlates only with current PD cognitive impairment, but not 
future decline.  We studied whether connectivity changes between Default Mode Network (DMN) regions might 
explain this relationship between CSF proteins and PD cognitive impairment. 

Method 

51 PD participants (Age 68.1±7.6;MDS-UPDRS-III-OFF 38.1±11.2) completed neuropsychological testing, lumbar 
puncture, and resting-state functional MRI.   We selected the four DMN hubs as regions of interest (ROI): medial 
prefrontal-cortex (mPFC), posterior cingulate cortex (PCC), left (LHC) and right hippocampus (RHC). We 
calculated ROI-to-ROI connectivity (mPFC-to-PCC and LHC-to-RHC) with age as a nuisance variable. We 
computed Pearson’s correlations between ROI-to-ROI connectivity (mPFC-to-PCC and LHC-to-RHC), CSF 
proteins (β-amyloid and pTau), and neuropsychological composite scores (memory, executive, visuospatial, and 
language).  

Results 

We found lower between hippocampal connectivity (LHC-to-RHC) correlated with lower CSF β-amyloid 
(r=0.33;p=0.02), but not cognitive composite scores.  By contrast, lower mPFC-to-PCC connectivity correlated 
with lower memory scores (r=0.39;p=0.004) and trended toward higher CSF pTau (r=-0.27;p=0.06).  All results 
remained significant when controlling for MDS-UPDRS-III-OFF and duration. 

Conclusion 

In PD, there is a double dissociation between CSF proteins and DMN connectivity.  Elevated CSF pTau predicted 
poor memory, perhaps due to concomitant Alzheimer’s disease pathology in PD patients with elevated pTau, 
which could be mediated by anterior-posterior DMN connectivity loss.  By contrast, low CSF β-amyloid predicted 
loss of between hippocampal connectivity, but not current cognitive impairment.  Future longitudinal studies will 
determine whether loss of between hippocampal connectivity predicts future PD cognitive decline. 
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Aims 

It is widely known that there is low striatal 
123

I-FP-CIT dopamine transporter single photon emission tomography 
(DAT-SPECT) uptake in patients with dementia with Lewy bodies (DLB). However, Constant quantitated 
evaluation method for DAT-SPECT has not yet been established. There are 2 semi-quantitative software 
packages, DAT view (AZE) and DaTQUANT (GE healthcare, Little Chalfont, England, U.K.) for DAT-SPECT in 
Japan. The aim of this study was to identify which software DAT view and DaTQUANT is better for distinguishing 
DLB from AD.  

Method 

Patients with Alzheimer’s disease (AD) (n=95) and patients with DLB (n=133) who underwent DAT-SPECT were 
enrolled. DAT view and DaTQUANT were used as semi-quantitative analysis for DAT-SPECT. We examined 
which software is more useful for distinguishing DLB from AD. Moreover, we investigated whether it is most 
useful to assess which region of striatal DAT uptake to distinguish DLB from AD. 

Results 

First of all, there were significant correlations in DAT uptake between DAT VIEW and entire regions of 
DaTQUANT.  

There was no significant difference in diagnostic accuracy between DAT VIEW and DaTQUANT except the 
posterior putamen by DaTQUANT.Conclusion 

For distinguishing DLB from AD, accessing DAT uptake decrease in entire striatum may be sufficient. 
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Aims 

To determine if blood neurofilament light chain (NfL) protein can discriminate between Parkinson’s disease (PD) 
and atypical parkinsonian disorders (APD) with equally high diagnostic accuracy as CSF NfL, and can therefore 
improve the diagnostic work-up of parkinsonian disorders. 

Method 

The study included three independent prospective cohorts, the Lund (n=278) and London (n=117) cohorts 
comprising healthy controls and patients with PD, progressive supranuclear palsy (PSP), corticobasal syndrome 
(CBS), and multiple system atrophy (MSA) as well as an “early disease cohort” (n=109) of PD, PSP, MSA and 
CBS patients with disease duration ≤ 3 years. Blood NfL concentration was measured using an ultrasensitive 
single molecule array (Simoa) method, and the diagnostic accuracy to distinguish PD from APD was investigated.  

Results 

We found strong correlations between blood and CSF concentrations of NfL (rho≥0.73-0.84, p≤0.001). Blood NfL 
was increased in patients with MSA, PSP and CBS (i.e. all APD groups) when compared to patients with PD as 
well as healthy controls in all cohorts (p<0.001). Furthermore, in the Lund cohort blood NfL could accurately 
distinguish PD from APD (AUC=0.91, 91% specificity, 82% sensitivity) with very similar results in both the London 
cohort and the “early disease cohort”.  

Conclusion 

Quantification of blood NfL concentration can be used to distinguish PD from APD. Blood-based NfL might 
consequently be included in the diagnostic work-up of patients with parkinsonian symptoms in both primary care 
and specialized clinics. 
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Aims 

Parkinson’s disease (PD) psychosis refers to the spectrum of illusions, formed hallucinations and delusions 
associated with worse long-term cognitive outcomes, including progression to dementia and cortical volume loss. 
Here we report an analysis of the Parkinson’s Progression Markers Initiative cohort of newly diagnosed patients. 
Hypothesising that evidence of cognitive decline might predate the onset of symptoms, we compared baseline 
cognitive, structural imaging, CSF and other psychosis risk factor measures in patients with and without early-
onset PD psychosis.  

Method 

A subgroup of n = 144 healthy controls and n = 423 PD patients based on clinical and DAT scan inclusion criteria 
was identified. Using the UPDRS part 1 hallucinations/psychosis item, PD patients were divided into two groups 
based on the presence or absence of psychosis symptoms during baseline and follow-up assessments (quarterly 
year 1, biannually years 2-4).    

Results 

Of PD patients, n=115 (27%) reported PD psychosis symptoms (illusions only in 81%) with a median onset time 
of 19.5 months after study entry (58% reporting symptoms in two or more assessment periods). These patients 
had reduced CSF amyloid Aß1-42, olfaction and mood indices and an increase in disordered sleep behaviour 
compared to patients without early-onset PD psychosis. In contrast, no differences were found between groups in 
cognitive measures, cortical thinning, ApoE4 genotype, CSF total-Tau, p-tau181 and a-synuclein or use of PD 
medication. 

Conclusion 

The findings suggest early-onset PD psychosis is linked to co-morbid amyloid pathology but that early, minor 
psychosis symptoms predate the cognitive and structural imaging changes that characterise later disease stages. 
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CHARACTERIZATION OF TAU FRAGMENTATION IN ALZHEIMER’S DISEASE CORTEX AND CSF 
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Aims 

In order to better understand the role of Tau fragmentation in Tau spread, we sought to characterize and 
catalogue the major species of Tau present in AD and Control brain tissue and cerebrospinal fluid. Additionally we 
surveyed the heterogeneity in the extent and pattern fragmentation within Alzheimer’s disease subjects. Overall, 
the elucidation of different Tau species will inform efforts in Tau-based biomarker assay development as well as 
anti-Tau directed therapeutics.   

Method 

Brain lysates and CSF samples from cognitively normal individuals and early to advanced Alzheimer’s disease 
subjects were characterized using immunoprecipitation, ELISA, LC-MS and LC-immunoblotting techniques. 

Results 

The Tau fragmentation pattern is stereotypical across all patient brain lysates, independent of disease status. Tau 
fragments in cortical tissue can be depleted by immunoprecipitation with N-terminal or mid-domain specific 
antibodies. C-terminal fragments are generally below detection limit in RIPA-soluble brain lysates. Fragmentation 
of Tau in the CSF appears to be more extensive, suggesting additional cleavage events or selective transport of 
Tau species into the extracellular space. 

Conclusion 

It is probable that a subset of Tau fragments is more potent in mediating cell-to-cell spread of Tau pathology, and 
that heterogeneity in the relative abundance of these fragments in CSF could reflect both heterogeneity in clinical 
manifestation of disease and potential response to antibody based Tau therapeutics. 
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IN SILICO FUNCTIONAL ANNOTATION OF GENOMIC VARIANTS FOR NEURODEGENERATIVE DISEASE 
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Aims 

In this work, we aim to use bioinformatics methods to functionally characterize and prioritize variants identified in 
next-generation sequencing studies of neurodegenerative disease. 

Method 

We developed two approaches for variant annotation – COCOS and PDBMap.  COCOS is a plugin for the 
Ensembl VEP that predicts the extended reading frame produced by stop-lost variants and frameshift 
indels.  COCOS processes the downstream reference sequence to generate the new predicted translation 
product (protein) that results from these changes.  PDBMap is a comprehensive pipeline for mapping missense 
variants into experimentally solved and computationally predicted protein structures. Variants projected into their 
respective 3D structures provide new ways grouping variants for analysis.  We have applied COCOS and 
PDBMap to variants captured by the 1000 Genomes project and the Alzheimers Disease Sequencing Project 

Results 

Based on 1000 genomes data, approximately 99% of altered transcripts affected by stop-lost variants only 
introduce 10 or less altered amino acids and located in the last 5% of the transcript; only 18% of altered 
transcripts affected by InDels fall into the same category. On average, 39 amino acids are introduced due to stop-
lost variants (289 for InDels).  Using structural mapping of missense variants, 59% of structural nearest-neighbor 
variants differ from genomic nearest neighbors, with 2.4% located on different chromosome than their partner. 

Conclusion 

Leveraging in silico annotation data in conjunction with brain and other tissue-based RNA-sequencing studies, we 

have constructed annotations of ADSP variants that enable new hypothesis-driven analyses, and ultimately 
provide new insights into the pathogenesis of neurodegenerative diseases. 
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GENETIC AND PROTEOMIC PROFILING OF SPORADIC AND FAMILIAL ALZHEIMER'S DISEASE POST-
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Aims 

The underlying pathogenesis of Alzheimer’s disease (AD) remains elusive. However recent observations indicate 
that neuroinflammation may play a role in the causative mechanism. Here we explore the gene expression 
profiles of 286 inflammatory/AD-related genes in post-mortem brains from sporadic AD and familial AD and 
compare to the proteomic profile in the same cases. 

Method 

RNA was extracted from the frontal cortex of sporadic AD (n=10), familial AD (n=7), and normal controls (n=6) 
using the Qiagen RNeasy kit. Samples were analysed using the Nanostring human inflammation panel including 
an additional 30 genes implicated in AD. Proteins were extracted and analysed using label-free mass 
spectrometry with a SYNAPT G2-Si High Definition machine with 2D fractionation. 

Results 

Compared to controls, of the 286 genes analysed, 126 genes had statistically different expression levels (p<0.05) 
in sporadic AD and 93 genes in familial AD. A total of 4334 proteins were identified using mass spectrometry. 
Compared to controls, 163 proteins had statistically different expression levels in sporadic AD and 213 proteins in 
familial AD. Greater variation of up- and down- regulation was seen at the protein level compared to being 
predominantly up regulated at the gene level. 

Conclusion 

Inflammatory gene expression differs between sporadic AD and familial AD indicating the two disease groups 
may not share a common inflammatory response pathway. However, alterations in the protein expression of 
some of these upregulated inflammatory genes suggests that there could be compensatory mechanisms 
occurring at the translational level. 
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VISUAL LOSS AND 12 YEARS RISK OF DEMENTIA IN OLDER ADULTS: A FRENCH POPULATION-BASED 
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Aims 

To assess the association between visual loss and incident dementia over a 12-year period of follow-up in older 
adults. 

Method 

The Three-City study is a prospective population-based cohort among older adults aged 65 years and over, 
recruited in 1999-2001. At baseline, near visual impairment (VI) was defined as presenting binocular visual acuity 
<20/30 at a reading distance of 33 cm. Distance visual function (VF) loss was self-reported, defined as inability or 
difficulty in recognizing a face at 4 meters. Incident dementia over the 12-year follow-up was actively screened 
for. Cox regression models adjusted for several potential confounders were used to determine hazard ratios 
(HRs) for incident dementia. 

Results 

Among 7722 non-demented participants at baseline, 10.6% had near VI alone, 3.0% distance VF loss alone and 
2.2% had both; 880 participants developed dementia over the 12-year follow-up period. After adjustment on age, 
gender, education, living alone, income, vascular comorbidities, apolipoprotein E4 and depression, both near VI 
and distant VF loss were associated with an increased risk of dementia (respectively HR=1.30, 95% confidence 
interval (CI) 1.05 - 1.61 and HR=1.47, 95%CI 1.02 - 2.11) compared to participants without visual loss. For near 
VI, the association remained unchanged and significant after supplementary adjustment on baseline cognition; 
the association was no longer significant for distant VF.  

Conclusion 

These results on a large, prospective cohort suggest that visual loss was associated with an increased risk of 
dementia. Future targeted research may explore preventive strategies to reduce visual loss in order to prevent 
dementia risk in older adults.  
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PROOF OF CONCEPT STUDIES OF CHLAMYDIA PNEUMONIAE INFECTION AS A TRIGGER FOR LATE-
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Aims 

Objectives: Chronic infection(s) may be initiators for Alzheimer disease pathogenesis. Our laboratory has shown 

that Chlamydia pneumoniae infects cells in vitro, can survive intracellularly for long periods of time, and is 
detectable in Alzheimer disease brain tissues. Proof of concept studies are being performed to determine how 
infection may enter the brain, influence protein and gene regulation, and activate neuroinflammation observed in 
Alzheimer disease. 

Method 

 Animal (BALB/c mice) and cellular studies are evaluating entry of Chlamydia pneumoniae into the brain and 

human monocytic cells, respectively, and the consequences of infection with regards to gene and protein 
expression. Proteins and genes involved with AD pathology and neuroinflammation are being analyzed using 
commercial human ELISA and qRTPCR Array approaches.  

Results 

 Amyloid turn-on (Abeta 1-42) occurs in both animal brains and human cells following Chlamydia pneumoniae 

infection. Genes and proteins corresponding to neuroinflammatory markers and inflammasomes from infectied 
cells (eg, THP1 monocytes) are up-regulated when compared with uninfected monocytes. Of those genes and 
proteins up-regulated, CCL2, IL-1beta, AIM2, and IDO are significantly changed and reflect the activated pro-
inflammatory state of infected monocytes. 

Conclusion 

 Our data suggest that Chlamydia pneumoniae introduced intranasally to normal BALB/c mice triggers the 

accumulation of Abeta 1-42 in the brain. Further, upon infection of THP-1 monocytes, significant changes occur in 
the regulation of gene transcripts and protein expression that correlates to the inflammatory signature observed in 
late-onset Alzheimer disease. Thus, our data suggest that infection can trigger specific protein and gene changes 
that correlate to Alzheimer disease pathogenesis.  
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Aims 

We studied the long-term cognitive outcome in patients with enlarged ventricles and at least one symptom 
(cognitive deterioration, balance or gait disturbance, urinary incontinence) often related with clinically suspected 
idiopathic normal pressure hydrocephalus iNPH. 

Method 

A neurologist and a neurosurgeon evaluated 468 patients with enlarged ventricles and clinically suspected iNPH 
using radiological methods, intraventricular pressure monitoring, and frontal cortical brain biopsy. The median 
follow-up time was 5 years. 

Results 

The incidence of subsequent dementia among the patients with enlarged ventricles, and at least one NPH-related 
symptom with adequate follow-up data (n = 446) was high, varying from 77 (iNPH patients, shunt responders) to 
141/1000 person-years (patients with enlarged ventricles due to brain atrophy). At 5 years, 59% (n=264) of all 
446 patients and 73% (n=165) of the 232 non-shunted patients with enlarged ventricles due to atrophy were 
demented. The most common cause of dementia was Alzheimer's disease, AD (36%, n = 94/446), followed by 
vascular cognitive impairment, VCI (26%, n = 68/446). 

Conclusion 

The patients with at least one clinical symptom typically associated with NPH and enlarged ventricles, especially 
due to central atrophy, have a very high risk of dementia, often caused by AD or VCI. Thus, careful differential 
diagnostic evaluation in collaboration with neurologists and neurosurgeons is emphasized if iNPH is clinically 
suspected. Also, we recommend regular cognitive follow-ups after NPH diagnostic examinations for both iNPH 
patients and patients without NPH but with central atrophy and neurological symptoms to detect other progressive 
neurodegenerative diseases as early as possible. 
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Aims 

Clinical trials in pre-symptomatic and prodromal AD are focused on pathology-biomarker positive (CSF/PET 
Amyloid-β) individuals. For therapeutic efficacy, individuals need to decline over the course of the trial on clinical 
endpoints (cognitive measures). Several genes have previously been associated with cognition, including APOE, 
KIBRA, KLOTHO, BDNF and COMT. The aim of this report is to elucidate if risk alleles within these genes can be 
suitably combined to predict cognitive decline in a pre-symptomatic population 

Method 

174 biomarker positive (Aβ PET) pre-symptomatic AD participants from the Australian Imaging, Biomarker and 
Lifestyle (AIBL) study were evaluated. A decision tree was generated that combined genotypes from the 
aforementioned genes into a genetic risk profile. Cognitive decline was evaluated across six composites 
(Preclinical/Prodromal AD, Verbal/Visual Episodic Memory, Executive Function, Language) using linear mixed 
models to estimate the longitudinal trajectories. 

Results 

A genetic risk profile encompassing four of the five genes (excluding COMT) elucidated four groups: ε4+ risk, ε4+ 

resilient, ε4- risk and ε4- resilient. The ε4+ risk group had significantly faster rates of cognitive decline than both 
ε4- groups for all composites and significantly faster rates than the ε4+ resilient group for all composites except 
Preclinical AD. The ε4- risk group declined faster than the ε4- resilient group on all composites. 

Conclusion 

Genes previously associated with cognition grouped pre-symptomatic, biomarker positive AIBL participants into 
at-risk and resilient groups for cognitive decline. If validated this profile has potential utility in participant 
selection/stratification for pre-clinical AD trials where decline on clinical endpoints (cognition) is essential to 
determine therapeutic effectiveness. 
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Aims 

Alzheimer's disease (AD) is a neurodegenerative disorder characterized by progressive loss of memory, 
reasoning, and other cognitive functions. Biochemically, patients with AD are characterized by deposition of senile 
plaques (SPs), formed by β-amyloid (Aβ) and neurofibrallary tangles (NTFs), induced by hyperphosphorylated tau 
protein. Several studies suggest that oxidative stress is a key factor, which promotes the transformation of soluble 
proteins into insoluble proteins deposits. The accumulation of insoluble protein aggregates in AD brain can be 
correlate with by impairment of degradative systems. Oxidazide/misfolded proteins require polyubiquitylation for 
degradation via the ubiquitin proteasome system (UPS) and this study investigated if the dysregulation of protein 
polyubiquitylation is associated with AD neurodegeneration. 

Method 

Post-mortem brains from AD cases and controls were analyzed. By selectively isolating polyubiquitylated 
proteins, we were able to identify, using a proteomic approach, the specific proteins with an altered pattern of 
polyubiquitylation in AD.  

Results 

Interestingly, we found that oxidation is coupled with polyubiquitylation for the majority of proteins, which are 
mainly involved in protein quality control and energy metabolism. This is the first study showing alteration of the 
polyubiquitylation profile in AD brain compared with healthy controls. Understanding the onset of the altered 
ubiquitome profile in AD brain may contribute to identification of key molecular regulators of cognitive decline. 

Conclusion 

In AD, deficits of the proteolytic system may further exacerbate the accumulation of 
oxidized/misfolded/polyubiquitylated proteins, which are not efficiently degraded and may become harmful to 
neurons and contribute to AD neuropathology.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 247 

  

  

  

SYMPOSIUM 26 - SHORT ORAL SESSION 02 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-0944 
COMPARISONS OF PATHOLOGICAL CHANGES BETWEEN AMNESTIC ALZHEIMER’S DISEASE AND 
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Aims 

Posterior cortical atrophy (PCA) is a neurodegenerative syndrome characterised by a decline in visuospatial and 
visuoperceptual skills, thought to be due to progressive neurodegeneration affecting parietal and occipital 
cortices. The most common cause of PCA is Alzheimer’s disease (AD) but in contrast to typical amnestic 
presentations of AD, PCA patients tend to show initial relative preservation of episodic memory. In this study we 
investigated the pathological basis for the two distinct clinical presentations by assessing differences in Aβ and 
tau pathology in human post-mortem brain tissue.  

Method 

Immunohistochemical staining of Aβ and tau was carried out in the frontal, temporal, parietal and occipital cortices 
of PCA (n=13) and amnestic AD (n=14) cases, all cases were pathologically diagnosed as AD using NIA-AA 
guidelines. The density of the Aβ and tau staining in each cortical region was determined and compared between 
the two groups. 

Results 

There was no significant difference in amount of tau pathology in PCA compared to AD in any cortical region. No 
significant difference in amount of Aβ pathology in the frontal and temporal cortices. However the PCA cases 
showed a greater burden of Aβ pathology in the parietal and occipital cortices.  

Conclusion 

The greater degree of Aβ in PCA is indicative of a posterior shift in pathology that is evident even at this end 
stage of disease. This may suggest that there are marked differences in the spread of Aβ pathology between the 
two disease groups that prevail throughout the disease process.  
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Aims 

GXXXG motifs/glycine zippers were initially reported to promote dimerization of APP transmembrane (TM) 
segments and thereby control Aβ production. The correlation between APP TM dimerization and Aβ production is 
controversial; the exact role of these structural determinants in amyloidosi is poorly understood. We developed 
tools to precisely address the role of APP TM dimerization and dimeric orientations i) in APP processing at the γ-
sites ii) in the formation of various Aβ peptides assemblies 

Method 

APP/C99 mutants were obtained by site-directed mutagenesis. Dimerization was analyzed in living cells by split 
luciferase assays. We engineered TM APP fusion proteins where the helical TM domains were constrained into 
seven possible relative orientations. Structural studies (FTIR/NMR spectroscopy) were carried out to define the 
conformation of TM regions and dimeric interfaces; biochemical approaches were used to measure APP 
processing at γ-site, Aβ production (ECLIA) and formation of Aβ assemblies 

Results 

TM dimerization occurs through GXXXG interfaces, the only dimer orientation favoring processing at γ-sites. 
However, APP amyloidogenic fragments dimerize to a lesser extent than full length APP. Mutations extending the 
GXXXG interface (Flemish, A21G) or affecting β-strand sequences present in the juxtamembrane region control 
Aβ release without favoring dimerization per se. Strikingly, G residues, when mutated, dramatically modify the 
formation of Aβ oligomers produced by the cells  

Conclusion 

Structural determinants we identified in APP TM regions are crucial for APP processing and function by their dual 
role in the formation of dimeric intrefaces and in Aβ folding promoting its oligomerization. 
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Aims 

To produce monoclonal antibodies specific for AβO in Alzheimer’s disease (AD), by identifying conformation-
specific epitopes within amyloid-beta oligomers (AβOs) using steered, computational molecular dynamics 
simulations considering the biological, structural and thermodynamic properties of the protein.  

 

Method 

Proprietary computational algorithms identified 5 distinct AβO-specific epitopes. Peptides containing the epitopes 
were synthesized, cyclized, conjugated to KLH, and mice were immunized. Using ELISA and Surface Plasmon 
Resonance Imaging (SPRi) technology, hybridoma supernatants were screened for binding to structured 
peptides, unstructured peptides, synthetic Aβ monomers and AβOs. Candidate antibodies that were oligomer-
selective were purified and validated with immunohistochemical staining of AD brain, as well as SPRi analysis of 
cerebrospinal fluid and brain extracts from AD patients and age-matched controls.  

Results 

Immunization of mice with the 5 structured epitopes resulted in 314 hybridoma supernatants. 66 clones were 
selected for purification based on their ability to recognize the cognate structured peptide and synthetic AβO, with 
little or no binding to unstructured peptide, KLH-epitope linker peptide, or Aβ monomers. Additional screening 
identified antibodies that preferentially bound to native soluble AβO in CSF and brain extracts of AD patients 
compared to controls. Immunohistochemical analysis of AD brain allowed for selection of antibody clones that did 
not react with plaque. 

Conclusion 

Immunization with structured peptides synthesized to mimic Aβ oligomer epitopes identified by computational 
algorithms allowed for the generation of monoclonal antibodies specific for soluble AβO, as demonstrated by 
selectivity for AβO in human AD tissues, and lack of binding to plaque or monomers. 
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ADPD7-1491 
RECIPROCAL INFLUENCE BETWEEN APP EXPRESSION AND GLUCOSE METABOLISM IN THE 
HIPPOCAMPUS 
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Aims 

The aim of this project is to better understand the link between APP expression and brain glucose metabolism 
and its impact on neuronal activity and synaptic connections in the hippocampus. 

Method 

Three levels of APP expression were investigated thanks to APP WT, HT and KO mice. To characterize APP 
roles in biochemical pathways we studied the correlation between APP expression level and metabolic profile in 
the hippocampus. The neurophysiological impact of genotype, glucose restriction and of the interaction between 
these two parameters was studied by extracellular electrophysiological recordings of cell excitability and synaptic 
activity in acute hippocampal slices incubated in control condition (10mM), mild (5mM) and severe glucose 
restriction (2.5mM). We also studied the effect of electrical activity disinhibition by adding the GABA-A receptor 
antagonist picrotoxin to the aCSF. 

Results 

1H
NMR spectroscopy highlighted several modifications in the metabolic profile according to the genotype. For 

example, APP KO mice showed an increase in the presence of glutamate while GABA was decreased. 
Electrophysiological recordings highlighted electrical differences in sensitivity to glucose restriction between WT, 
HT and KO mice and susceptibility to hyperexcitability in KO. Interestingly HT mice presented an intermediate 
phenotype in each performed experiments. 

Conclusion 

We can already conclude that APP expression and glucose metabolism are indeed linked in the hippocampus 
and that further investigations need to be conducted to better understand this relationship. 
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ADPD7-0185 
PHENOTYPIC AND FUNCTIONAL CHARACTERIZATION OF NEUTROPHILS IN ALZHEIMER DISEASE : 
ASSOCIATION WITH DISEASE SEVERITY 
Y. Dong
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Aims 

Recent studies highlight the implication of both innate and adaptive immunity in the pathophysiology of 
Alzheimer's Disease (AD), and neuroinflammation has been critically implicated in the progression of disease. 
Polymorphonuclear neutrophil (PMN) is an important member of the early innate immune response. An infiltration 
of PMNs in the brain was recently reported both in murine modelsand in AD patients. The beneficial effects after 
PMNs’ depletion in murine models suggest a strong impact on the disease progression. The overall objective of 
our study was to phenotypically and functionally characterizes circulating PMNs at different disease stages of AD. 

Method 

Subjects were divided into three groups : moderate-stage AD (CDR≥1), early-stage AD (CDR≤0.5) and age-
matched healthy controls. Flow-cytometry performed on PMNs in whole-blood condition allowed the 
determination of : expression of adhesion molecules at PMN surface, chemotaxis, oxidative burst, and survival 

Results 

Compared to healthy controls and early-stage AD patients, moderate-stage AD patients showed an impaired 
PMN migration, a higher Reactive Oxygen Species (ROS) production by PMNs and an increased number of 
apoptotic PMNs associated with a lower survival rate in response to various stimuli. 

Conclusion 

Our results pointed out an association between some PMN abnormalities and AD severity. Overproduction of 
ROS by PMNs might participate in both systemic and CNS inflammation as well as in the increased PMN 
apoptosis observed in AD patients. This latter result associated with PMN decreased migration might be involved 
in the increased susceptibility to bacterial infections reported in AD. 
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ADPD7-0720 
THE PHYSIOLOGIC PHOSPHORYLATION OF TAU IS CRITICALLY CHANGED IN FETAL BRAINS OF 
INDIVIDUALS WITH DOWN SYNDROME 
I. Milenkovic
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Aims 

Down syndrome (DS) is a common cause of mental retardation accompanied by cognitive impairment. 
Comprehensive studies suggested a link between development and ageing, as nearly all individuals with DS 
develop Alzheimer disease (AD)-like pathology. There is a paucity of data on tau in early DS. 

Method 

Using morphometric immunohistochemistry we compared beta-A4 cleavage product and tau phosphorylation in 
normal brains and in brains of individuals with DS from early development until early postnatal life.  

Results 

We observed a critical loss of physiologic phosphorylation of tau at several sites including Thr-181, Thr-212, Ser-
214, Ser-202/Thr-205, and Thr-231 primarily in rhombencephalic structures. With exception of the subiculum, 
phosphorylation-independent tau did not to differ between groups. No beta-A4 was detected in DS during brain 
development. 

Conclusion 

Our observations suggest functional tau disturbance in DS brains during development. This supports the role of 
tau as a further important player in the pathophysiology of cognitive impairment in DS and related AD. 
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ADPD7-0385 
PRESENILIN1 FUNCTIONAL CONFORMATION REQUIRES ASSISTANCE OF CYCLOPHILIN B FOLDING 
CHAPERONES 
T. Ben-Gedalya
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Aims 

Explore whether different neurodegenerative maladies emanate from the failure of a mutual protein folding 
mechanism 

Method 

Comparing mutational patterns that are linked to the manifestation of distinct neurodegenerative disorders 

Results 

Our comparison identified similar neurodegeneration-linked proline substitutions in the prion protein and in 
presenilin 1 that underlie the development of a prion disorder and of familial Alzheimer's disease (fAD), 
respectively. These substitutions were found to prevent the endoplasmic reticulum (ER)-resident chaperone, 
cyclophilin B, from assisting presenilin 1 to fold properly, leading to its aggregation, deposition in the ER, 
reduction of γ-secretase activity, and impaired mitochondrial distribution and function. Similarly, reduced 
quantities of the processed, active presenilin 1 were observed in brains of cyclophilin B knockout mice. 

Conclusion 

These discoveries imply that reduced cyclophilin activity contributes to the development of distinct 
neurodegenerative disorders, propose a novel mechanism for the development of certain fAD cases, and support 
the emerging theme that this disorder can stem from aberrant presenilin 1 function.  The effect of Aging and 
Gender on Cyclophilin dependent Presenilin1 folding and functionality is further examined. This study also points 
at ER chaperones as targets for the development of counter-neurodegeneration therapies. 
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ADPD7-1716 
IMPROVEMENT OF THE MICROGLIAL PHENOTYPE IN VITRO FOR BETTER INVESTIGATION OF THE 
ROLE OF MICROGLIA IN ALZHEIMER’S DISEASE 
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Aims 

Microglia cells are resident phagocytes of the CNS, known to have both neuroprotective and neurotoxic functions 
in the brain. The exact role of microglia in AD remains largely unknown, because in vitro studies are hampered by 

a rapid loss of the microglial phenotype in culture, presumably due to the lack of input from other CNS cells. In the 
present study, we have investigated gene expression signatures of cultured microglia obtained by different 
isolation methods and established specific culture conditions to retain and/or restore an in vivo-like phenotype. 

Method 

Different isolation techniques of microglia were compared, such as FACS sorting from adult and newborn mice, 
density gradient isolation and shaking from mixed glia cultures. To influence the microglial phenotype, the cells 
were co-cultured with primary neurons or stimulated using a combination of cytokines important for microglial 
function. Subsequently, the different samples were analyzed by RNA microarray analysis, qRT-PCR and 
functional assays such as quantification of phagocytosis. 

Results 

Both the expression of microglia specific genes and the functionality of microglial cells greatly depend on the 
method used for cell isolation and culture. Stimulation of primary microglia with CX3CL1, IL-34 and TGF-beta 
influences the gene expression signature, increasing the resemblance to microglia in vivo. 

Conclusion 

The established culture conditions will improve the quality of in vitro research with microglia, thereby making it 
possible to elicit the role of microglia in Alzheimer’s disease, for example in phagocytosis of amyloid beta. 
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ADPD7-1788 
SPECIFIC BINDING OF THE CLEAR MOTIF BY APOE4 FOILS AUTOPHAGY OF AGGREGATES 
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Aims 

1.  We sought to determine why ApoE4,4 AD carriers have more plaques and tangles than ApoE3,3 AD 
carriers. 

Method 

1. APOE 3,3 or APOE 4,4 vs. age-matched APOE 3,3 controls; RT-PCR measured expression of autophagy 
mRNAs p62, LC3B, and LAMP2. Starvation-stressed T98G cells overexpressing ApoE3 or ApoE4 were 
used as models of AD carriers. Sarcosyl-insoluble aggregates were isolated and measured by SDS-
PAGE. Interactions between ApoE3, ApoE4, various mutants of ApoE with the CLEAR motif vs. 
randomized or scrambled DNA sequences were modeled in molecular dynamics simulations. EMSA on 
both nuclear extracts from ApoE3 and ApoE4 overexpressing cells, as well as isolated ApoE3 and 
ApoE4, using radioactive CLEAR probes and scrambled probes confirmed the modeling results. 

Results 

1. Nuclear localization of TFEB was similar in AD carriers of 3,3 or 4,4, but both were elevated compared to 
AMC 3,3. TFEB-induced autophagy mRNAs encoding p62, LC3B, and LAMP2 were elevated in the AD 
3,3 patients compared to AD 4,4 or AMC. This effect was replicated in ApoE3 and ApoE4 expressing 
cells, which also had greater levels of aggregates at baseline, and further did not respond to starvation. 
Our simulations and EMSA experiments showed that ApoE4 directly and specifically binds to the TFEB-
specific CLEAR sequence, compared to both ApoE3 and scrambled and random DNA sequences. 

Conclusion 

Our results show one mechanism by which AD patient carriers of APOE 4,4 have more plaques and tangles than 
do AD patient carriers of APOE 3,3. 
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ADPD7-1777 
CELL DEATH PATHWAYS MEDIATING NEURONAL LOSS DURING ALZHEIMER’S DISEASE 
PROGRESSION IN HUMANS 
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Aims 

We aim to investigate the contribution of apoptosis and autophagy pathways, significant mediators of AD/NFT-
induced neuronal loss, using stereology in a unique brain collection from subjects spanning all AD Braak & Braak 
stages that model AD temporal progression 

Method 

We estimated the burden of aCASP-6 (apoptosis), the microtubule-associated protein 1A/1B-light chain-3 (LC3; 
macroautophagy), and NFTs, in two brainstem nuclei showing the earliest vulnerability to AD NFTs: the dorsal 
raphe nucleus (DRN) and locus ceruleus (LC) from 21 subjects (Table 1) using the optical fractionator. We fit 
linear regressions with each count as outcomes, with Braak score and age as the predictors 

Results 

We detected a significant increase of aCASP-6 per Braak stage increment in the DRN (β=0.02; 95% CI [0.00, 
0.04]) and LC (β=0.02; 95% CI [0.01, 0.03]), from Braak stage 0 (Figure 1). The association became stronger 
after adjusting for age (DRN: β=0.04; 95% CI [0.02, 0.06] and LC: β=0.02; 95% CI [0.02, 0.03]). Neurons positive 
for both NFTs and aCASP-6 significantly increased with Braak stage in the DRN (β=0.02; 95% CI [0.01, 0.03]) 
and the LC (β=0.01; 95% CI [0.00, 0.02]; Figure 1). LC3 and NFT co-localization increased in the DRN (β=0.02; 
95% CI [0.01, 0.03]) and the LC (β=0.02; 95% CI [0.01, 0.03]; Figure 2). In contrast, no significant changes were 
observed for LC3 positivity 

Conclusion 

Apoptosis and macroautophagy markers are active during the AD progression. Measures to preserve autophagy 
function and inhibit activation of aCASP-6 may benefit AD patients 
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ADPD7-1902 
SPREAD OF ALZHEIMER’S DISEASE COULD BE CAUSED BY EXOSOMES FILLED WITH TOXIC 
AMYLOID-BETA OLIGOMERS 
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Aims 

Recently, Aβ oligomers have been shown to drive cellular toxicity and spread to new cells and brain regions, 
thereby contributing to the propagation of Alzheimer's disease. Our aim was to find out how the oligomers spread 
to new cells and if it is possible to interfere with the spread. 

Method 

We show that oAβ is present in exosomes in AD patients’ brains and these exosomes contains significantly 
higher levels of oAβ compared to controls. Neuronally differentiated, human iPS cells took up and internalized AD 
brain exosomes carrying oAβ. Using a 3D co-culture model the exosomes and the oligomer load were shown to 
spread further to secondary neurons where they cause toxicity. 

Results 

To gain deeper mechanistic understanding of the exosome transferring of oAβ, hiPS cells were treated with 
fluorescently labeled oAβ. Similar to the AD brains, part of the oAβ were localized to exosomes. Isolation of 
secreted exosomes again showed the presence of oAβ. These exosomes spread oAβ to secondary and further to 
tertiary neurons, leading to cellular toxicity. Importantly, the cellular propagation of oAβ containing exosomes and 
subsequent toxicity could be inhibited. 

Conclusion 

For the first time, we show that AD brain exosomes contain increased levels of oAβ and these exosomes can 
spread oAβ from neuron to neuron causing the spread of toxicity. Blocking exosome formation, secretion or 
uptake decreases oAβ transfer and toxicity significantly. These results have important implications for 
understanding the disease propagation in AD pathogenesis and shows exosomes as a potential new biomarker 
and drug target for Alzheimer’s disease. 
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ADPD7-0656 
NEUROPSYCHOMETRIC TESTS VALIDATED BY CSF-BIOMARKERS TO DETECT AD PATHOLOGY IN 
PATIENTS PRESENTING WITH DEPRESSIVE SYMPTOMS 
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Aims 

Depressive symptoms in old age may reflect earliest stages of Alzheimer's disease (AD). In clinical routine, when 
depressive symptoms are present, it might be a challenge to differentiate between patients with cognitive 
impairment due to depression and those due to AD. We aimed to identify neuropsychological tests that help to 
distinguish cognitive deficits due to and independent from AD in depressed patients. 

Method 

CERAD-NP was used as neuropsychological screening, depressive symptoms were assessed by the Geriatric 
Depression Scale (GDS). In the cerebrospinal fluid (CSF) Aβ-1-42 and tTau was quantified. CSF-biomarkers 
were considered as positive for AD pathology when ratio of t-Tau/Aβ1-42 was ≥0.58. The cohort was divided into 
patients with positive or negative AD biomarker signature. We calculated ROC curves and determined best 
neuropsychological tests to identify AD pathology in CSF. 

Results 

In our cohort of 630 outpatients Word List Recall performed best with an AUC of 0.71 in non-depressed patients. 
For patients with moderate and high GDS levels (11-20 and 21-30 respectively) Constructional Praxis Savings 
(CPS) revealed highest AUCs with 0.72 (medium GDS) and 0.89 (high GDS). Best combination of three in 
moderate and high GDS groups was CPS in combination with MMSE and Clock Drawing Test. 

Conclusion 

Our analyses reveal CPS as robust screening instrument to identify possible underlying AD in depressed patients. 
Our findings regarding non-depressed patients are in line with our earlier analyses. Easy to apply 
neuropsychological tests are important to identify signs of neurodegeneration when depressive symptoms and 
cognitive deficits appear in parallel. 
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DYNAMICS OF BRAIN IRON LEVELS IN PARKINSON'S DISEASE AND NON-DEGENERATIVE TREMORS 
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Aims 

To investigate longitudinal changes in nigral iron concentration in Parkinson's disease (PD) in comparison to non-
degenerative tremor syndromes (ND-TS) and their relation to clinical parameters. 

Method 

We followed 32 patients with PD and 15 age-matched patients with ND-TS (i.e. essential tremor or dystonic 
tremor) clinically and with 3T MRI over a period of two years. Nigral iron concentration was determined by R2* 
relaxometry. 

Results 

R2* values in substantia nigra were significantly higher in PD compared to ND-TS (p<0.001) at baseline and 
follow-up. During the two year evolution of PD, R2* increased significantly in substantia nigra. There was no 
significant correlation with clinical parameters of disease progression. R2* values contralateral to the clinically 
more affected side did not show stronger increase and there was no significant difference between tremor 
dominant and non-tremor dominant motor phenotype in PD. We found a trend, however not significant, for higher 
R2* increase in PD than in non-degenerative tremor syndromes. 

Conclusion 

Iron accumulation in the substantia nigra distinguishes PD from ND-TS which is a novel finding. There is a trend 
for stronger longitudinal increase of iron concentration in substantia nigra in PD compared to ND-TS. Short-term 
changes in iron concentration are not associated with clinical markers of disease progression. Future studies 
including higher case-numbers and more sensitive techniques are needed to determine if iron imaging might be 
useful as a cost-effective, non-invasive biomarker in differential diagnosis of tremor syndromes. 
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FUNCTIONAL CONNECTOME ORGANIZATION IS ALTERED IN PD PATIENTS WITH MILD COGNITIVE 
IMPAIRMENT 
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Aims 

Investigation of the brain wiring architecture is a powerful approach in the examination of the pathogenic 
mechanisms of neurodegenerative disease. This study investigated the functional brain connectome organization 
in Parkinson’s disease (PD) with mild cognitive impairment (MCI). 

Method 

54 PD-MCI patients, 54 demographically-matched PD patients with no cognitive impairment (PD-ncog), and 41 
healthy controls underwent resting state functional MRI (fMRI). Graph theory analysis was used to measure the 
global topological properties of functional brain networks. Differences in regional networks among groups were 
investigated using Network-based statistics (NBS). 

Results 

PD-ncog patients did not show altered global graph theory measures and regional functional connections relative 
to controls. PD-MCI patients had lower mean network degree, connection density, and global efficiency as well as 
higher path length compared to controls and PD-ncog cases. NBS analysis revealed that, relative to healthy 
subjects, PD-MCI patients showed a large network of reduced functional connectivity that included basal ganglia 
and the majority of fronto-temporo-parietal areas with the most significant being the precentral, postcentral, 
superior and inferior frontal, and superior temporal gyri, anterior and posterior cingulate cortices, and 
supramarginal gyri and insula bilaterally. 

Conclusion 

The topological properties of brain networks are altered in PD patients with cognitive deficits, suggesting a loss of 
efficiency of long-distance functional connections. The pattern of the network alterations and their anatomical 
distribution suggest that network analysis may provide biomarkers of the neuropathological substrate underlying 
PD-related cognitive impairment.  

Supported by: Italian Ministry of Health (Grant #GR091577482); Ministry of Education and Science, Republic of 
Serbia (project 175090). 
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COMPARISON OF FDG BRAIN PET OCCIPITAL HYPOMETABOLISM, PRESERVATION OF POSTERIOR 
CINGULATE AND AMYGDALA REGIONAL METABOLISM IN DEMENTIA WITH LEWY BODIES IN A 
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Aims 

To evaluate the positive and negative predictive values (PPV, NPV) of FDG-PET occipital cortex 
hypometabolism, relative preservation of cingulate and amygdala for a clinical diagnosis of dementia with Lewy 
bodies (DLB) in a memory clinic cohort. 

Method 

Retrospective study of 45 consecutive patients with a diagnosis of dementia from a neurodegenerative etiology 
who had a FDG- PET performed as part of their diagnostic work up at a tertiary memory clinic. A consensus 
diagnosis of Alzheimer’s dementia (AD), Frontotemporal dementia (FTD) or DLB was made based on current 
clinical criteria for AD, FTD and DLB. This included 20 AD, 15 FTD and 10 DLB patients. Regional 
hypometabolism was delineated by automatic segmentation of the frontal, temporal, parietal, occipital regions 
using Siemens syngo Leonordo work station and manual tracing of amygdala and posterior cingulate regions of 
interest (ROI). When ROI SUV was below the average SUV for whole brain, it was notated as regional 
hypometabolism. PPV and NPV were calculated for occipital cortex hypometabolism, relative preservation of 
posterior cingulate and amygdala.  

Results 

The occipital cortex hypometabolism had a PPV:35.7% and NPV:87% for DLB. Cingulate sign had a PPV: 30.4% 
and NPV:86.3%. Relative preservation of amygdala had a PPV:32% and NPV:92%. Occipital cortex 
hypometabolism and cingulate sign considered together  had a PPV: 28.5% and NPV: 78.9%. Clinical utility was 
highest for cingulate sign and amygdala sign when considered together, PPV: 42.8%  and  NPV:87.1% ( 5/10 
DLB were accurately characterized).  

Conclusion 

Cingulate and amygdala signs considered together improved diagnostic accuracy for DLB in a memory clinic 
cohort. 
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ADPD7-0769 
EVALUATION OF BASELINE AND LONGITUDINAL TAU PATHOLOGY IN ALZHEIMER’S DISEASE USING 
[18F]GTP1 (GENENTECH TAU PROBE 1) PET IMAGING 
S. Sanabria Bohorquez
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1
Genentech, Clinical Imaging Group, South San Francisco, USA 

2
Molecular NeuroImaging, Molecular NeuroImaging, New Haven, USA 

3
Genentech, Biomedical Imaging, South San Francisco, USA 

4
Genentech, Neuroscience, South San Francisco, USA 

5
Genentech, Biostats, South San Francisco, USA 

6
Genentech, Early Clinical Development, South San Francisco, USA  

 
Aims 

In Alzheimer’s disease (AD), pathologic tau  burden and regional distribution correlates with cognitive 
function.  [

18
F]GTP1 is a tau PET tracer that exhibits desirable pharmacokinetics and test-retest reliability.  We 

report preliminary results on the distribution of tau pathology in an AD cross-sectional cohort, and changes 
observed at 6 and 12 months in participants of a longitudinal 18-month natural history study. 

Method 

Subjects (age 50 to 85, inclusive) were enrolled in an ongoing study; enrollment goals: 10 cognitively normal 
(MMSE 28-30, CDR 0), 20 prodromal AD (amyloid(+), MMSE 24-30, CDR = 0.5), 20 mild AD (amyloid(+), MMSE 
22-30, CDR 0.5 or 1) and 10 moderate AD (amyloid(+), MMSE 16-21, CDR 0.5 or 1 or 2). [

18
F]GTP1 images are 

acquired over 30 minutes starting 60 minutes post injection. The cerebellar gray reference tissue is used to 
calculate SUVR, and tau pathology was assessed by a density metric (average SUVR) and an extent metric (% of 
voxels above a SUVR threshold). 

Results 

Baseline tau pathology in gray matter, using both density and extent, increased as a function of disease state 
(prodromal, mild, moderate), yet varied in distribution between subjects and across cohorts, with extent providing 
greater dynamic range.  Preliminary longitudinal data show that increases in tau pathology could be detected in 
mild and moderate subjects within 6-9 months. In contrast, healthy controls show low baseline gray matter tau 
pathology and no longitudinal change. 

Conclusion 

Preliminary analysis suggests that [
18

F]GTP1 imaging can detect baseline tau pathology and 
progression.  Additional interim analysis from this ongoing study will be presented. 
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ADPD7-1743 
MAPPING BRAIN SYNAPSES WITH PET AND [18F]UCB-H, A TRACER FOR SYNAPTIC VESICLE PROTEIN 
2A 
E. Salmon
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1
University of Liege, GIGA - Cyclotron Research Centre, Liège, Belgium 

2
UCB Biopharma SPRL, UCB Biopharma SPRL, Brussels, Belgium  

 
Aims 

To evaluate human brain distribution of [
18

F]UCB-H, a PET tracer of synaptic vesicle protein 2A (SV2A) 

Method 

100 minutes dynamic PET data were acquired in four healthy volunteers after injection of 170.4 ± 24.9 MBq 
of  [

18
F]UCB-H. Arterial input function was measured (MIF) and input function was also derived from the dynamic 

images using a seeding region on the carotid arteries (IDIF). Logan graphical analysis method was used with both 
MIF and IDIF to estimate brain regional volume of distribution (Vt) 

Results 

[
18

F]UCB-H PET data showed a high and rapid uptake in grey matter structures, with an expected ubiquitous 
brain distribution of the SV2A radiotracer and a precise delineation of temporal structures. IDIF was very well 
matched to that obtained by “gold standard” MIF. Vt obtained with both input functions ranged from 4.3 to 9.3 
ml/cm

3
 (figure) and showed a high linear relationship. Both MIF and IDIF analysis provided a significant lower Vt 

in the two elderly participants compared to the two young volunteers when taking all regions into account 
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Conclusion 

The distribution of the synaptic radiotracer is ubiquitous in the brain, and temporal regions are well delineated. 
The analyses suggest that an accurate quantification of [

18
F]UCB-H can be performed without invasive arterial 

blood sampling and when no suitable reference region is available, using dynamic PET carotid activity 
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ADPD7-0021 
TARGETING THE DYNAMICS OF ABETA AMYLOID PRODUCTION/CLEARANCE IN SPORADIC 
ALZHEIMER’S DISEASE 
C. Masters
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1
The Florey Institute, The University of Melbourne, Melbourne, Australia 

2
Molecular Imaging Research, Austin Health, Melbourne, Australia  

 
 

There are two basic forms of Alzheimer’s disease (AD). The common (>95%) form is sporadic, and is caused by 
the failure to clear the Aβ peptide (mean age at onset 80 years). The rare (< 5%) autosomal dominant familial 
form is caused by the over-production of Aβ42 (mean age at onset 45 years). In both forms, the kinetics of Aβ 
accumulation are similar, taking about 30 years to accumulate a total of approximately 7mg of Aβ. Thus we 
estimate that sporadic AD starts about the age of 50 years and the autosomal dominant form starts about 15 
years of age. Most Aβ in the brain (> 93%) exists in the urea/detergent/formic acid extractable fractions. A 
disease-modifying strategy needs to keep the total brain Aβ burden close to normal levels (<2 mg) to prevent or 
delay onset. Such a strategy may encompass lowering production, stabilizing or neutralizing the toxic Aβ species, 
and promoting Aβ clearance from the brain. We calculate that a 20% improvement in clearance of Aβ may be 
sufficient to delay onset by five years, if a therapy commences at the Aβ-PET cut-off of 1.4 SUVR, 20 years 
before onset. Proportionally, a 40% treatment effect would be required if started 10 years before onset, and an 
80% effect would be required five years before onset. These targets should be achievable using combinations of 
passive immunotherapies and BACE inhibitors. 
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ADPD7-0038 
FROM TRANSLATIONAL RESEARCH TO PREVENTION TRIALS: TARGETING THE PATHOPHYSIOLOGY 
OF ALZHEIMER’S DISEASE 
R. Bateman

1
 

1
Washington University School of Medicine, Department of Neurology, Saint Louis, USA  

 
 

Studies of the pathophysiology of Alzheimer's disease which include amyloid-beta production, deposition and 
clearance rates in both dominantly inherited AD mutation carriers and later-onset sporadic AD will be 
presented.  The findings of similar processes in amyloid-beta kinetics, amyloid deposition, brain atrophy and 
hypometabolism with atrophy, tau pathology by PET scans, and clinical and cognitive decline will be 
demonstrated with implications reviewed.  The DIAN observational studies of the Alzheimer’s disease process 
begins 20-30 years before clinical symptoms will be presented. The rationale for interventional trials in dominantly 
inherited AD and prevention trials will be reviewed including discussion of ongoing trials.  The Dominantly 
Inherited Alzheimer Network Trials Unit (DIAN-TU) trial is an adaptive platform trial testing multiple drugs to slow 
or prevent the progression of Alzheimer’s disease in dominantly inherited Alzheimer’s disease (DIAD) 
families.  With completion of enrollment of the first two drug arms, the DIAN-TU now prepares to add new drugs 
to the platform, designated as the Next Generation Prevention Trial (NexGen). Updates on latest design elements 
including maximally effective dosing, disease progression models, and cognitive composites will be presented. 
The DIAN-TU trial design is an adaptive design of multiple drugs, multiple pharmaceutical partners, academics 
serving as sponsor, geographic distribution of a rare population and intensive safety and biomarker assessments. 
Distinctive operational aspects such as home health research delivery, safety magnetic resonance imaging (MRI) 
at remote locations, monitoring clinical and cognitive measures, and regulatory management involving multiple 
pharmaceutical sponsors of the multifaceted DIAN-TU trial will be described. 
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ADPD7-0019 
ANTIBODY THERAPY FOR ALZHEIMER’S DISEASE - KEY CHALLENGES 
C. Hock

1,2
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2
, R.M. Nitsch
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1
Institute for Regenerative Medicine, University of Zurich, Switzerland 

2
Neurimmune, Schlieren, Switzerland  

Alzheimer’s disease (AD) is characterized by the deposition of toxic protein aggregates in the brain, e.g. beta-
amyloid peptides and tau proteins. Lowering such protein aggregates constitutes a major target for treatment and 
prevention of AD and related conditions. Enrolling subjects based on clinical criteria alone, however, may result in 
misclassification as evidenced by the relatively high percent of subjects negative on PET beta-amyloid scans in 
subgroups of two completed phase 3 studies. Consequently, novel study protocols were designed testing 
immunotherapy in subjects with proven beta-amyloid deposition in brain (Sevigny et al., Nature 2016). In addition, 
novel study protocols selected patients in earlier, even prodromal stages, e.g. PET beta-amyloid positive subjects 
with mild cognitive impairment (MCI) due to AD. Key challenges of immunotherapy include targeting the most 
relevant Aβ species, establishing a consistent dose-response, selecting the right timing and duration of the 
intervention, demonstrating a clinical / biomarker correlation and managing amyloid related imaging abnormalities 
(ARIA E/H). Novel imaging modalities using PET ligands allowing the assessment of amyloid and tau deposits 
along with advanced MRI measurements may help to identify the most suitable study population and to select 
appropriate biomarker and clinical endpoints for the monitoring of long-term outcome.  
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ADPD7-0590 
THE ARIA PARADOX: OFF-KEY OR KEYNOTE IN THE OPERA OF IMMUNOTHERAPY? 
F. Piazza
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Karolinska Institutet, Department of NVS- Center for Alzheimer Research- Division of Neurogeriatrics, Huddinge, 

Sweden 
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6
AP-HP- Hôpital Saint-Antoine, Department of Neurology, Paris, France 

7
Hospital de la Santa Creu i Sant Pau, Department of Neurology, Barcelona, Spain 

8
Fondazione IRCCS Istituto Neurologico "C.Besta", U.O. Neuropathology, Milan, Italy 

9
National Cerebral and Cardiovascular Center, Department of Stroke and Cerebrovascular Diseases, Osaka, 

Japan 
10

ASMN, Neurology, Reggio Emilia, Italy 
11

Vita-Salute San Raffaele University, Nuclear Medicine Unit San Raffaele Hospital-
 Division of Neuroscience San Raffaele Scientific Institute, Milan, Italy 
12

iCAB International Network, https://sites.google.com/site/icabinternationalnetwork/home, Monza MB, Italy  
 
Aims 

Results of the immunotherapy trial with aducanumab are showing great promises, leading to a cautious hope that 
we are likely running on the proper road.  

The exciting slowing of cognitive decline, associated with the encouraging dose- and time-dependent amyloid-
PET reduction in prodromal- and mild-AD have, however, somehow left unnoticed the remarkable occurrence of 
ARIA, up to 55% in the 10mg/kg ApoE4 arm, an incidence never reported before in clinical trials. 

Notably, analogous dose- and APOEε4-related incidences of ARIA have been also reported with other anti-
Abeta42 therapeutic antibodies such as bapinezumab and gantenerumab, another promising fully-human 
antibody entering phase3. Conversely, Solanezumab, an anti-soluble-Abeta42 antibody, has only shown a milder 
incidence of ARIA, albeit not reaching the same positive effects, while the first immunotherapy trial of CAA with 
ponezumab, an anti-Abeta40 antibody, has not led to any ARIA, although its proof of efficacy still need further 
investigations. Lately, ARIA-like events mediated by anti-Abeta autoantibodies have been demonstrated occurring 
spontaneously in CAA-related inflammation patients.Method 

Paradoxically, ARIA might thus represent a key-step of immunotherapy, revealing not only if an antibody works 
but, most importantly, why and how it works. 

Results 

Biomarkers of ARIA will represent the game changer in the way we trial patients, marking a major and exciting 
shift in our ability to treat AD and CAA. 

 

Conclusion 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 269 

  

Here, we will present the first biomarkARIA Project results from the iCAB International Network 
(https://sites.google.com/site/icabinternationalnetwork/home), a World-Wide Consortium for the discovery and 
validation of novel CSF, MRI and PET biomarkers of ARIA in AD and CAA. 
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ADPD7-1021 
12-MONTH INTERIM ANALYSIS OF APOE4 CARRIERS FOR FIXED AND TITRATION DOSING REGIMENS 
IN PRIME, A PHASE 1B STUDY OF ADUCANUMAB 
V. Viglietta
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Aims 

Aducanumab (BIIB037), a human anti-amyloid beta monoclonal antibody, is being investigated as disease-
modifying treatment for early Alzheimer’s Disease (AD). We report interim results from a Phase 1b study (PRIME) 
for fixed-dose and titrated aducanumab in the subgroup of ApoE4 carriers. 

Method 

In this randomized, double-blind, placebo-controlled study (NCT01677572), patients (50‒90 years; positive 
florbetapir PET scan; prodromal/mild AD), stratified by ApoE4, received aducanumab or placebo q4wk for 52 
weeks. After completion of fixed-dose enrollment, a cohort of ApoE4 carriers who received titrated doses of 
aducanumab (1 mg/kg [2 doses]; 3 mg/kg [4 doses]; 6 mg/kg [5 doses]; 10 mg/kg thereafter) or placebo was 
added. By week 52, the average titrated dose was 5.3 mg/kg. Primary endpoint: safety and tolerability; 
exploratory endpoints: amyloid-beta reduction using amyloid PET at 1 year, Clinical Dementia Rating‒Sum of 
Boxes (CDR‒SB), Mini-Mental State Examination (MMSE). 

Results 

A total of 138 ApoE4 carriers were dosed. After 12 months, decreases in brain amyloid-beta plaques were 
observed with fixed-dose and titrated aducanumab versus placebo (adjusted mean [standard error] change from 
baseline in PET SUVR for titrated aducanmab: -0.164 [0.026] vs 0.035 [0.020], respectively). This was 
accompanied by slowing of clinical decline (CDR‒SB and MMSE) versus placebo and an apparent lower 
incidence of ARIA for titrated aducanumab versus 6 and 10 mg/kg fixed dose. 

Conclusion 

Over 12 months, fixed-dose and titrated aducanumab reduced amyloid-beta plaques versus placebo in ApoE4-
carrier patients. Clinical effects were generally consistent between titration and fixed dose. These results support 
ENGAGE and EMERGE Phase 3 study designs. 
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ADPD7-0921 
LONG-TERM SAFETY AND TOLERABILITY OF ESCALATING DOSES OF CRENEZUMAB IN PATIENTS 
WITH MILD-TO-MODERATE ALZHEIMER'S DISEASE 
V. Asnaghi
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Aims 

Crenezumab is a humanized anti-amyloid-beta monoclonal antibody in development for the treatment of 
Alzheimer’s disease (AD). Crenezumab binds multiple forms of amyloid-beta, with high affinity for oligomers. Its 
IgG4 backbone with reduced effector function is hypothesized to lower the risk of amyloid-related imaging 
abnormalities (ARIA). In Phase II, crenezumab was generally safe and well tolerated; the highest dose tested was 
15 mg/kg intravenously every 4 weeks (IV q4w). As the current profile allows for evaluation of higher doses, the 
objective of this study (GN29632) is to evaluate the safety and tolerability of crenezumab at doses up to 120 
mg/kg IV q4w in preparation for Phase III studies (at 60 mg/kg, based on interim data from this study). 

Method 

50–90-year-old mild-to-moderate AD patients with an amyloid-positive positron-emission tomography scan were 
enrolled in 3 consecutive cohorts administering 4 infusions of 30, 45, 60 or 120 mg/kg IV q4w crenezumab, or 
corresponding placebo (5:1 ratio). Upon completion of the double-blind, placebo-controlled portion of the study, 
patients may continue on active drug at the dose assigned at randomization, except for Cohort 3 patients, who 
will receive 60 mg/kg. 

Results 

As of August 25, 2016, 26 patients were enrolled in Cohort 1, 26 in Cohort 2 and 23 in Cohort 3. Safety and 
tolerability data for patients exposed to crenezumab for up to approximately 18 months will be presented. 

Conclusion 

The long-term safety and tolerability of crenezumab is evaluated in mild-to-moderate AD at doses up to 120 
mg/kg. Detailed conclusions will be presented. 
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ADPD7-1753 
SAFETY, TOLERABILITY, PHARMACOKINETICS AND PHARMACODYNAMICS OF MEDI1814, A BETA-
AMYLOID 42-SPECIFIC ANTIBODY, IN MILD-MODERATE ALZHEIMER'S DISEASE 
T. Ostenfeld
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Aims 

MEDI1814 is a fully human IgG1λ monoclonal antibody, engineered for selective, high-affinity binding of Aβx-42 
(Aβ42) peptides and for reduced effector function. In a two-part single (SAD) and multiple ascending dose (MAD) 
study we set out to evaluate the safety, tolerability, pharmacokinetics (PK) and pharmacodynamics (PD) of 
MEDI1814 in patients with mild to moderate Alzheimer’s Disease (AD). 

Method 

Eligibility criteria for the trial included: age 55-85, > 6-month history of probable AD according to National Institute 
of Aging-Alzheimer’s Association (NIA-AA) criteria, and a MMSE score of 16-26 inclusive. In the SAD part, N=45 
subjects received placebo or MEDI1814 at doses of 25, 100, 300, 900 and 1800 mg intravenously (IV) or 100mg 
subcutaneously (SC). Doses in the MAD phase (N=32) were 300, 900 and 1800 mg IV or 200 mg SC (every 4 
weeks for 3 doses). Safety evaluations included cerebral MRI scans. 

Results 

MEDI1814 was well tolerated with no serious adverse events reported.  No cases of amyloid-related imaging 
abnormalities (ARIA) were observed.  Predictable and dose-proportional changes in serum PK for MEDI1814 
were observed across cohorts. CSF PK demonstrated CNS penetration of MEDI1814. PD data showed dose-
dependent suppression of CSF free Aβ42 and increases in total Aβ42, but no change in total Aβ40 across doses. 

Conclusion 

MEDI1814 appears safe and well tolerated following single and repeat doses up to 1800 mg IV or 200mg SC, 
with no evidence of ARIA. Data provide evidence of selective Aβ42 target engagement by MEDI1814 in the 
central compartment.  Results from a final analysis will be presented. 
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THIRD GENERATION IMMUNOTHERAPY FOR THE PREVENTION AND TREATMENT OF ALZHEIMER'S 
DISEASE 
A. Sandberg
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Aims 

Soluble aggregates of the amyloid-beta peptide denoted “oligomers” are implicated in Alzheimer’s disease, but 
not easily targeted as other forms of the peptide dominates. No truly oligomer-specific vaccine or monoclonal 
antibody have yet been evaluated in animals or humans. This project aims to bridge this knowledge gap by 
evaluating the efficacy, safety, and immunogenicity of a highly stable oligomer mimic as an antigen component of 
an active immunotherapy, ALZ-101, intended for the treatment of Alzheimer’s disease. 

Method 

The Aβ peptide antigen is synthesized and purified to 95%, freeze-dried, then resuspended and allowed to 
oligomerize. Animals are immunized with antigen formulated with Alum, and the immunogenicity, oligomer 
specificity, and safety evaluated. Human PBMCs are primed with antigen in vitro and the type of T-cell activation 
assessed after restimulation. 

Results 

The ALZ-101 anti-oligomer vaccine is completely non-fibrillogenic and only weakly immunogenic in the absence 
of adjuvant. It generates a powerful humoral immune response when formulated with Alum. Antibodies formed 
are primarily 100% oligomer specific and of IgG isotype. They are able to protect mouse brain synapses from 
Abeta-induced damage. The macroscopic evaluation of vital organs demonstrates that the immune response is 
not associated with any findings suggestive of systemic toxicity. 

Conclusion 

Stable non-fibrillogenic oligomers presents the immune system with an array of homogeneous epitopes that 
induces B-cells to produce antibodies 100% specific for the antigen. ALZ-101 is thus a rare example of an active 
immunotherapy that is able to induce an immune response with the ability to specifically reach the oligomer target 
in the brain. 
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ADPD7-1576 
IN VIVO DETECTION OF BRAIN PATHOLOGY IN PRECLINICAL AND EARLY ALZHEIMER DISEASE WITH 
GRADIENT ECHO PLURAL CONTRAST MRI 
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Aims 

To introduce a new broadly available diagnostic technique, allowing early identification of AD during a long pre-
symptomatic period.  

Method 

Our approach is based on the Gradient Echo Plural Contrast Imaging (GEPCI) technique that provides 
quantitative in vivo measurements of several brain-tissue-specific characteristics of the gradient echo MRI signal 
(GEPCI metrics) that depend on the integrity of brain tissue cellular structure.  

Preliminary GEPCI data were obtained from 34 research participants who were also assessed with Clinical 
Dementia Rating (CDR), cognitive performance tests and CSF amyloid (Aβ) biomarker Aβ42. A subset of 
participants also underwent amyloid PET imaging. The participants were divided in three groups: normal (CDR=0, 
Aβnegative), preclinical (CDR=0, Aβpositive), early AD dementia (CDR=0.5 or 1).Results 

Combined GEPCI metrics demonstrated significant differences among the groups. GEPCI metric characterizing 
tissue cellular integrity in the hippocampus significantly correlated with psychometric tests and was more 
essential parameter affecting cognitive performance than hippocampal atrophy.  

Our studies also uncovered a remarkable correlation (r=0.84)  between GEPCI brain tissue metrics and Aβ 
burden in the brain defined by PET - the current in vivo gold standard for detection of cortical b-amyloid, thus 
supporting GEPCI as a potential surrogate marker for cortical amyloid load. 

Conclusion 

We have demonstrated that GEPCI provides a new approach for the in vivo evaluation of AD-related tissue 

pathology in the preclinical and early symptomatic stages of AD. Since MRI is a widely available technology, the 
GEPCI surrogate markers of AD pathology have a potential for improving AD diagnostic, and evaluation of new 
disease-modifying therapies. 
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ADPD7-1343 
MICROINFARCTS DETECTED ON MRI – ANOTHER IMPORTANT IMAGING BIOMARKER IN COGNITIVE 
IMPAIRMENT? 
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Aims 

Microinfarcts are due to cerebral small vessel disease and have prior been studied histopathologically, and on 
7.0T MRI. Recent evidence has however proven that microinfarcts can be detected on routine 3.0T clinical MRI 
scans. The prevalence and associations of microinfarcts in cognitive impairment on 3.0T MRI is however 
undetermined, and the implications and associations are unknown. 

Method 

Recruited patients (n=370) underwent memory investigation as well as a 3.0T MRI scan. All MRIs were analyzed 
for cortical microinfarcts (CMI) as well as acute microinfarcts (AMI). CMI were rated according to a new scale for 
3.0T derived from 7.0T MRI and histopathological analysis. Microinfarcts were defined as hypointense on T1-
MPRAGE, perpendicular to the cortex and under 5mm in size, and hyperintense or isointense on FLAIR. AMI 
were rated and defined as small hyperintense dots on DWI. Associations between CMI and AMI and imaging 
markers and clinical parameters were determined with generalized linear models. 

Results 

The prevalence of CMI was 43%, and AMI 5% in the whole cohort. A high number of CMI, but not AMI, was 
associated with high age (B=0.2, P=0.02), and lower cognitive score (B=-0.05, P=0.002). Similarly, a high number 
of CMI, but not AMI, showed associations with lower amyloid levels in the cerebrospinal fluid (B=-0.02, P=0.001). 
No associations were seen with other imaging markers and clinical parameters for both CMI and AMI. 

Conclusion 

CMI is common in a memory clinic cohort and may prove to be an important imaging marker of 
neurodegeneration. 
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DIFFERENTIAL ATROPHY PATTERNS IN PARKINSON’S DISEASE WITH COGNITIVE IMPAIRMENT AND 
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Aims 

We sought to examine similarities and differences in atrophy in Parkinson’s disease patients with cognitive 
impairment (PD-IMP) and those with Alzheimer’s disease with Parkinsonian symptoms (AD-P). 

Method 

MRI scans were downloaded from ADNI and PPMI (www.loni.usc.edu). Scans were processed using VBM in 
SPM8. PD patients were considered impaired if diagnosed with MCI/Dementia or if their MoCA score was <22. 
Parkinsonian symptoms in ADs were based on the clinical report. Disparate (IND) and overlapping atrophy 
patterns relative to cognitively normal controls (CN) were explored using an ANCOVA model for each with 
appropriate covariates. A voxel-wise significance threshold of p<0.05 (FWE) and k=50 voxels was used.  

Results 

Both AD-P and PD-IMP showed significant atrophy relative to CN, which was greater in AD-P (Fig. 1). AD-P 
showed widespread regions of atrophy not seen in PD-IMP, while PD-IMP showed more atrophy than AD-P in 
focal regions of the frontal and anterior temporal lobes. Overlap in atrophy between AD-P and PD-IMP was seen 
in frontal and anterior temporal regions.  

Conclusion 

Greater cognitive impairment was associated with more atrophy across groups but in PD-IMP there was a more 
selective frontal pattern of atrophy. The most atrophic regions in PD-IMP showed overlap with AD-P suggesting 
potential common mechanisms. Future studies should examine prodromal stages of AD and PD-IMP to identify 
common pathways involved in early stage disease. 
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ADPD7-0484 
SUBTYPES OF ALZHEIMER’S DISEASE BASED ON PATTERNS OF BRAIN ATROPHY: LONGITUDINAL 
TRAJECTORIES AND CLINICAL APPLICATIONS 
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Aims 

Atrophy patterns on magnetic resonance imaging (MRI) can reliably predict three neuropathological subtypes of 
Alzheimer’s disease (AD): typical AD, limbic-predominant AD, or hippocampal-sparing AD. We investigated 
whether visual rating scales can capture this information aiming to facilitate these investigations in the clinical 
routine.  

Method 

198 AD patients were classified as typical AD (n=100), limbic-predominant (n=33), or hippocampal-sparing (n=35) 
by using visual rating scales of medial temporal, posterior, and frontal atrophy. A fourth subtype with no atrophy 
(NA) was identified (n=30). 230 healthy controls were also included. The AD subtypes were characterized at 
baseline and disease progression was studied over two years. 

Results 

Multivariate analyses showed great overlap among subtypes in demographic, clinical, and cognitive variables at 
baseline. Despite comparable disease duration among AD subtypes, typical AD was more severely impaired at 
baseline. Regarding memory, typical AD and limbic-predominant evidenced more consolidation problems, while 
hippocampal-sparing and NA showed more problems in free retrieval. Memory performance was more dependent 
on non-memory cognitive functions in hippocampal-sparing and NA. No between-group differences were found 
for cerebrospinal fluid biomarkers and ApoE ε4 distribution. Hippocampal-sparing and NA showed less 
aggressive disease progression over two years. 

Conclusion 

The nature of memory impairment is different across subtypes and corresponds to the underlying atrophy pattern. 
This suggests that the stage of dementia in AD may be reached via different pathways. Recognizing this 
heterogeneity is crucial for designing future clinical trials, improving diagnosis/prognosis, and tailoring cognitive 
interventions. Visual rating scales may facilitate these tasks in the clinical routine. 
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PATTERNS OF BRAIN MICROSTRUCTURAL DEGENERATION DIFFERENTIATE CLINICALLY DIAGNOSED 
PROGRESSIVE SUPRANUCLEAR PALSY AND CORTICOBASAL DEGENERATION FROM PARKINSON’S 
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Aims 

Corticobasal degeneration (CBD) and progressive supranuclear palsy (PSP) are Parkinson-plus disorders that 
clinically present similar parkinsonian features as Parkinson's disease (PD). Markers for differentiating Parkinson-
plus disorders from PD have impact on management of treatment. 

Method 

White matter volumes and fractional anisotropy (FA) were measured using structural and diffusion tensor MRI 
(DTI) in 22 PD (age=64±7), 31 PSP (age=69±7), 32 CBD (age=67±6) patients who were onset within 6 years, and 
63 control subjects (age=62±8). Group differences in MRI measurements were tested voxel-by-voxel using two-
sample t-test, and Bonferroni correction. 

Results 

PD showed marginally lower FA than controls in bilateral basal ganglia, and significantly reduced FA than PSP 
and CBD predominantly in bilateral substantia nigra, globus pallidus, putamen and ventral lateral thalamus. PSP 
and CBD showed significantly reduced FA than PD and controls predominantly in bilateral cerebellar dentate, 
superior cerebellar peduncle, midbrain, retrolenticular internal capsule, anterior-middle corpus callosum and 
cingulum, and white matter projections to the supplementary motor, motor, and sensorimotor cortices. 
Furthermore, FA in superior cerebellar peduncle was significantly lower in PSP than in CBD. Patterns of white 
matter atrophy are less characteristic than FA in differentiating disorders.  

 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 279 

  

 
 
Conclusion 

This study implicated that microstructural degeneration in Parkinson-plus disorders specifically involves the 
cerebellorubrothalamic and thalamocortical pathways, whereas PD vulnerably involves the nigrostiratal and 
thalamostriatal circuits. DTI provides a valuable marker in differentiating Parkinson-plus disorders from PD. 
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SUBJECTIVE MEMORY DECLINE: ATROPHY PATTERNS, COGNITION, AMYLOID BURDEN AND CLINICAL 
PROGRESSION OVER 7.5 YEARS 
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Aims 

Subjective memory decline might be the earliest sign of Alzheimer’s disease (AD). However, it also occurs in 
aging and various neurological, medical, and psychiatric conditions. Hence, one of the challenges at present is to 
identify individuals with subjective memory decline that has a truly neurodegenerative underlying etiology. We 
aimed to identify individuals with subjective memory decline (SMD) who had high risk of progression to mild 
cognitive impairment (MCI) or dementia in the longest longitudinal study to date (7.5 years), by using a novel 
disease severity index based on multivariate analysis of magnetic resonance imaging data. This disease severity 
index condenses a large amount of disease-related information in a single score and has potential diagnostic 
applicability. 

Method 

A total of 69 healthy controls, 86 SMD, 45 MCI, and 38 AD patients were included. Baseline assessments 
included clinical interview, comprehensive cognitive testing, MRI, PET amyloid imaging and ApoE ε4 genotyping. 
Clinical data were available at baseline, 18, 36, 54 and 90 months follow-up. 

Results 

SMD evidenced cognitive performance intermediate between healthy controls and MCI. The disease severity 
index identified eleven (13%) SMD individuals with an AD-like pattern of brain atrophy. These individuals showed 
subtle cognitive decline, increased clinical severity, higher amyloid burden and worse clinical progression (6.2 
times higher likelihood to develop MCI, dementia or die than healthy controls). 

Conclusion 

The current disease severity index may have relevance for clinical practice, as well as for selecting appropriate 
individuals for clinical trials. 
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Aims 

To longitudinally investigate the associations of brain structural patterns with cognitive impairment, Apolipoprotein 
E (APOE) genotype and the levels of cerebrospinal fluid (CSF) amyloid-beta 1-42 (Aβ) peptide in mild cognitive 
impairment (MCI) patients.  

Method 

The dataset included 568 participants (Alzheimer’s disease = 195, MCI-stable = 75, MCI-progressive = 70, control 
= 228) with up to 3 years follow-up from the Alzheimer's disease Neuroimaging Initiative (ADNI) cohort. The 
FreeSurfer longitudinal stream was used to extract 55 regional cortical thickness and subcortical volume 
measures. The brain structural patterns were summarized into a disease severity index (SI) using multivariate 
data analysis of MRI-derived measures. The SI is used to determine whether the structural patterns of a MCI 
patient are similar to AD (AD-like) or control subjects (CN-like).  

Results 

The mixed ANCOVA showed that AD-like MCI patients carrying the APOE ε4 allele as well as AD-like MCI 
patients with abnormal Aβ levels had greater SI and faster rate of atrophy (p = 0.003 and p = 0.004, respectively). 
The SI and its yearly changes strongly correlated with the severity of cognitive impairment (p < 0.001). In MCI-
progressive patients, earlier progression to AD was associated with a higher baseline SI (p < 0.001). 

Conclusion 

The SI as a summary of brain structural patterns is strongly associated with cognitive status and progression 
incident. The results suggest an association between brain atrophy patterns and APOE genotype as well as 
amyloid pathology where the disease-related brain structural changes are independently modulated by APOE 
genotype and amyloid pathology.  
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MICROSTRUCTURAL CORTICAL CHANGES ALONG THE ALZHEIMER'S DISEASE CONTINUUM 
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Aims 

Cortical mean diffusivity (MD) changes might be a biomarker for Alzheimer’s disease (AD). We assessed the 
relationship between cortical MD and cortical thickness (CTh) along the AD continuum. 

Method 

Multicentre study (4 centers; 331 participants). We included 263 healthy controls (HC), 36 mild cognitive 
impairment (MCI) patients, and 32 AD patients. Participants underwent a complete clinical assessment, a lumbar 
puncture and a 3T MRI. We measured core AD CSF biomarkers (amyloid-ß 1-42 [Aß1-42] and phosphorylated tau 
[p-tau]) levels, CTh and MD. We used the NIA-AA staging system for preclinical AD. To analyse the relationship 
between CTh and MD we performed group comparisions: HC vs MCI; HC vs AD and within the preclinial AD 
stages. We also analysed the correlation between core AD biomarkers and both MD and CTh in HC. 

Results 

Compared to Stage0, Stage1 subjects reveal increased Cth and decreased MD values in parietal areas, whereas 
Stage2, MCI and AD  showed atrophy and increased MD in AD vulnerable regions (frontal and temporoparietal 
cortices) that progressed along the AD continuum. MD correlates positively for CSF Aß1-42 in HC p-tau negative 
subjects and  for CSF p-tau in HC Aß1-42 positive subjects whereas CTh negatively for CSF p-tau levels in HC 
Aß1-42 positive subjects. 

 

Conclusion 

Cortical microstructural changes are intimately related to cortical thickness. Both measures show a biphasic 
trajectory of changes in the AD continuum with an early increased in CTh associated with decreases in MD in 
stage1 subjects followed by progressive atrophy and increases in MD in stage2 HC, MCI and AD patients. 
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Aims 

There are no disease mechanism(s)-associated laboratory-based biomarkers in clinical use for dementia with 
Lewy Bodies (DLB).  This void is detrimental to the diagnosis of our patients and their proper stratification in 
clinical trials. Here, based on evidence that heterozygous mutations in GBA1 encoding the enzyme b-
glucocerebrosidase (GCase) increase risk of cognitive impairment in alpha-synucleinopathies but not Alzheimer’s 
disease (AD), we asked whether the circulating lipidome could be used to stratify patient populations. 

Method 

We used a targeted lipidomics approach to profile plasma sphingolipids and glycerophosphocholine lipids of 49 
DLB, 31 AD, 18 amnestic mild cognitive impairment (aMCI) patients and 75 healthy control subjects. New 
differential mobility spectrometry LC-ESI-MS methodologies (see Xu et al abstract) were able to further quantify 
network changes of mutant GBA1-associated metabolic impairments associated with the hydrolysis of 
glycosylceramide to glucose, ceramide, and sphingosine. 

Results 

Using systems level analyses applying multiple machine learning algorithms, we identified lipidomic profiles that 
distinguished discrete patient populations in our discovery cohort.  Critical lipid features were also identified that 
stratified multiple patient subgroups within clinical diagnoses. Pathway analyses identified potential lipid metabolic 
abnormalities specific to different dementias. 

Conclusion 

Our data hint at the power of analyzing circulating lipidomes to stratify different patient populations within and 
across different diagnoses.  These data justify (and require) validation of critical lipid indicators of diagnosis 
(state) and critical endpoints (fate) in larger patient cohorts.   

This work is supported by the Weston Brain Institute, Canadian Institutes of Health Research and Parkinson 
Research Consortium of Ottawa. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 284 

  

  

  

SYMPOSIUM 29 - POTENTIAL NOVEL BIOMARKERS IN AD, PD, LBD, MCI 

 
ADPD7-0638 
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Aims 

Based on previous results, we hypothesized that glucosylceramide and ceramide metabolism could be perturbed 
in sporadic PD patients without GBA mutations. We determined whether plasma ceramides, glucosylceramides, 
and their ratios were cross-sectionally and longitudinally associated with PD severity and cognitive decline. 

Method 

We included 225 cognitively normal sporadic PD patients (mean age=66.3 years) who were enrolled in the 
DEMPARK/LANDSCAPE study, had a 12 month follow-up visit, and did not have a GBA mutation or variant. 
Plasma ceramides and glucosylceramides were determined by LC/ESI/MS/MS. Ordinal logistic regression was 
used to cross-sectionally examine the relationship between plasma ceramides and glucosylceramides, their 
ratios, and PD severity using the Hoehn and Yahr scale.  Linear mixed models were used to assess the 
association between the baseline lipid levels and ratios and baseline and 12-month change in MMSE.  Models 
were adjusted for age, sex, education, and disease duration. 

Results 

A higher ratio of ceramide to glucosylceramide C18:0 (b=0.93; p=0.001) was most strongly associated with PD 
severity at baseline. There was insufficient one-year change in the Hoehn and Yahr scale to examine longitudinal 
associations. There were no cross-sectional associations between the ceramide to glucosylceramide ratios and 
cognition. Longitudinally, a higher ratio of ceramide to glucosylceramide C18:0 (b= -0.78; p=0.020) was also 
associated with greater one-year MMSE decline. 

Conclusion 

Together, these results suggest that a higher ceramide to glucosylceramide ratio, especially of C18:0, may be a 
potential blood-based biomarker of disease severity and a prognostic marker of one-year cognitive decline among 
sporadic PD patients without GBA mutations or variants. 
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Aims 

We have developed a novel real-time quaking-induced conversion (RT-QuIC)-based assay to detect pathological 
alpha-synuclein aggregation in brain homogenates (BH) and cerebrospinal fluid (CSF) from Parkinson’s disease 
(PD) and dementia with Lewy bodies (DLB) patients. 

Method 

The alpha-synuclein RT-QuIC assay was developed by using BHs from patients with clinico-pathological 
diagnosis of DLB, Alzheimer’s disease (AD), sporadic Creutzfeldt-Jakob disease and controls. Next, an 
exploratory set of 99 in vivo CSF samples obtained from a large, longitudinal, clinico-pathological OPTIMA 
(Oxford Project to Investigate Memory and Ageing) study were analysed to investigate the performance of the 
alpha-synuclein RT-QuIC. The final validation phase was carried out in vivo CSF samples derived from Oxford 

Parkinson’s Disease Centre (OPDC) Discovery cohort i.e. 20 patients with clinically diagnosed early PD, 15 
controls and 3 at-risk patients with REM sleep behaviour disorder (RBD). 

Results 

RT-QuIC detected alpha-synuclein aggregation in PD and DLB CSF with sensitivities of 95% and 92%, 
respectively and with an overall specificity of 100% when compared to AD and control CSF. Patients with 
neuropathologically confirmed tauopathies (progressive supranuclear palsy or corticobasal degeneration) gave 
negative responses. Interestingly, all three RBD patients had a positive RT-QuIC response suggesting that this 
test could potentially be used as an early diagnostic test for prodromal PD. No correlation was found between 
total CSF alpha-synuclein measured by ELISA and RT-QuIC kinetics. 

Conclusion 

These results are a significant improvement on current ELISA techniques, offering a potentially valuable 
biomarker approach to the early clinical assessment of alpha-synucleinopathies. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 286 

  

  

  

SYMPOSIUM 29 - POTENTIAL NOVEL BIOMARKERS IN AD, PD, LBD, MCI 

 
ADPD7-0817 
ALPHA -SYNUCLEIN LEVELS IN HUMAN BLOOD CELLS, CSF AND SALIVA DETERMINED BY A LIPID-
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Aims 

The validity of alpha-Synuclein (a-Syn) as a biomarker for Parkinson’s disease (PD) is still under investigation. In 
addition, the relevance of peripherally expressed a-Syn, in red blood cells, to early pathogenic mechanisms taking 
place in PD is only poorly understood.  

Method 

Conventional methods for capture and quantitation of a-Syn protein in human samples are primarily based on anti 
a-Syn antibodies. Specific and competent antibodies were raised against a-Syn. Yet, capture by anti a-Syn 

antibodies may be limited to specific epitope recognition, attributed to protein structure or post-translational 
modifications. An alternative method is a-Syn capture by membrane lipids, that is, utilize the biochemical property 
of a-Syn to specifically bind membrane lipids and acquire a characteristic structure following the binding. We 
determined a-Syn levels in human samples using immobilized lipids for a-Syn capture. The lipids used for a-Syn 

capture consist of phosphatidyl inositol (PI), phosphatidyl serine (PS) and phosphatidyl ethanolamine (PE). 
Addition of GM1 ganglioside to the immobilized lipids significantly improved a-Syn detection. Following capture, 
the lipid-bound a-Syn was detected using an anti a-Syn antibody.  

Results 

The levels of total and proteinase K-resistant a-Syn were determined in whole blood cells, CSF and saliva by the 
lipid-ELISA method. Importantly, a significantly lower ratio of total-to-proteinase K-resistant a-Syn levels was 

detected in blood samples of PD patients than in the healthy control group. However, there was considerable 
overlap between the two groups. 

Conclusion 

A follow up study is now taking place to determine the reliability of peripherally expressed a-Syn as a biomarker 

for PD.  
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Aims 

Alpha-synuclein is a major constituent of proteinaceous aggregates in neurodegenerative diseases such as 
Parkinson´s disease (PD) but studies about alpha-synuclein in CSF are inconsistent and mainly based on 
immunological assays. Quantitative information about beta- and gamma-synuclein is not available. 

Method 

Here, we present an alternative method for the quantification of alpha-, beta- and gamma-synuclein in CSF by 
highly selective multiple reaction monitoring mass-spectrometry (MRM). 

Results 

The MRM has high sensitivity in the low pg/mL range (3-30pg/mL full-length alpha-synuclein) using 200µL CSF. A 
high portion of CSF alpha-synuclein is present in the N-terminally acetylated form and the concentration of 
unmodified peptides in the non-amyloid component region is about 40% lower than in the N-terminal region. 
Synuclein concentrations show high correlation with each other (r>0.80) and in contrast to alpha- and gamma-
synuclein, beta-synuclein is not affected by blood contamination. CSF synuclein concentrations were increased in 
Alzheimer´s (AD) and Creutzfeldt-Jakob disease (CJD) but not altered in PD, PD dementia (PDD), Lewy body 
dementia and atypical parkinsonian syndromes. The ratio beta-synuclein/alpha-synuclein was increased in PDD 
(1.49±0.38, p<0.05) compared with PD (1.11±0.26) and controls (1.15±0.28). Beta-synuclein shows a high 
correlation with CSF tau concentrations (r=0.86, p<0.0001, n=125) 

Conclusion 

We could not confirm previous observations of reduced alpha-synuclein in PD and our results with highly 
selective mass-spectrometry indicate that CSF synuclein concentrations are rather general markers of synaptic 
degeneration than specific for synucleinopathies. Beta-synuclein is an attractive biomarker candidate that might 
be used as an alternative to or in combination with tau in AD and CJD diagnosis. 
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Aims 

Increased cerebrospinal fluid (CSF) levels of alpha-synuclein were previously reported in Alzheimer’s disease 
(AD) patients. Here we quantified CSF alpha-synuclein levels in patients with mild cognitive impairment (MCI) and 
AD followed over a 24-month period, and controls, in order to assess CSF alpha-synuclein as a marker for AD 
progression.    

Method 

Patients with MCI (n=55), AD (n=28) versus controls (n=61) were recruited for a 24-month follow-up study during 
which the patients were clinically examined and sampled for blood and CSF biannually.  The standard CSF AD 
biomarker panel (Aβ42, Aβ42, t-tau and p-tau) was determined in clinical routine and all subjects underwent 
APOE genotyping. CSF alpha-synuclein levels were determined using a commercially available enzyme-linked 
immunosorbent assay. 

Results 

At baseline, MCI patients exhibited significantly higher alpha-synuclein levels than controls (p=0.026) while at 24 
months AD patients had higher alpha-synuclein than MCI patients (p=0.0371). Patients converting from MCI to 
AD during the 24 months had significantly higher alpha-synuclein than non-converting MCI patients (0.01) and 
amongst the converting MCI patients the subjects carrying the APOEε4 genotype exhibited the highest alpha-
synuclein levels both at 12 (p=0.04) and 24 (p=0.05) months follow-up versus the non-APOEε4 carriers.  CSF 
alpha-synuclein levels were strongly correlated to tau and Aβ40 in all diagnostic groups. 

Conclusion 

We conclude that CSF alpha-synuclein levels are associated with levels of tau and Aβ40 (but not Aβ42) 
irrespective of disease status and that increased levels appear to mirror yet to be identified pathological 
processes possibly linked to APOEε4 in MCI patients converting to AD.    
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Aims 

Our approach to minimally invasive early detection and differential diagnosis of neurodegenerative diseases 
(NDs) is based on analysis of plasma concentrations of pre-selected microRNAs (miRNAs) enriched in neurites 
and synapses of brain regions affected by various NDs at different stages of pathology development. Identified 
biomarkers represent ratios of plasma levels of circulating miRNAs; this “miRNA pair signature” approach allows 
to compensate for technical and biological effects, such as changes in blood supply, blood-brain barrier 
permeability, etc. 

Method 

Concentrations of miRNAs isolated from plasma were measured by individual quantitative RT-PCR, currently 
most sensitive and least variable technique. miRNA pair determination and statistical analysis were performed 
using DiamiR’s proprietary software and algorithms. 

Results 

In the study with Washington University cohort, miRNA biomarker pairs differentiated CDR 0.5-1 amyloid positive 
subjects from cognitively normal CDR 0 amyloid negative controls with 85% accuracy, and predicted progression 
of cognitively normal subjects to CDR>0 2-12 years before initial clinical symptoms. Further, in the study with 
University of Pennsylvania cohort, miRNA biomarker pairs distinguished subjects with Alzheimer’s disease (AD), 
Parkinson’s disease (PD), frontotemporal dementia and amyotrophic lateral sclerosis from age-matched controls 
(Ctrl) and from each other with 85%-95% accuracy. Interestingly, in both studies separate analysis of male and 
female subjects significantly improved signatures’ performance, as exemplified below. 

          Subjects                  AD-Ctrl               PD-Ctrl  

     All/Male/Female           Accuracy          0.91/0.94/0.96          0.86/0.92/0.95  

Conclusion 

These data support applicability of the proposed approach to early detection and differential diagnosis of NDs. 
For the first time gender-associated effects in ND detection by plasma miRNA analysis have been demonstrated. 
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Aims 

Parkinson's disease (PD) and Multiple system atrophy (MSA) are both part of the spectrum of neurodegenerative 
movement disorders and α-synucleinopathies with overlap of symptoms especially at early stages of the disease, 
but with distinct disease progression and responses to dopaminergic treatment. The aim of our study was to 
determine if microRNAs in cerebrospinal fluid (CSF) could be used as biomarkers for, and discriminate between, 
PD and MSA. 

Method 

Using quantitative PCR (qPCR), we evaluated expression levels of 10 microRNAs, previously published as 
potential biomarkers, in CSF samples from PD (n=28) and MSA patients (n=17) and from non-neurological 
controls (n=28). Using linear regression analysis, we identified combinations of microRNAs, and constructed 
models, for optimal discrimination of disease groups. 

Results 

We identified two microRNAs (miR-24 and miR-205) in CSF that distinguished PD from controls, and four 
microRNAs that differentiated MSA from controls (miR-19a, miR-19b, miR-24 and miR-34c); all showed a 
moderate discrimination with an area under the curve (AUC) up to 76%. Combinations of microRNAs improved 
discrimination of either PD (AUC=0.96) or MSA (AUC=0.86) from controls. In MSA, we also observed that miR-24 
and miR-148b correlated to cerebellar ataxia symptoms rating by International Cooperative Ataxia Rating Scale 
(ICARS), suggesting these microRNAs are involved in cerebellar degeneration in MSA. 

Conclusion 

Our findings support the potential of microRNA panels as biomarkers for movement disorders and may provide 
more insights into the pathological mechanisms related to these disorders. 
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Targeting serum amyloid P component (SAP): a novel therapeutic approach in Alzheimer’s disease 

Serum amyloid P component (SAP) is a normal plasma glycoprotein synthesized exclusively in the liver. SAP 
binds avidly to all types of amyloid fibrils, including Aβ, promoting fibril formation and stabilizing fibrils against 
proteolysis. SAP concentration in the CSF is markedly lower than in the plasma but SAP is abnormally 
concentrated in the brain in Alzheimer’s disease (AD) by its binding to amyloid plaques and neurofibrillary tangles. 
Moreover SAP itself is directly neurocytotoxic. The possible contribution of SAP to neurodegeneration, both by its 
role in amyloid deposition and by its direct neurotoxicity, make it an attractive novel therapeutic target in AD. The 
drug CPHPC, (hexanoyl bis(D-proline), is a palindromic ligand that crosslinks pairs of circulating SAP molecules 
in a stable complex that is immediately cleared from the plasma by hepatocytes, thereby depleting SAP from the 
blood and the brain. Long-term CPHPC treatment in systemic amyloidosis is safe, well tolerated and may stabilize 
the function of amyloidotic organs.  
Our preliminary 3 month study of CPHPC in AD confirmed complete SAP depletion from the CSF.  
A one-year double-blind placebo controlled trial of CPHPC in mild AD (DESPIAD), is planned to start in 2017. 
 
Authors:  Martin Rossor, Mark Pepys, Basil Ridha 
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 Background: . CXCR4 is a G-protein-coupled receptor involved in a number of physiological processes in the 

hematopoietic and immune systems. The SDF-1/CXCR4 axis is associated with several diseases, such as HIV, 
cancer. Several promising CXCR4 antagonists have been developed to block SDF-1/CXCR4 interactions. The 
first CXCR4 antagonist, AMD3100 (plerixafor), was approved by the FDA in 2008 for the mobilization of 
hematopoietic stem cells is currently in clinical trials for cancer ,  

Methods: We chronically treated transgenic mice model of ALS, SOD1
G93A

 mice, with AMD3100. Mice body 

weight and motor function, evaluated by Rotarod test, was recorded once a week. The most effective treatment 
regime was repeated for biochemical and histological analysis. 

Results: We found that chronic administration of AMD3100 to SOD1
G93A

mice led to significant extension in 

SOD1
G93A

mice life-span and improved motor function and weight loss. AMD3100 treatment decreased blood–
spinal cord-barrier (BSCB) permeability by increasing tight junction proteins levels, lead to remyelination and 
increased of MCT1 receptors which are  the lactate transporter within oligodendroglia and in the  muscles . 
Disruption of MCT1 occurs in early stages of ALS, in both patients and mouse models, leading to axon damage 
and neuronal loss  

Conclusions: The ability of AMD3100 to increase MCT1 levels  and remyelination as well as to alleviate 

inflammation, relevant to the corresponding disease mechanism in human ALS, suggest that blocking CXCR4 by 
the small molecule, AMD3100, may provide a novel candidate for ALS therapy with an increased safety.  
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Aims 

Soluble tau oligomers are a toxic species that mediate pathology during Alzheimer’s disease (AD) progression. 
The p75 neurotrophin receptor (p75NTR) is expressed by essentially all neurons affected in AD. Our laboratories 
have developed an orally bioavailable small-molecule p75NTR ligand, LM11A-31, which prevents Aβ-induced 
neuronal degeneration and deleterious signaling in vitro, and reduces neurite dystrophy, tau phosphorylation and 
misfolding, activation of microglia, and behavioral deficits in vivo. In this study, we sought to establish effects of 
LM11A-31 on mechanisms related to tau molecular pathology. 

Method 

Mouse hippocampal pyramidal neurons were cultured for 21 days in vitro (21 DIV) to obtain adult-like levels of 
synapse formation and expression of adult tau isoforms. They were then treated with culture media alone (CM), 
Aβ, or Aβ in the presence of LM11A-31 (100 nM) and examined immunohistologically. In addition, 7.5-8 month 
old wild-type (WT) and T41B APP-L/S mice were given LM11A-31 by oral gavage once daily for 3 months, and 
their brains were processed for biochemical analysis. 

Results 

In mouse hippocampal neuron cultures, LM11A-31 inhibited Aβ-induced tau missorting into dendrites, tau 
phosphorylation, tau conformational changes and tau oligomer formation. In APP-L/S mice, LM11A-31 inhibited 
activation of caspase-3, which was associated with decreased tau cleavage and decreased tau oligomer 
formation. 

Conclusion 

These results further validate the role of p75NTR as a target for AD treatment and support the potential of 
LM11A-31 as an oral bioactive therapeutic for slowing or preventing fundamental tau-related pathologic 
mechanisms underlying AD. 
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Aims 

TNF is involved in neurodegeneration in Alzheimer’s disease (AD). It became apparent in recent years that 
TNFR1 and TNFR2 signalling diverges with respect to neurodegeneration and neuroprotection, respectively. 
TNFR2 mediated signalling counteracts TNFR1 mediated pro-apoptotic pathways by the activation of anti-
apoptotic signalling. This allows neuronal survival despite exposure to lethal concentrations of neurotoxins such 
as glutamate (NMDA) or oligomeric forms of Amyloid beta, both known to be involved in Alzheimer’s disease. 

Method 

In recent years new compounds have been developed that – instead of targeting TNF itself – selectively target 
TNFR1 or TNFR2 as potential therapeutics in human neurodegenerative diseases. We have generated mice 
where the extracellular domains of the mouse TNFR genes where replaced by their human counterpart through 
gene targeting. We have established the Nucleus basalis lesion model in these humanized TNFR mice to 
investigate in vivo the potential therapeutic role of either TNFR1 antagonists or TNFR2 agonists in an acute 
model of neurodegeneration and Alzheimer’s disease.  

Results 

By using optical density measurements of stained cholinergic fibres and microglial activation in brain sections we 
were able to quantify the amount of neuronal cell loss eight days upon delivery of a toxic dose of NMDA into the 
Nucleus basalis via stereotactic injection. Behavioural testing was performed to assess cognitive function. 

 
Conclusion 

Either blocking TNFR1 or activating TNFR2, results in neuroprotection in vivo.  However, blocking both TNFR1 
and TNFR2 at the same time did not show any protective effect, indicating the essential neuroprotective role of 
TNFR2. 
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Aims 

A long-term study undertaken by our lab demonstrated that normal brain aging in three animal species is 
associated with a significant downregulation of Klotho expression. In mice, the loss of Klotho accelerates the 
development of aging-like phenotypes, including cognitive deficits, whereas Klotho overexpression extends life 
span and enhances cognition in mice and humans. We further reported that Klotho is neuroprotective to both 
neurons and oligodendrocytes. Thus, identifying ways to increase Klotho expression in the brain by either small 
molecules or by gene therapy may prove to be therapeutic in Alzheimer’s disease (AD) and a cognition enhancer 
in normal aging. 

Method 

We have identified small molecule compounds that elevate Klotho expression in a high throughput screen using a 
reporter assay. Hits were validated by their ability to increase Klotho mRNA and protein levels in a number of 
neuronal cell lines. In parallel, AAV-Klotho gene therapy vectors were administrated into CNS to determine effects 
of Klotho overexpression on cognitive performance. 

Results 

From a large number of synthesized analogs, we now have leads that increase Klotho expression in vitro and in 
vivo. In addition, long-term expression of AAV-Klotho vectors specifically in the CNS enhances cognitive 
performance in aged naive animals. The best compounds, as well as Klotho-expressing AAV vectors, will be 
tested in animal models of AD. 

Conclusion 

The use of both therapeutic approaches to upregulate Klotho, small molecules and gene therapy, alone or in 
combination, offers a great flexibility to develop new and efficient preventive and therapeutic strategies against 
AD and other neurodegenerative diseases. 
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Aims 

Neuroscios compounds (NSC cpds) are thiophene-based small molecules and constitute a new chemical entity 
(NCE) class for the treatment of protein misfolding diseases. NSC cpds have physicochemical properties with 
high unbinding energy and selectively bind to misfolded proteins, occurring in neurodegenerative diseases 
including Alzheimer’s disease (AD). The objective of this study was to investigate NSC cpds binding to protein 
aggregates and examine the potential of the NSC cpds to reduce pTau and/or amyloid aggregation and affect 
synaptic density.  

Method 

Tg APPSL mice on congenic C57BL/6 background develop age-associated amyloidosis and hyper-phosphorylated 
dystrophic neurites. Mice were treated intraperitoneally with NSC500 cpd (0.1, 1 or 10mg/kg BW) once daily over 
a period of 30 and 90 days. Effects on cognition were examined using the Morris water maze spatial learning test 
after 30 days subchronical IP treatment with NSC500 cpd. At the end of treatment, mice were sacrificed and 
brains analyzed for synaptophysin, Abeta and p-tau immunoreactivity.  

Results 

The NSC500 cpd penetrates the blood-brain barrier at therapeutic concentrations and binds to relevant 
aggregating proteins in the CNS. NSC500 resulted in significant reduction of neurotoxic Aβ aggregates, plaque 
load, and reduction of mean plaque size. Additionally, pThr231 Tau-positive dystrophic neurites were significantly 
reduced, and presynaptic density increased by more than 30%, resulting in improved cognitive performance. 

Conclusion 

The NSC500 cpd showed promising positive effects in AD models, which was supported independently by 
increased survival time in a mouse model of CJD (Herrmann et al., Science Transl. 2015), indicating efficacy in 
different neurodegenerative disorders. 
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Aims 

Alzheimer's disease (AD) is a neurodegenerative disorder, which is associated with unresolved chronic 
neuroinflammation. Nevertheless, while immunosuppressive drugs have failed in the clinic in treating this disease, 
recruitment of monocytes-derived macrophages to the central nervous system (CNS) was shown to play a 
beneficial role in limiting disease pathology. Here, we hypothesized that systemic immune suppression might 
curtail the ability to mount the protective, cell-mediated immune responses that are needed for brain repair.  

Method 

We used the 5XFAD and human-tau (htau) double-mutant (K257T/P301S) mouse models, and tested the effect 
on pathology of immune checkpoint blockade directed against the programmed death-1 (PD-1) pathway. 

  

Results 

We show in 5XFAD mice that immune checkpoint blockade directed against the programmed death-1 (PD-1) 
pathway results in an IFN-gamma-dependant systemic immune response, which is followed by the recruitment of 
myeloid cells to the brain. When induced in mice with established pathology, PD-1 blockade leads to clearance of 
cerebral amyloid-beta plaques, improved cognitive performance and neuronal rescue. We further examined the 
effect of PD-1 blockade in the human-tau (htau) double-mutant (K257T/P301S) mouse model, demonstrating that 
PD-1 blockade results in improved cognitive performance in this non-amyloid AD mouse model. 

Conclusion 

Our findings suggest that much like the situation in cancer immunotherapy, in order to mobilize immune cells to 
fight pathology, peripheral immunity should be boosted, rather than suppressed. Taken together, these findings 
identify immune checkpoint blockade as a novel therapeutic strategy for AD and, potentially, for other 
neurodegenerative diseases. 
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Aims 

Non-coding RNA may be toxic via sequestration of RNA binding proteins. Intronic repeat expansions in C9orf72 

are the most common genetic cause of ALS and FTD, and result in TDP-43 pathology, namely the loss of nuclear 
TDP-43 into cytoplasmic aggregates. We sought to identify the molecular changes associated with the C9orf72 
mutation and the loss of nuclear TDP-43. 

Method 

A novel method was developed to fractionate human brain tissue to isolate neuronal nuclei with and without TDP-
43 for RNA-seq.  Cell culture models were used to validate RNA-seq findings and to demonstrate downstream 
functional changes associated with the loss of nuclear TDP-43 protein. 

Results 

Analysis of 1.6 billion uniquely mapped reads from 13 C9orf72 cases or controls demonstrated 323 differentially 
expressed genes associated with the C9orf72 mutation, and 5576 due to loss of TDP-43. As expected, 
the C9orf72 changes highly correlated with reductions in C9orf72 expression, and the loss of TDP-43 altered 
auto-regulation of TARDBP. The loss of TDP-43 also preferentially affected RNA segments with hnRNP binding 
sites within non-coding introns and 3’ untranslated regions.  Similar changes in non-coding RNA segments were 
recapitulated upon CRISPR-knockout of TARDBP in 293T cells. Moreover, these non-coding RNA segments are 
biologically active as their overexpression leads to alternative splicing. 

Conclusion 

The loss of normal nuclear TDP-43 in human brain tissue leads to profound changes across the transcriptome 
with preferential alteration of non-coding RNA segments.  We propose a model where loss of TDP-43 leads to 
aberrant non-coding RNA segment processing whereby these non-coding RNA segments contribute to cellular 
toxicity.  
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Aims 

To investigate the full mutation spectrum and associated phenotypic spectrum of TBK1. 

Method 

We performed exonic resequencing of TBK1 in a cohort of 2538 patients with FTD, ALS or FTD plus ALS, 
ascertained within the European Early-Onset Dementia Consortium. We assessed pathogenicity of predicted 
protein truncating mutations by measuring loss of RNA expression. Functional effect of in-frame amino acid 
deletions and missense mutations was further explored in vivo on protein level and in vitro by NFκB-induced 
luciferase reporter assay, measuring phosphorylated TBK1, and optineurin (OPTN) co-immunoprecipitation.  

Results 

Identified protein truncating mutations led to loss of transcript through nonsense-mediated mRNA decay. For the 
in-frame amino acid deletions we demonstrated loss of TBK1 or phosphorylated TBK1 protein. An important 
fraction of the missense mutations compromised NFκB activation and suggest loss of at least some functions of 
TBK1. Although missense mutations were also observed in controls, over three times more of these functional 
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missense mutations were found in the fraction of missense mutations only observed in patients, suggestive of 
high-risk alleles (p=0.03). In contrast, we found no effect for the missense mutations under study on OPTN 
binding.  

Conclusion 

We observed a mutation frequency for TBK1 LoF protein truncating and in-frame deletion mutations of 0.7%, 

representing 0.4% in the FTD, 1.3% in the ALS and 3.6% in the FTD-ALS clinical subgroups. Taken also the 
functional missense high-risk alleles into account, mutation frequencies increased to 1.1% overall and 0.6% in 
FTD, 2.0% in ALS and 4.5% in FTD-ALS patients. 
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Aims 

Frontotemporal dementia (FTD) is a clinically and genetically heterogeneous condition. Only 10% of pedigrees 
show a dominant pattern of inheritance but 40% of patients have a family history of dementia. Only ten genes for 
monogenic FTD have been identified so far. We aimed to identify further genetic factors underlying familial FTD. 

Method 

66 C9orf72-negative patients (32 female, 34 male) with a clinical and radiological diagnosis of FTD and a positive 
family history were subjected to whole Exome sequencing. Variants were evaluated based on 9000 in-house 
controls as well as by in silico- and segregation analysis. 

Results 

In six Patients (9%), known variants associated with FTD or ALS/FTD could be identified in the genes GRN, 
CHCHD10, SQSTM1 and ANG. Two novel loss of function variants could be detected in the gene GRN and one 
private missense variant each in the genes MAPT and TBK1. In two genes associated with ALS, NEK1 (one 
patient) and UNC13A (two patients), we found possibly pathogenic variants. Finally, one splice site and one 
missense variant have been identified in candidate genes involved in mRNA binding in ribonucleoprotein 
granules. 

Conclusion 

The yield of clinical exome sequencing proved to be an effective strategy for molecular diagnosis in familial FTD 
patients. In eight patients (12%), we identified disease causing mutations and in additional eight possibly 
pathogenic variants. Candidate genes have to be replicated in unrelated families and/or functional studies are 
needed to prove their pathogenicity. 
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Aims 

We recently performed a large scale quantitative proteomic experiment to comprehensively evaluate protein 
abundances in the angular gyrus (BA39) region of the tauopathy-related postmortem brain samples in 
comparison to healthy controls with the objective of identifying tauopathy-related pathways dysregulation. 

Method 

The proteomes of 30 postmortem angular gyrus tissue samples (10 Alzheimer’s disease (AD), 10 Progressive 
Supranuclear Palsy (PSP) and 10 matched non-demented control brains) were extensively analyzed using 
isobaric labeling-based quantitative proteomics strategies. Furthermore, we analyzed the sarkosyl-insoluble and -
soluble proteomes separately of 125+ patients diagnosed with tauopathies at a clinical and neuropathological 
level including AD, PSP, Pick’s Disease (PiD), corticobasal degeneration (CBD) and age matched controls. 

Results 

The labeling-based quantitative proteomic analysis of 30 human brain tissue samples resulted in the identification 
~10,000 proteins, providing a comprehensive map of the angular gyrus proteome. This map identified numerous 
druggable pathways dysregulated in a tauopathy-specific manner. Similarly, the mapping of the sarkosyl insoluble 
fraction provided unprecedented into the protein composition of the tau aggregates. 

Conclusion 

Distinct molecular pathways were found to be enriched in the different proteomes in a disease specific manner. 
Furthermore, proteins whose abundance was significantly altered were identified as being specific to each 
disease i.e. AD, CBD, PSP, PiD. Amongst the top 20 proteins enriched in the AD were the well characterized 
proteins such Amyloid beta 4, serum amyloid P component and S100A-4. Proteins changing in AD were 
predominately associated with RNA processing and splicing, immune system and protein phosphorylation 
pinpointing novel pathways that may be involved in AD. 
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Aims 

Alzheimer disease (AD) and frontotemporal dementia (FTD) are the most common forms of early-onset (EO) 
neurodegenerative brain diseases. Early-onset patients (age at onset  ≤ 65 years) often have a positive family 
history. The investigation of familial patients has been instrumental to identify genetic causes for both diseases. 
However, the genetic culprits remain unknown in 90% of EOAD and 50% of familial FTD patients. We aimed to 
explore this missing genetic aetiology. 

Method 

Whole genome sequencing of four patients of an unresolved autosomal dominant AD pedigree linked to 
chromosome 7q36 (Rademakers et al., 2005) was obtained. Bioinformatic analysis, massive parallel candidate 
gene resequencing, expression studies on brain tissue of mutation carriers (qPCR and immunoblotting) and 
electrophysiological characterization in Xenopus laevis oocytes were performed. 

Results 

We identified a 4 Mb inversion within the linked locus, disrupting dipeptidyl peptidase 6 (DPP6). Due to the clinical 
heterogeneity of the linked family, we sequenced DPP6 in AD (n=335), FTD (n=453) and control cohorts (n=755). 

Rare variants were enriched in FTD patients (SKAT-O p-value=0.001), including two novel non-sense mutations. 
DPP6 modulates the expression and function of the potassium channel Kv4.2 in brain, regulating synaptic 
excitability. DPP6 transcript and protein expression were decreased in missense mutation carriers (p-
value=0.0096). Kv4.2 protein expression was also decreased in these patients. Electrophysiological studies 
showed a significant negative effect (p-value<0.05) on Kv4.2 gating properties when the channel was co-
expressed with two non-sense mutations. 

Conclusion 

Our data support an association of DPP6 with frontotemporal dementia that may involve brain network activity 
alterations. 
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Aims 

Variants in the SORL1 gene have been associated with Alzheimer disease (AD), but precise characteristics of 
pathogenicity lack. 

Method 

We extracted 115 SORL1 variants from whole exome sequencing data from 640 Dutch AD cases and 1268 older 
cognitively healthy controls. To define the characteristics of pathogenic SORL1 variants, we explored the 
contributions of: (i) sample variant frequency, (ii) sequence context based on the pathogenicity score predicted by 
CADD, and (iii) affected protein domain. Findings were tested in a published, independent replication sample. 
Findings were substantiated in a combined analysis of our discovery sample and replication sample, referenced 
by the ExAC database consisting of 60,000 exomes. 

Results 

An analysis of 181 SORL1 variants detected in 1,895 cases and 3,206 controls revealed that extremely rare 

variants, novel to the ExAC database or detected only once (MAF <1x10
-5

), that were predicted strongly 
pathogenic (CADD>30) were associated with a genome wide significant increased AD risk (OR=12.0; 95%CI 4.2-
34.3; p=5x10

-9
). Truncating SORL1 mutations occurred exclusively in AD cases. In contrast, more common 

SORL1 variants were not associated with AD, even when predicted strongly pathogenic. Findings were 
independent of gender and we found no evidence for an interaction between pathogenic SORL1 variants and 
APOE-ε4 genotype. 

Conclusion 

Truncating and extremely rare, strongly damaging SORL1 variants are causal for AD and should be considered in 
AD risk assessments alongside APOE, PSEN1, PSEN2, APP. We suggest five SORL1 variants subtypes ranging 
from pathogenic to benign, which can be used in the clinic to grade the pathogenicity of SORL1 variants. 
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Aims 

Objectives: The early identification of subjects at high risk of Alzheimer’s Disease (AD) is important for early 
diagnosis and successful treatment.  Early symptomatic (MCI) or elderly pre-symptomatic individuals who are 
amyloid-positive are at an increased risk of future cognitive decline and AD. We aim to identify novel polygenic 
risk score (PRS) algorithms for discernment of Amyloid positive and negative samples amongst various clinical 
diagnosis.  Identification of a panel of risk variants for predicting the risk of future progression to AD in pre-
symptomatic individuals would have utility to researchers, drug developers and clinicians alike.   

Method 

  

Methods:  Using the Affymetrix Axiom platform, we have developed a novel genotyping array, comprising 
~130,000 known and novel SNPs, in genes pertaining to pathways implicated in AD aetiology, or identified using 
whole exome sequencing and GWA studies. 

Polygenic risk score (PRS) and disease risk prediction modelling has been applied to quantify the utility of the 
variants and to obtain the most suitable model for prediction of Amyloid status.  

Results 

Results: We genotyped ~ 1,200 well-characterised samples from amyloid biomarker-confirmed AD cases, age-
matched cognitively-normal controls, and MCI individuals to derive and test novel PRS algorithms. Our results 
show that PRS algorithms can be successfully deployed in both APOE4 negative and positive cohorts for 
identifying and enriching amyloid-positive individuals in early and MCI cohorts. 

  

Conclusion 

Conclusion: The variaTECT array is currently the most wide-ranging panel available for the detection of AD 
informative SNPs. Our data are indicative of high levels of predictability in both APOE4 negative, and 
normal APOE4 load cohorts. 
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Aims 

Genetics has proven to be a powerful approach in neurodegenerative diseases research, allowing the 
identification of both (rare) causal and (common) risk variants. Previously, we introduced the NeuroX Illumina 
genotyping array, a fast and efficient genotyping platform designed for the investigation of common 
neurodegenerative diseases. Here, we present its updated version, named NeuroChip. 

Method 

The NeuroChip is a custom-designed array containing a tagging variant backbone (n=306,670 variants) 
complemented with manually curated custom content (n=179,467 variants) that is comprised of causal and risk 
variants implicated in diverse neurological diseases. Compared to NeuroX, the NeuroChip contains 218,530 
additional variants. In total, 19,295 variants overlap between NeuroX and NeuroChip, 15,894 originating from the 
NeuroX backbone and 3,401 from the NeuroX custom content. 

Results 

The NeuroChip custom content consists of >1000 causal/high risk variants previously associated with common 
neurodegenerative diseases including: Alzheimer disease, Parkinson disease, amyotrophic lateral sclerosis and 
frontotemporal dementia. As a proof of principle, we genotyped a cohort of pathologically confirmed cases with 
neurodegenerative diseases from the Johns Hopkins Brain Bank. We successfully discovered pathogenic variants 
and risk factors, and we replicated previously identified GWAS loci of several neurodegenerative diseases. 

Conclusion 

Overall, we describe the design and usage of the NeuroChip array. We show its capability of detecting rare 
pathogenic variants in numerous neurodegenerative diseases. The NeuroChip has a more comprehensive and 
improved content with respect to NeuroX. The NeuroChip is a reliable, high-throughput, cost-effective 
(<$40/sample) screening tool for genetic research in neurodegenerative diseases.  
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The rapid development of different PET tracers for visualizing tau pathology in brain provides important 
possibilities of insight into the evolution of regional tau deposition in brain from presymtomatic to symptomatic 
stages of Alzheimer´s disease (AD). An important question is whether various tau PET tracers show different 
binding properties in brain tissue and selectivity for different tau isomers. By using different PET tau tracers we 
study the time course of spread of neurofibrillary tangles in AD in relation in real time to deposition of amyloid 
plaques, inflammatory changes (astrocytosis), neurodegeneration and cognitive impairment. These studies will 
provide valuable insight into the relationship between different pathological disease modalities and clinical 
phenotype of the AD disease. A focal positive correlation has been observed between 

18
F-THK5317 and 

11
C-PIB 

isocortical areas while a focal negative correlation was observed between 
18

F-THK5317 and 
18

F-FDG uptake in 
the frontal cortex (Chiotis et al. 2016). We have observed a significant association between cognition and both tau 
deposition with 

18
F-THK5317 (negative) and cerebral glucose metabolisms with

18
F- FDG  (positive) uptake. The 

association between the 
18

F-THK5317 retention and cognition scores seem to be restricted to the temporo-
parietal regions and the relationship between 

18
F- THK5317 retention in the temporal cortex and global cognition 

mediated by local regional hypometabolism (Saint–Aubert et al. in press). Our findings suggest that in vivo tau 
deposition is related to cognitive impairment in AD but the association of metabolism to cognitive symptom is a 
downstream process in comparison to time tau deposition. In a longitudinal study follow-up studies with 

18
F- 

THK5317 and 
18

F-FDG performed in prodromal and demented AD patients the rate of increase in tau deposition 
varied between patients dependent on AD stages and generally preceded changes in regional hypometabolism. 
We recently reported an inverse relationship between time course in 

11
C-deprenyl (astrocytosis) binding and 

11
C-

PIB (amyloid) in presymptomatic carriers of autosomal dominant AD (ADAD) (Rodriguez-Vietiez et al. 2016). 
18

F-
THK5117 PET studies in presymtomatic ADAD will provide new important insight into the time course of tau 
deposition in relations to early amyloid deposition and astrocytosis.  
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Aims 

Tau aggregates stereotypically spread from the mesial temporal lobe (MTL) into neocortical association areas 
and that tau deposition restricted to the MTL might be just part of the ageing process. We developed and 
implemented a stereospecific approach to generate both continuous and categorical measures that reflect tau 
spreading and deposition in order to make results from tau imaging studies accessible and easy to translate into 
research and clinical practice 

Method 

Two hundred and twenty participants were enrolled in the studies. Ninety-three underwent tau and Aβ imaging 
with 

18
F-AV1451 and 

18
F-florbetapir (66-HC, 17-MCI, 10-AD), 30 underwent 

18
F-THK5317 and 

18
F-flutemetamol 

(25-HC, 2-MCI, 3-AD), while 97 received 
18

F-THK5351 and 
18

F-flutemetamol (30-HC, 32-MCI, 15-AD). Three tau-
composite masks were constructed: Mesial-temporal (Me); Temporoparietal (Te); and Rest of neocortex (R). 
Global and neocortical SUVR were also determined. The relationship between tau, Ab, neurodegeneration and 
cognition was also explored. 

Results 

Categorical classifications using neocortical cut-offs of 1.16-SUVR (
18

F-AV1451), 1.31-SUVR (
18

F-THK5317), and 
1.64-SUVR (

18
F-THK5351), yielded similar classification than obtained through composites. Tau in Te was high 

irrespective of Aβ levels, in contrast with the other two neocortical regions where high cortical tau was mainly 
associated with high Aβ. About 25% of HC were SNAP, with only 13% of them being tau+. High tau in the Me and 
Te composite regions was associated with significantly poorer cognitive performance. 

Conclusion 

A single composite scale accounts for the stereospecific and hierarchical characteristics of tau deposition, 
yielding both continuous and categorical measures of tau imaging studies obtained with different tau tracers. 
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Aims 

Non-invasive imaging diagnostics are critical in profiling and developing treatments for CNS diseases, including 
tracking disease progression, stratifying patients and monitoring efficacy for therapeutic interventions. A positron 
emission tomography (PET) tau tracer is desired for visualizing and quantifying neuronal and glial tau inclusions, 
a key pathological marker of tauopathies, including Alzheimer's Disease (AD) and progressive supranuclear palsy 
(PSP). 

18
F-PM-PBB3 and 

18
F-AM-PBB3 are novel PET imaging tau tracers under development for both preclinical 

and clinical utilities. Here, we present data of in-vitro characterization and in-vivo imaging studies in animal 
models and humans.   

Method 

(1)   Binding of PM-PBB3 and AM-PBB3 to aggregated-tau was evaluated by in-vitro binding assays using 
heterologously expressed human tau and brain homogenates from AD and PSP patients. 

(2)   Distributions of PM-PBB3 and AM-PBB3 in brain slices derived from rTg4510 tau-transgenic mice and AD 
and PSP patients were evaluated by fluorecence and autoradiographic labeling, followed by biochemical and 
immunohistochemical identifications of tau species recognized by PM-PBB3 and AM-PBB3 with these tissues. 

(3)   In-vivo two-photon laser fluorescence microscopy and PET imaging studies were conducted in rTg4510 mice 
with PM-PBB3 and AM-PBB3 in comparison with our reference tracer, PBB3. 

(4)   Pharmacokinetics of 
18

F-PM-PBB3 and 
18

F-AM-PBB3 were assessed by in-vivo PET imaging of non-human 
primates, and retentions of these radiotracers in human brains were evaluated by clinical PET studies of healthy 
subjects and AD patients.  

Results 

We have demonstrated utilities of PM-PBB3 and AM-PBB3. 

Conclusion 

These data support 
18

F-PM-PBB3 and 
18

F-AM-PBB3 as promising PET tracers for quantification of tau 
pathologies in living brains of animal models and humans. 
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Aims 

Alzheimer’s disease (AD) has been associated with clinical and pathological variability. Patients with late-onset 
AD (loAD) typically present with medial temporal lobe neurodegeneration and predominantly amnestic 
symptomatology, while patients with early-onset AD (eoAD) tend to exhibit greater neocortical involvement 
causing a more non-amnestic clinical presentation. We explored whether eoAD and loAD exhibit differential 
regional tau pathology using positron emission tomography (PET) employing a ligand for hyperphosphorylated 
tau protein. 

Method 

Nineteen patients with eoAD (mean age 62.5 ± 6.7 y), 16 patients with loAD (mean age 75.5 ± 4.5 y), and 12 
cognitively healthy controls (HC, mean age 73.1 ± 6.1 y) underwent 

18
F-AV-1451 PET scanning and structural 

magnetic resonance imaging (MRI). We performed voxelwise t-tests comparing AV-1451 uptake and voxel-based 
morphometry patterns in the HC with the respective AD groups and the AD groups with each other. We 
furthermore performed voxelwise regression models exploring the effects of age on AV-1451 retention. 

Results 

Higher age did not reveal any positive effect on tau ligand uptake in either AD group. Comparison of eoAD with 
HC showed significantly higher posterior-predominant isocortical AV-1451 uptake (Fig. 1A), while comparing HC 
with loAD resulted in a distinct pattern of higher AV-1451 retention in medial temporal lobe regions (Fig. 1B, p < 
0.05 FWE corrected). These patterns were mirrored by regions of greater atrophy in the respective groups. 
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Conclusion 

Preliminary analyses provided evidence for clearly distinct regional tau pathology in eoAD and loAD confirming 
earlier findings of atrophy and glucose hypometabolism in corresponding brain regions. 
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Aims 

Tau pathology is a hallmark of AD and may be studied by both CSF measurements of total tau (T-tau) and 
phosphorylated tau (P-tau) and PET imaging. It is not clear if CSF and PET tau provide similar or complementary 
information. We therefore studied CSF T-tau and P-tau and tau PET (18F-AV1451) in healthy controls and AD 
patients. 

Method 

We studied 17 healthy controls, 9 prodromal AD patients, and 33 AD dementia patients in the Swedish 
BioFINDER study. We tested associations between CSF and PET biomarkers, associations with 
neurodegeneration and cognition, cutoffs for CSF tau biomarkers based on 18F-AV1451 levels, and dichotomous 
concordance between CSF and PET. 

Results 

There were strong associations between T-tau and P-tau and 18F-AV1451, but only in non-demented people and 
in early stage tau pathology (Braak stage <5). Optimal cutoffs for T-tau and P-tau to identify 18F-AV1451 
positivity were 530 and 74 ng/l, respectively. The concordance between dichotomous CSF tau and 18F-AV1451 
was 75-80 % in most tested regions. The associations between CSF tau and 18F-AV1451 were independent of 
neurodegeneration (hippocampal volume and cortical thickness), but 18F-AV1451 was more strongly associated 
with neurodegeneration than CSF tau was. Both 18F-AV1451 and CSF tau correlated with general cognition and 
memory, but only neurodegeneration (and not PET or CSF) correlated with executive function and processing 
speed. 

Conclusion 

T-tau and P-tau and 18F-AV1451 correlate overall and are both suitable to measure disease state, i.e. presence 
or absence of AD, while 18F-AV1451 may also be useful to measure disease stage, i.e. disease progression. 
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Aims 

Although tau pathologic changes are common at autopsy in dementia with Lewy bodies (DLB) and Parkinson 
disease (PD) dementia, their contribution to these diseases during life is not known. We set out to contrast tau 
deposition in DLB, PD with cognitive impairment (PD-impaired), PD without cognitive impairment (PD-normal), 
and healthy control subjects (HCS), and to evaluate the association between tau deposition, amyloid burden, and 
cognitive function. 

Method 

Twenty-four patients with Lewy body disease (7 DLB, 8 PD-impaired, and 9 PD-normal) underwent [18F]AV-1451 
PET, [11C]PiB PET, MRI, cognitive testing, and neurologic evaluation. Imaging measures were compared with 
those of an independently acquired group of 29 HCS with minimal brain amyloid burden. 

Results 

In subjects with DLB, cortical [18F]AV-1451 binding was highly variable and exceeded HCS uptake in the inferior 
temporal gyrus (ITG) and precuneus. Foci of increased [18F]AV-1451 binding in these regions were also evident 
in PD-impaired subjects but not in PD-normal subjects. Elevated cortical [18F]AV-1451 uptake was observed in 4 
of 17 subjects with Lewy body disease with low cortical [11C]PiB binding. In DLB and PD-impaired subjects, 
greater [18F]AV-1451 binding in the ITG and precuneus was associated with increased cognitive impairment, 
measured with the MMSE and the Clinical Dementia Rating scale sum-of-boxes score.  

Conclusion 

Cortical aggregates of tau are are commonly observed in DLB and PD-impaired patients, even in those without 
elevated amyloid levels, but are infrequent in PD-normal patients. When present, tau deposits are associated with 
cognitive impairment. These findings support a role for tau co-pathology in the Lewy body diseases. 
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Aims 

Tau aggregates represent a critical pathology in Alzheimer’s disease (AD) and other forms of dementia. The 
spreading of Tau neurofibrillary tangles across defined brain regions corresponds to the observed level of 
cognitive decline in AD. Positron emission tomography proved to be an important tool for the detection of Tau 
aggregates in the brain in AD and other tauopathies. Several tracers have been discovered and tested in humans 
to date. Here we present data on two new tracers with differentiated characteristics, developed to specifically 
target Tau in AD and non-AD tauopathies. 

Method 

Compounds were tested and optimized for affinity and selectivity to aggregated Tau using human brain 
homogenates, PHF and competition staining on AD brain sections. Compounds with superior properties were 
18F-radiolabeled and tested for binding to AD and non-AD pathologies by ARG. Pharmacokinetic profiles were 
evaluated in mice and non-human primates. 

Results 

Both lead-compounds show high affinity for Tau in AD brain homogenate competition-assays (IC50: 1.8 nM and 
2.2 nM, respectively). Specific binding to Tau deposits was demonstrated on AD brain sections (Braak I-VI), 
Pick’s and PSP pathology, whereas no tracer binding was found on healthy control brain slices. In addition, both 
compounds showed no off-target binding to beta-amyloid or MAO A/B. Good brain uptake and fast wash-out was 
found in mice and non-human primates. Automated radio-synthesis was established and validated. IND-enabling 
toxicity studies have been completed. 

Conclusion 

Next generation Tau tracers have been discovered and are currently evaluated in a FiM study. Initial clinical data 
will be presented. 
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Aims 

The neuronal accumulation of aggregated alpha-Synuclein (aSyn) forming Lewy bodies and Lewy neurites is a 
key event in the pathogenesis of Parkinson’s Disease (PD). The strong association between the formation of 
aSyn inclusions and the clinical progression of the pathology indicates that the detection of aSyn aggregates 
could contribute to the unmet clinical need of an early imaging diagnostic system for PD. 

Method 

Small molecular weight compounds were designed to interact with aggregated aSyn having physicochemical 
properties suitable for PET-imaging. Target engagement and selectivity were evaluated primarily by fluorescence 
staining on human PD and Alzheimer’s Disease (AD) brain sections. Additional compound characterization 
included affinity measurements by radio-binding assay and autoradiography. 

Results 

Several series of compounds directly stained Lewy bodies on human PD brain sections. Detection of aSyn was 
possible even with early Braak stage PD as well as with different synucleinopathies, such as Dementia with Lewy 
bodies and Multiple System Atrophy. Selected series of compounds showed selectivity for aSyn aggregates, with 
no staining of Abeta plaques or Tau tangles on AD brain sections. Furthermore, no displacement of a 
radiolabeled Abeta ligand by autoradiography could be observed. Multi-parameter optimization, including PK 
evaluation allowed the identification of compounds showing potential as aSyn PET tracers. 

Conclusion 

Several promising compounds were identified showing clear aSyn target engagement, selectivity, good brain 
uptake and fast wash-out. 
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Background: Animal models of Alzheimer’s disease (AD) recapitulate the severe amyloidosis and 

neuroinflammation that is evident in the human disease. It is now well established that inflammation associated 
with amyloid deposition reflects the activation of astrocytes and microglia in response to injury, but the role of 
peripheral tissues and more importantly, the microbiota in regulating innate immunity that in turn leads to CNS 
dysfunction has not, to date been defined. However, emerging animal-based research has extended the idea of 
microbiota–brain interactions to other psychiatric disorders, as well as to immunologically-mediated neurological 
conditions such as multiple sclerosis (MS) and early brain development. We have tested the hypothesis that the 
composition of the intestinal microbiome plays a key role in modulating neuro-inflammation that will ultimately 
influence amyloid deposition in an established APPSWE/PS1ΔE9 mouse model. 

Materials and Methods: We orally administered a combination of antibiotics to induce rapid and sustained 

alterations in gut microbial populations. The antibiotic cocktail was administered either early or later in life and we 
employed IHC and biochemical assays to evaluate amyloid deposition and neuroinflammation in APPSWE/PS1ΔE9 
mice.   

Results:  Our preliminary studies indicate that alterations in the microbiome can alter the onset of amyloid 

deposition.  

Conclusions:  Our studies reveal an unexpected, but significant alteration in amyloid deposition in the braisn of 
transgenic mice upon treatment with orally administered antibiotics. 
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Aims 

A series of studies has highlighted the role of gut microbiota on mood and cognitive function. The complexity and 
diversity of microorganisms that populate our gut (human microbiota) can influence our health and play a role in 
disorders affecting the central nervous system. In this context, we ask a provocative question: is the intestinal 
microbiota composition able to impact the progression of Alzheimer's disease? 

Method 

We performed the transfer of intestinal flora from of young and old transgenic 5XFAD mice to young naive mice 
(C57BL/6, 2 month-old). The adoptive transfer of intestinal microbiota was achieved by gavage, twice a week 
during 2 months. Mouse cognitive performances were assessed by novel object recognition test. We performed a 
metagenomic study of bacterial transcriptome from brain and fecal samples. 

Results 

The transplantation of 5XFAD microbiota altered the cognitive performance of young naive receiving mice. 
Meanwhile, the adoptive transfer of intestinal microbiota from aged wild-type mice impacted the discrimination 
performance of young receiving animals. Metagenomic study revealed important changes in microbiota 
composition in function of the age and the genotype of the mice. 

Conclusion 

Our striking data suggest that the composition of the intestinal microbiota is altered in a mouse model of 
Alzheimer's disease and that this dysbiosis is deleterious to the cognitive performance of the animals. Our data 
also show that aged intestinal microbiota reduces memory function of the transplanted animals. Given the 
importance of commensal intestinal microbiota in regulating cognitive and aging-related process, we 
postulate that intestinal dysbiosis may influence the progression of Alzheimer's disease. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 321 

  

  

  

SYMPOSIUM 33 - MICROBIOME and NUTRITION  

 
ADPD7-0291 
ALTERED GUT MICROBIOME COMPOSITION AND DIGESTIVE ENZYME ACTIVITY OF THE 5XFAD 
ALZHEIMER MOUSE MODEL 
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Aims 

Regulation of gut functions such as peristalsis or secretion of digestive enzymes by the central nervous system 
(CNS) is well known. Recent investigations highlight that the gut also has impact on brain function by microbial 
release of neurotransmitters or metabolites. However, beside this physiological bidirectional gut-brain axis, it has 
to be considered that pathological conditions of neurological or psychiatric disorders might directly interfere with 
the autonomous, neuronal network of the gut itself – the enteric nervous system (ENS). For example, depositions 
of alpha-synuclein have been found in the gut of Parkinson’s disease patients. By using the murine 5xFAD 
Alzheimer’s disease (AD) model at and shortly after “onset of disease”, we wanted to investigate a potential role 
of AD-characteristic hallmarks such as increased A-beta levels on gastrointestinal properties. 

Method 

5xFAD model mice were compared to wild type non-transgenic littermates in regard to general metabolic 
parameters, enzymes of the gut, and microbiome composition. 

Results 

While locomotion and food consumption of transgenic animals and general composition of fecal samples were not 
changed in comparison to wild type littermates, a reduced body weight occurred at early pathological stages. 
Analysis of fecal proteins revealed changes in enzymatic orchestration within the gut that together with changes 
in the microbial flora might be responsible for the weight loss along pathogenesis. 

Conclusion 

According to our results, we suggest that Alzheimer pathology might have an early manifestation in the intestinal 
tissue. 
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MODULATION OF THE GASTROINTESTINAL MICROBIOME INDUCED BY ALPHA-SYNUCLEIN 
OVEREXPRESSION IN PARKINSON´S DISEASE RODENT TRANSGENIC MODELS 
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Aims 

Gastrointestinal dysfunctions and changes in the gut microbiome composition are commonly reported in 
Parkinson´s disease patients, but long-term causal relationship is not evident. Addressing this question would 
involve studies before the apparition of any symptoms and over a long period of time. To simplify this problem, we 
tested if transgenic rodent models can be use to study gastrointestinal microbiome modifications related to 
synucleinopathies. 

Method 

We used a transgenic mouse and a transgenic rat models overexpressing the complete human SNCA gene. 

Expression of the transgene was investigated in the gastrointestinal tract using immuno-histology and immuno-
blotting. Potential early signs of synucleinopathy were tested by staining the phosphorylated form of alpha-
synuclein (PSer129). Cecal and fecal microbiota was analyzed by NGS-based 16S rRNA sequencing and Meta 
Genome ANalyter (MEGAN). 

Results 

Overexpression of human SNCA was leading to the expression of the transgenic protein in muscular layers and 
plexus along the gastrointestinal tract, accompanied by a drastic increase of the PSer129 form of the protein. We 
observed in two independent cohorts of transgenic mice a specific shift of the gastrointestinal microbiome, similar 
to what was observed in patients. The rat cohort presented similar results, but with a higher variability in the 
composition of the rat gastrointestinal microbiome. 

Conclusion 

Our study suggests that mouse and rat can be used to study gastrointestinal microbiome modifications related to 
synucleinopathies. Our results also suggest that gastrointestinal microbiome modifications observed previously in 
Parkinson´s disease patients might be the consequence of synucleinopathy rather than the cause of the disease. 
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ADPD7-0101 
THE LIPIDIDIET TRIAL - EFFECTS OF FORTASYN CONNECT IN PRODROMAL ALZHEIMER'S DISEASE 
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Objectives: Intervention in the early phase of Alzheimer’s disease (AD), particularly the prodromal phase, has 

recently been proposed as the most promising strategy to slow down the progression of AD. The LipiDiDiet
1
 trial 

in prodromal AD investigated the effects of the multi-nutrient combination ‘Fortasyn Connect’ taken as Souvenaid, 
a medical food for early AD. Extensive preclinical investigation from the LipiDiDiet programme indicated that this 
multi-nutrient combination has effects on multiple biological pathways that contribute to an overall neuroprotective 
effect superior to single nutrients. Previous randomised controlled trials (RCTs) with this intervention in mild AD 
patients showed improved memory performance and a good safety profile. 

Methods: LipiDiDiet (NTR1705) is a 6 year, double-blind, parallel group, multi-country RCT of 311 subjects with 

prodromal AD, receiving the multi-nutrient combination or iso-caloric control product once daily. Primary outcome 
is a cognitive function composite z-score based on a neuropsychological test battery (NTB). Secondary and 
exploratory outcomes include the NTB memory domain, MRI brain volumes, Clinical Dementia Rating – Sum of 
Boxes, and other cognitive and laboratory parameters. 

Results: Study product compliance was high and there were no reasons for safety concerns. An overview of the 

LipiDiDiet clinical trial including the third year of intervention will be presented and focus will be on the cognitive 
outcome results. 

Conclusions: This is the first completed RCT on nutrition in prodromal AD showing beneficial effects on 
measures of disease progression and therefore supports the role of this nutritional intervention in prodromal AD.  

1
EUFP7, project LipiDiDiet, Grant Agreement N°211696. 
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ADPD7-1301 
BIOMARKER RESULTS OF THE LIPIDIDIET TRIAL ON FORTASYN CONNECT INTERVENTION IN 
PRODROMAL ALZHEIMER’S DISEASE 
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Aims 

Biomarkers help monitoring disease progression and engagement of pathomechanisms. Moreover, they can be of 
crucial assistance in the future to identify potential responder and non-responder patients. LipiDiDiet

1
 investigates 

the therapeutic and preventative impact of nutrition. Mechanistic studies have shown that the multi-nutrient 
combination ‘Fortasyn Connect’ affects multiple biological pathways underlying AD, including nutritional and 
metabolic risk markers and disease markers such as Aβ biomarkers. 
 
1
Funding EUFP7, JPND_MINDAD 

Method 

LipiDiDiet (NTR1705) is a 6-year, randomised, double-blind, parallel-group, multi-country study in 311 subjects 
with prodromal AD. Subjects receive active (Fortasyn Connect in Souvenaid) or control product once daily. Blood 
and CSF samples were collected (at least) annually. Levels of HDL and LDL cholesterol and triglycerides, plasma 
levels of fatty acids, uridine, and homocysteine, and several AD pathology biomarker levels were analysed. 

Results 

Significant changes were found with intervention. Biomarkers analysis showed among others an improved blood 
lipid profile, including increased HDL-cholesterol. DHA, EPA and uridine were increased, and homocysteine was 
decreased. Subgroup analysis based on biomarker levels showed separation based on cognitive outcome 
measures. Effects on blood and CSF markers will be presented. 

Conclusion 

Analysis shows that the intervention alters the biomarker profile and our results suggest that biomarker analysis 
may become useful in identification of responder / non-responder profiles. The neuroprotective properties 
observed preclinically are supported by the current findings on modifiable cardio-, cerebrovascular and AD typical 
biomarkers. These results on modifiable risk factors suggest that this multi-nutrient combination may reduce the 
risk of developing AD dementia. 
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DIET-INDUCED NEUROINFLAMMATION AND VASCULAR DYSFUNCTION CAUSE WHITE MATTER 
DAMAGE IN THE AGING BRAIN 
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Aims 

Chronic consumption of a western diet coupled with physical inactivity cause an increase in body mass index 
(BMI) and midlife obesity that are major risk factors for cognitive decline and neurodegenerative diseases such as 
Alzheimer’s disease (AD). However, the underlying mechanisms are not known. 

Method 

We have created a diet for mice that mimics diets commonly consumed in western cultures. C57BL/6J (B6) mice 
were fed the western diet (WD) from 2 mos (young) to 12 mos (midlife). To model physical activity, half the mice 
were also provided a running wheel. 

Results 

The western diet caused midlife obesity and age-dependent cognitive decline but no significant neuronal cell loss. 
Transcriptional profiling by RNA-seq of brain samples followed by immunofluorescence, electron microscopy and 
western blotting showed the major consequences of western diet consumption were white matter dysfunction, 
neuroinflammation and vascular breakdown. Temporal studies in mice show that white matter dysfunction is likely 
due to excess myelin phagocytosis by aberrantly activated myeloid cells. Voluntary running prevented myelin 
loss. Analyses of data from the AD Neuroimaging Initiative (ADNI) show BMI correlates significantly with reduced 
white matter integrity – supporting our findings that a western diet can directly cause myelin perturbations. 

Conclusion 

Our data suggest a western diet induces neuroinflammatory responses that perturb the balance of myelin 
turnover. This study further supports white matter damage as a major and possibly early driver of cognitive 
decline and disease such as AD. Adaptations to diet and physical activity are expected to reduce risk of white 
matter damage. 
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Aims 

Nutrition may contribute to prevent Alzheimer’s disease (AD); yet previous research on individual nutrients and 
dementia may have inadequately reflected the complexity of diet-brain relationships. We sought to characterize 
nutrient biomarker patterns (which provide a more holistic approach of dietary exposure and bioavailability) 
associated with long-term risk of dementia in a large cohort of older persons, the Three-City (3C) study. 

Method 

We included 666 participants from the 3C study not demented and with blood measurements of 22 fat-soluble 
nutrients (12 fatty acids, 6 carotenoids, vitamin D, 2 forms of vitamin E, and vitamin A) at baseline, who were 
followed for up to 12 years for incidence of dementia/AD. Nutrient patterns associated with dementia risk were 
characterized using Partial Least Square regression for Cox models (PLS-Cox). 

Results 

A “deleterious” nutrient biomarker pattern combining lower blood vitamin D, carotenoids and polyunsaturated fats 
and higher blood saturated fats, was strongly associated with a higher risk of dementia. After adjustment for a 
large set of potential confounders, compared to individuals in the first quintile of PLS-Cox score, participants in 
the highest quintile of score had a four-fold increased risk of dementia (HR=4.20, 95% CI 1.86-9.42, P for trend < 
0.001); this association appeared stronger than associations found with any individual nutrient biomarker.  

Conclusion 

A blood nutrient pattern reflecting deficiencies in vitamin D, carotenoids and polyunsaturated fats in non-
demented older persons appeared strongly associated with a greater risk of dementia over the decade following 
biomarker assessment in this large cohort of older persons. 
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The amyloid hypothesis has been for over 20 years the main theoretical construct for Alzheimer Disease. This 
theory has been tremendously successful and has led to diagnostics and potential therapeutics. However it is 
also clear that increasing insights in the molecular biology, the pathophysiology and the clinical manifestation of 
the disease starts to erode some of its assumptions. The major problem is how to explain the several decades 
long cellular phase of Alzheimer Disease and how to find appropriate approaches to study this important and long 
prodromal phase as it appears to be very difficult to model this phase in non-primate species.  In my seminar I will 
discuss a novel in vivo model for Alzheimer Disease. I will show how human neurons transplanted into a mouse 
brain loaded with amyloid peptide recapitulate important features of the disease.  

Ref:  De Strooper and Karran. The cellular phase of Alzheimer Disease, Cell 2016.  
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Aims 

Our goal is to identify mechanisms that cause sporadic Alzheimer’s disease (AD), and develop strategies that 
interfere with the pathogenic pathways.  The exploration of molecular mechanisms leading to the two major AD 
lesions - the overproduction and oligomerization of Aβ, and aggregation of hyperphosphorylated Tau (pTau) - 
would be facilitated by a cell culture model that reproduces these alterations in the absence of genetic mutations 
that cause familial AD (FAD).  We propose that the CNS-derived, mouse neuronal cell line CAD constitutes an 
excellent “sporadic Alzheimer’s-in-a-dish” model; AD-specific pathology is triggered by impediment of axonal 
transport. 

Method 

The accumulation of Aβ and pTau, and the prevention of this pathology, was studied in CAD cells subjected to 
conditions that block axonal transport. 

Results 

We show that impaired transport leads to phosphorylation of the Aβ Precursor Protein (APP) in the endoplasmic 
reticulum (ER); this increases the generation and oligomerization of Aβ inside the ER, and the phosphorylation by 
GSK3β, and aggregation, of Tau.  We also show that the aggregates of pTau, but not nonphosphorylated Tau, 
disseminate in the extracellular space, and spread between cells.  We find that knocking down BACE1 prevents 
the accumulation of Aβ, but does not block Tau phosphorylation.  By contrast, blocking APP phosphorylation 
eliminates both the Aβ and the pTau neuronal pathology. 

Conclusion 

The CAD cell model for sporadic AD should be useful for studying mechanisms of neuronal pathology, and 
identifying agents that block the pathogenic pathways.  Support: NIH AG039668 (Z.L.M.), New Jersey Health 
Foundation (Z.L.M., V.M.). 
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Aims 

β-amyloid (Aβ) is generated and accumulates particularly in endosomes at synapses with onset of synaptic 
dysfunction in Alzheimer’s disease (AD). Alterations in endosomes are among the earliest changes associated 
with AD. However, the mechanism(s) that cause endosomal enlargement remain unclear. Evidence suggested 
that sorting via the multivesicular body (MVB) pathway and particularly endosomal sorting complex required for 
transport (ESCRT) was impaired by endosomal Aβ accumulation in AD transgenic neurons. Our aim was to 
investigate trafficking and processing of APP and its cleavage products in the endocytic pathway focusing on the 
role of ESCRT-mediated sorting in Aβ accumulation.  

Method 

Primary neurons from wt or APP PSEN1 Tg mice, with or without treatment with Aβ1-42 were analysed by EM, 
confocal microscopy and native western blot. Mouse brain sections from Tg mice were analysed by microscopy 
and neurons or neuroblastoma cells (Swe N2a) were transfected with dnVPS4A and analysed with microscopy 
and western blot.  

Results 

Increased Aβ-levels lead to enlarged MVBs in primary neurons and generates fibril-like structures in late 
endosomes. Tg-neurons show more high molecular weight native forms of ESCRT-III protein and ESCRT 
components localize to amyloid plaques in Tg-mice. Dominant negative form of ESCRT protein VPS4A 
(dnVPS4A) increases intracellular Aβ accumulation, reduces Aβ secretion and increases tau phosphorylation. We 
propose that expression of dnVPS4A stalls Aβ42 on route to lysosomes and show that chemically induced 
autophagy partially protects against dnVPS4A-induced Aβ-increases. 

Conclusion 

Aβ causes ESCRT-dependent endosomal dysfunction, which in turn leads to further Aβ accumulation and AD-
pathogenic tau phosphorylation. 
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Aims 

The accumulation of misfolded proteins in the endoplasmic reticulum (ER) triggers a cellular stress response 
called the Unfolded Protein Response (UPR). Long-term activation of the UPR mediates neuronal dysfunction in 
Alzheimer disease (AD). The common pathological and symptomatic features between AD and Down Syndrome 
(DS), led us to hypothesize that the UPR is also chronically active in DS. Therefore, the main goal of this project 
is to identify potential links between UPR activation and AD-related neurodegeneration in DS. 

Method 

We performed a gene card array analysis of cDNA obtained from the hippocampus of the Ts65Dn mouse model 
of DS at different time points (3, 9 and 18 months old) compared to the euploid controls.  

Results 

We observed sustained ER stress at 3 months of age when compared to control and to the 9 months Ts65Dn 
mice, as evidenced by robust over-expression of UPR gatekeepers PERK, eIF2a, IRE1a, and ATF6. These 
changes were supported by evaluation of protein levels. Finally, UPR activity fluctuated over time in Ts65Dn mice 
in a pattern that correlated with the well-characterized pathology and cognitive dysfunction evident in this model. 
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Conclusion 

Our data suggest that UPR activation in Ts65Dn mice occurs early before consistent Ab deposition and 
neurofibrillary pathology, and it might contribute to both tau hypephosphorylation and failure of proteostasis. In 
addition to neuronal dysfunction, long-term ER stress induces apoptotic cell death, which explains the age-
dependent fluctuations in UPR activity. Together, these data suggest that chronic UPR activity contributes to the 
development of AD-like cognitive decline in DS subjects. 
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Aims 

One of the most prevalent neurological disorders in the elderly population is cerebral small vessel disease (SVD), 
broadly defined as the gradual remodelling of brain microvessels. SVD is the major cause of vascular cognitive 
impairment representing 45% of all dementia cases and leading to accelerated neurodegeneration in Alzheimer’s 
Disease (AD). Thus characterization of vascular and cognitive deficits may lead to novel therapeutic targets. 

Method 

We analysed neuronal and vascular function in middle-aged F344 non-transgenic rats, a model of aging and in 
TgF344-AD rats. We employed in vivo two-photon fluorescence microscopy to image the structure and function of 
brain microvessels within the primary somatosensory cortex while eliciting global vasodilation through a 
hypercapnic challenge.  In addition, intracerebral electrodes were used to record field potential  in the ventral 
hippocampus and in the medial prefrontal cortex. Vascular function was assessed by quantifying hypercapnia-
elicited changes in perfusion, whereas neuronal connectivity was assessed by cross-frequency coupling. 

Results 

We showed that although amyloid-β (Ab) deposition was largely restricted to arterioles, vascular reactivity to CO2 
challenge was impaired in both arterioles and venules in TgF344-AD rats in comparison to nTg littermates. 
Moreover, normal microvascular network response to hypercapnia, involving blood flow elevation and increased 
efficiency of O2 delivery to tissue, was abolished in TgF344-AD rats. Cross frequency coupling in the 
hippocampus and medial prefrontal cortex showed reduced theta to gamma modulation in the TgF344 AD as 
opposed to their nTg littermates. 

Conclusion 

These findings underscore the significance of neurovascular pathology in AD. 
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Aims 

The ‘glymphatic’ clearance system is a brain-wide pathway for removal of waste solutes. It has been implicated in 
the pathogenicity of Alzheimer’s disease (AD), due to the discovery that both amyloid and tau can be cleared from 
the brain via this pathway. Here, we aim to determine whether glymphatic function is affected in AD, by using 
dynamic contrast-enhanced MRI to quantify glymphatic clearance in the brain of a mouse model of AD. 

Method 

Glymphatic clearance in rTg4510 tauopathy and wildtype mice was measured via intrathecal infusion of 
gadolinium, concurrent with serial acquisition of T1-weighted MR images. In addition, tau clearance was 
assessed in mice, via cerebral injection of tau and its quantification in extracted CSF.  

Results 

In line with reduced clearance of tau, glymphatic exchange was impaired in the caudal cortex of rTg4510 
compared to wildtype animals (figure 1). Furthermore, reduced polarisation and vessel coverage of aquaporin-4 
was observed specifically in this brain region in the rTg4510 mice, highlighting the involvement of this water 
channel in facilitation and impairment of glymphatic clearance in pathological scenarios such as tauopathy.  
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Conclusion 

Pathological accumulation of tau in the mouse brain is associated with impaired glymphatic clearance of tau from 
the caudal cortex, and derangement of aquaporin-4 expression in perivascular astrocytes. Findings suggest that 
manipulation of glymphatic clearance may harbour new avenues of therapeutic intervention for AD.  
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SYMPOSIUM 34 - DISEASE MECHANISMS IN CELLULAR AND ANIMAL MODELS 

 
ADPD7-0339 
EXPRESSION OF FTDP-17 MUTANT TAU IN TRANSGENIC MICE DECREASES ADULT NEUROGENESIS IN 
THE DENTATE GYRUS 
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Aims 

Tau pathology affects the dentate gyrus (DG) in AD and might impair adult neurogenesis in the subgranular zone 
(SGZ), contributing to memory impairment. The aim of this study was to analyse adult neurogenesis in mouse 
models of tauopathies. 

Method 

The DG volume, the total granule cell number, and the number of cells expressing immature markers and 
proliferating markers were analysed by stereological methods and immunohistochemistry in the DG and in the 
SGZ at 12 months in wild-type, Tg30 (expressing the FTDP-17 human mutant tau G272V/P301S), tauKO, and 
tauKO/Tg30 mice. 

Results 

Tg30 mice showed a significant decrease of DG volume, of total GC number and of DCX and 3R tau positive 
immature GC, compared to all other genotypes, and a lower number of Ki67 positive cells compared to wild-type. 
A rescue of this phenotype was observed in tauKOxTg30 mice, with even higher number of DCX positive cells. 
The human mutant tau was expressed in mature but not in immature (DCX and 3R tau positive) GC in the SGZ. 

Conclusion 

Our results suggest that mutant tau expression in Tg30 mice induces a decrease of adult neurogenesis in the 
SGZ and is a cell non-autonomous effect. Interestingly, absence of endogenous tau in tauKOxTg30 mice rescued 
this defect, possibly by delaying initial neuronal differentiation and increasing the pool of immature GC, and 
subsequent expression of mutant tau would lead to an increased number of GC. The latter effect also imply that 
mutant tau keeps its biological ability to participate to neuronal differentiation. 
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ADPD7-1126 
METABOLIC DEPLETION OF L-SERINE IN ASTROCYTES IMPAIRS SYNAPTIC PLASTICITY IN A MOUSE 
MODEL OF ALZHEIMER'S DISEASE 
G. Bonvento

1
, J. Le Douce

1
, J. Veran

2
, E. Faivre

1
, P. Jego

1
, M. Maugard

1
, Y. Balbastre

1
, A.S. Herard

1
, 

M. Taverna
3
, X. Toussay

4
, B. Cauli

4
, S. Oliet

2
, A. Panatier

2
 

1
CEA, MIRCen, Fontenay-aux-roses, France 

2
Neurocentre Magendie, INSERM U862, Bordeaux, France 

3
Institut Galien paris-Sud, CNRS UMR 8612, Chatenay-Malabry, France 

4
Institut de Biologie Paris-Seine, CNRS UMR 8246, Paris, France  

 
Aims 

An early alteration of both cerebral glucose metabolism and synaptic activity has been consistently described in 
Alzheimer's disease (AD) patients. However, it is still unclear whether and how glucose dysregulation contributes 
to synaptic defects in AD. Beyond ATP production, a major function of aerobic glycolysis is to provide precursors 
to support macromolecular synthesis. L-serine, generated from glucose through diversion of the glycolytic 
intermediate 3-phosphoglycerate (3PG) into the phosphorylated pathway, is only produced in astrocytes by 3-
Phosphoglycerate Dehydrogenase (PHGDH), selectively expressed in those glial cells. L-serine is the precursor 
of D-serine, the main co-agonist of synaptic NMDAR, required for synaptic activity and plasticity. We thus 
investigated whether a defective astrocytic phosphorylated pathway contributes to early synaptic deficits in AD.  

Method 

Using 6 month-old female 3xTG mice, we performed 3D autoradiography of glucose use, electrophysiological 
recordings of hippocampal slices, dosage of L- and D-serine using chiral Capillary Electrophoresis coupled to 

Laser-induced Fluorescence (CE-LIF) in microdialysates and measurement of glycolytic flux using FRET lactate 
sensor in slices.  

Results 

We found that in vivo glucose metabolism, astrocytic glycolytic flux, L-serine production and long-term synaptic 
plasticity (LTP and LTD) were altered in the CA1 region of 3xTg-AD mice. Exogenous D-serine completely 
rescued both forms of synaptic plasticity in 3xTg-AD mice.  

 
Conclusion 

These data indicate that a deficit of L-serine synthesis by astrocytes plays a key role in the synaptic alterations 
occurring early in the hippocampus of 3xTg-AD mice. 
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Alzheimer’s disease (AD) is the most common form of dementia affecting the elderly and is characterized by 
global cognitive decline. AD is strongly influenced by both genetic factors and lifestyle. While certain rare gene 
mutations, e.g. in the APP, PSEN1 and PSEN2 genes guarantee onset of AD before 60 years old, most cases of 
AD (>97%) involve genetic susceptibility factors, e.g. APOE, and lifestyle, e.g. diet, exercise, sleep, intellectual 
and social engagement, stress levels, and brain trauma. Most recently we have found that low-grade infections, 
e.g. bacterial, fungal, viral, in the brain may also play a role by rapidly nucleating beta-amyloid deposition as an 
antimicrobial protection response of the brain's innate immune system. Genetic susceptibility factors have been 
elucidated over the past decade using genome-wide association studies (GWAS) and more recently by follow up 
with whole genome sequencing (WGS) and whole exome sequencing (WES). We are now carrying out GWAS 
using approximately 50 million single nucleotide variants  (SNV) from WGS and WES (whole genome sequencing 
association studies; WGSAS). As AD-linked/associated functional SNVs are identified in these studies, they are 
being tested in our 3D human stem cell-derived neural culture models of AD, in which we have shown beta-
amyloid directly drives tangle formation. Many of the more recently identified AD genes are involved in innate 
immunity, e.g. CD33, which we first reported in our family-based GWAS in 2008 (along with ADAM10 and 
ATXN1). To study CD33 and other innate immune-related AD genes, we have incorporated microglia into our 3D 
neural cultures while also utilizing classic transgenic mouse models. Aspects of all these studies will be covered. 
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The majority of genes involved in early-onset neurodegenerative dementia have been identified by molecular 
genetic studies in extended families with autosomal dominant disease. This approach has successfully 
discovered several causal genes for the major clinical subtypes i.e. Alzheimer disease and frontotemporal 
dementia. Knowledge of these genes has provided fundamental insights in the disease mechanisms that are 
underlying neurodegenerative dementia that became cornerstones in potential pharmaceutical interventions. 
However, mutations in the known genes associated with early-onset dementia (EOD) explain only a minor fraction 
of the patients and families. Continued interest in EOD genetics is warranted since recent studies using massive 
parallel sequencing, demonstrated that rare genetic variants might contribute to our further understanding of the 
molecular disease mechanisms behind EOD. Clinical studies have indicated that EOD is highly heterogeneous 
with a substantial fraction of patients in whom the disease is unrelated to previous identified biological pathways. 
Further, many EOD patients have been excluded from genetic studies since their clinical phenotype was atypical 
and did not fit the de strict diagnostic entities.  Nonetheless, several of those atypical EOD patients have a 
positive family history of dementia and some belong to large families. We showed that mutations in known causal 
genes can be found in patients with diagnostic unclassified EOD. Also, mutations are found in genes that were 
associated with late-onset dementia (e.g. Sorl1, ABCA7, TBK1, etc.). In extended families, we used exome 
sequencing and identified rare genetic variants in genes that had not yet been associated with EOD. 
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ADPD7-0042 
REGULATION OF GENE EXPRESSION:  THE GENETIC MECHANISMS UNDERLYING 
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In the post genome-wide association studies (GWAS) era we are shifting gears toward translation of genetic 
disease loci to molecular mechanisms of pathogenesis and pinpointing the causal genetic factors and their 
functional effects. It has been suggested that changes, even subtle, in the expression levels of wild-type genes in 
the brain can, over years, lead to neurodegenerative diseases. Moreover, differences in gene expression profiles 
between brain tissues from neurodegenerative disease patients compared to healthy controls have been 
reported. We have been studying the expression regulation of key genes implicated in Alzheimer’s (AD) and 
Parkinson’s (PD) diseases and a wide-spectrum of related disorders. In particular, we focus on noncoding 
variants and their cis-regulatory effects on gene expression using a comprehensive strategy that combines 
multiple-level approaches. (1) in silico: we have developed a new bioinformatics tool for prioritizing candidate 
functional/causal short structural variants (SSVs). The tool is a searchable, annotated database of SSVs, with 
associated customizable scoring software that is designed to evaluate and prioritize SSVs that are most likely to 
have significant biological effects and impact on disease risk. (2) in vitro: we have established induced Pluripotent 
Stem Cell (iPSC)-derived neurons, dopaminergic and cholinergic, from a normal subject and PD patients. We are 
currently using this model system to determine how cis-variants modulate expression of disease risk genes via 
their interactions with the trans-acting factors, by applying CRISPR/Cas9 – mediated genome editing. (3) in vivo: 
we have quantified cell-type specific gene expression in neurons, astrocytes, and microglia by single-cell gene 
expression assays using cells isolated from frozen human brain samples via LCM. We have implemented this 
strategy in studies of genomic loci implicated in Lewy body and AD diseases, specifically SNCA gene and the 
TOMM40-APOE cluster. Collectively, the innovative approaches we developed represent a cohesive strategy for 
discovering potentially functional and causal variants within candidate risk-genes associated with AD-PD 
spectrum disorders.  
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REPEAT ASSOCIATED NON-ATG (RAN) TRANSLATION IN NEUROLOGIC DISEASE: LESSONS FROM 
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Microsatellite expansion mutations cause more than 30 different neurologic diseases. In 2011, we discovered that 
in the absence of an AUG initiation codon, expanded CAG and CUG repeats can express homopolymeric 
proteins from all three reading frames. We showed this repeat-associated non-ATG (RAN) translation occurs in 
spinocerebellar ataxia type 8 (SCA8) and myotonic dystrophy type 1 (DM1). Since this initial discovery, we and 
others have demonstrated that RAN translation occurs in C9orf72 amyotrophic lateral sclerosis/frontotemporal 
dementia (ALS/FTD), Fragile X tremor ataxia syndrome (FXTAS) and Huntington’s disease (HD). An emerging 
theme is that coding and non-coding expansion mutations are bidirectionally expressed, producing two mutant 
RNAs and up to six mutant RAN proteins. These findings impact our fundamental understanding of gene 
expression and protein translation and should now be considered for a broad category of neurological disorders.  

Efforts to understand the mechanisms of RAN translation and the roles that RNA gain-of-function and RAN 
proteins play in C9ORF72 ALS/FTD will be discussed. We have recently developed a BAC transgenic model of 
C9ORF72 ALS/FTD that develops key phenotypic and molecular features of the disease. These C9-BAC mice 
show decreased survival, paralysis, muscle denervation, motor-neuron loss, anxiety-like behavior and cortical and 
hippocampal neurodegeneration in a repeat-length and expression dependent manner. These mice express 
C9ORF72 sense and antisense transcripts and RNA foci are found throughout the CNS. RAN protein 

accumulation increases with age and severity of disease and TDP-43 inclusions are found in degenerating brain 
regions in end-stage animals. Insights into RNA vs. RAN mechanisms in C9ORF72 from our BAC transgenic 
mouse model will be discussed along with efforts to reverse the disease in our mice.  
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microRNA (miRNA) signaling in Alzheimer's disease (AD) and other inflammatory neurodegenerations of the CNS 
 
MicroRNAs (miRNAs) are small, non-coding single-stranded RNA molecules 20-26 nucleotides (nt) in length that 
are regulators of gene expression in the CNS in neurodevelopment, aging, health and disease. There are about 
2650 human miRNAs (only ~35 of which are human brain abundant) and 27,000 human messenger RNAs 
(mRNAs) so far identified; the major mode of miRNA action and the down-regulation of gene expression is that an 
up-regulated miRNA typically recognizes (via base pair complementarity) and binds to the mRNA-3’ untranslated 
region (mRNA-3’-UTR) of selective mRNA targets and in doing so downregulates expression from that mRNA. 
Certain up-regulated miRNAs contribute to chronic inflammation, innate-immune and synaptic disturbances in 
various brain cell types (such neurons, astroglia, microglia, endothelial cells), thereby leading to progression of 
neurodegenerative diseases like sporadic Alzheimer's disease (AD), prion disease (PrD) and age-related macular 
degeneration (AMD). Our current studies involve the extraction, quantitation and characterization of miRNA 
populations from (i) short post-mortem brain tissues and biopsies of sporadic AD, PrD, AMD and other age-
related neurological diseases; (ii) human brain cells in primary culture that have been stressed with AD-relevant 

ROS- and/or NF-kB-inducing stressors including IL-1β, TNFα, Aβ42 peptides, hypoxia, neurotoxic metals (Al, Hg) 
and viruses (HSV-1); and (iii) aging, amyloid-overexpressing transgenic AD (Tg-AD) murine models focusing on 

the 5xFAD (C57BL/6J background) mouse. Our ongoing DNA-array-, miRNA array-, LED-Northern- and RNA-
sequencing-based analyses of ~160 human brain tissues indicate the significant up-regulation of a small family of 
inducible, NF-kB-regulated miRNAs including miRNA-7, miRNA-9, miRNA-34a, miRNA-125b, miRNA-146a and 
miRNA-155; these target and down-regulate the expression of a family of at least 9 mRNAs including 15-LOX, 
CFH, IkBKG, IRAK-1 (with a compensatory surge of IRAK-2), TREM2, TSPAN12, SYN1/2, UBE2A, VDR; these 
induced changes can explain much of AD neuropathology including impaired amyloid clearance and 
amyloidogenesis, inflammation, tau pathology and deficits in neurotropism and synaptogenesis. Several of these 
more well-studied miRNA-mediated pathogenic circuitries will be discussed in this lecture. Lastly, our ideas on 
miRNA-mRNA coupling and their regulatory mechanism in the developing and aging CNS continue to evolve, and 
technological advancement, refinement and recent discoveries continue to contribute to our understanding of the 
pathogenic mechanisms that characterize these age-related neurodegenerative and neuropsychiatric disorders of 
the human CNS. 
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Aims 

Epigenetic mechanisms are likely to play a key role in the pathogenesis of Alzheimer's disease (AD). We 
conducted an epigenome-wide association study to characterize the interplay between the brain epigenome and 
the pathologic AD hallmarks Tau and amyloid-β. 

Method 

ChIP-seq against H3K9Ac was conducted in 669 post-mortem human brain samples. Genome-wide DNA 
methylation and transcription profiles were available for a large subset of these samples. Tau and amyloid-β loads 
were quantified using immunohistochemnistry. ATAC-seq was applied to induced forebrain neurons to measure 
chromatin accessibility. 

Results 

We identified 26,384 H3K9Ac domains which primarily occurred at promoters (15,225) and enhancers (8,071). 
H3K9Ac levels at promoters were positively correlated with transcription. Tau protein loads were significantly 
associated with H3K9Ac levels in 5,980 domains and had a much broader impact than amyloid-β (610 domains). 
Domains positively associated with Tau showed a strong enrichment (p<10^-16) for binding sites of CTCF, which 
regulates chromatin structure. Indeed, we found large genomic regions showing concordant Tau associated 
increases in H3K9Ac. Average transcription and methylation in these regions were consistently altered. Strikingly, 
effect sizes within the regions were highly correlated with the regions' nuclear lamina association. To validate our 
findings, we applied ATAC-seq to induced Tau overexpressing neurons and found similar large genomic regions 
with concordant changes in chromatin accessibility. 

Conclusion 

Our results demonstrate genome-wide change in chromatin structure in AD, which is associated with Tau but not 
amyloid-β loads. Since Tau is known to cause heterochromatin relaxation in Drosophila models, it might play a 
direct role in the observed chromatin remodeling. 
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Aims 

Adult hippocampal neurogenesis is impaired in Alzheimer’s disease (AD) brain and this has been associated with 
cognitive decline. As AD is a multifactorial disorder, identifying potent multi-target therapeutic strategies is of 
particular significance. microRNA-132 (miR-132), regulates multiple signaling pathways by either promoting 
neuroprotective cascades or counteracting neurotoxic cues and is consistently down regulated in AD. Here, we 
aim at assessing the regulatory potential of miR-132 on adult hippocampal neurogenesis in the AD dentate gyrus 
(DG).  

Method 

miR-132 DG expression was profiled in wild-type and two distinct AD mouse models (transgenic and knockin) 
upon voluntary running, which was used as an adult neurogenesis paradigm. Intracerebroventricular injections of 
miR-132 mimic or antisense oligonucleotides were used to overexpress or downregulate miR-132 in AD or wild-
type mice, respectively. Neural stem cell proliferation was assessed by BrdU incorporation in DG and 
immunolabeling of neurogenic markers. The effect of miR-132 overexpression on cognition was assessed by 
behavioral testing. 

Results 

miR-132 expression responds to the induction of adult neurogenesis in wild-type but not AD mouse DG. miR-132 
inhibition in wild-type mice represses adult neurogenesis, while miR-132 overexpression in AD mice restores the 
levels of adult neurogenesis back to wild-type.  

Conclusion 

miR-132 appears to be a potent regulator of multiple pathological processes in AD brain. Along with promoting 
neurodegeneration by enhancing apoptosis, amyloid and TAU pathologies, miR-132 deficiency in AD might also 
result in the loss of a neuroprotective effect on adult neurogenesis. Restoring miR-132 levels may therefore 
represent an efficient multi-hit therapeutic strategy in AD. 
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Aims 

The accumulation of DNA damage, particularly DNA double strand breaks (DSBs), has been implicated in the 
development of neurodegenerative disorders, including Alzheimer’s disease (AD). The accrual of DNA DSBs is 
an early pathological event in mouse models, such as the CK-p25, 3XTg, and APP (J20) models, of AD-like 
neurodegeneration. Recently, we observed that induced pluripotent stem cell (iPSC) –derived neural cells from 
patients with familial AD (fAD) also display elevated levels of DNA DSBs. These results suggest that the 
accumulation of DNA damage could be an initiating neurotoxic lesion that contributes to AD pathology. Based on 
these observations, we utilized a high throughput screening strategy to identify gene products that reduce DNA 
damage susceptibility in iPSC-derived neural cells from fAD patients. 

Method 

To directly assess the extent of DNA breaks, we established the CometChip platform, a high throughput arrayed 
design of the single-cell electrophoresis assay (comet assay), which we utilized to screen shRNA libraries for 
modifiers that reduce the accumulation of DSBs. 

Results 

Out of 580 gene targets, 18 shRNAs demonstrated reduced DNA damage in fAD patient-derived NPCs and 
increased neuroprotection via diverse biological mechanisms, including chromatin modification, transcription 
regulation, cellular metabolism, and apoptosis pathways. 

Conclusion 

This study illustrates the utility of iPSC-derived NPCs as a human model of AD and the CometChip platform as a 
tool to identify genes that govern susceptibility to DSB accumulation in AD as new targets for potential therapeutic 
intervention.  
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Aims 

Amyloid load is a critical component of Alzheimer’s disease (AD) yet only partially explains cognitive 
decline.  Changes in spontaneous brain activity (SBA) may indicate complementary aspects of AD 
progression.  We evaluate whether serial measurements of SBA, as measured by resting state functional 
magnetic resonance imaging (rs-fMRI), are altered by amyloid status and associated with cognitive changes. 

Method 

Subjects enrolled in the Alzheimer's Disease Neuroimaging Initiative (ADNI) study underwent florbetapir positron 
emission tomography (PET) scans, psychometric testing, structural neuroimaging, rs-fMRI and APOE4 genetic 
testing.  Subjects with clinical dementia rating sum of boxes (CDRSB) >= 0.5 and <= 9 were processed 
longitudinally (n=99 unique subjects, 397 longitudinal images total) to summarize SBA at key network-specific 
locations.  We dichotomized the cohort into amyloid+/- (via established PET-based cutoffs) and used mixed 
effects modeling for longitudinal data to infer the impact of amyloid-load on change in SBA over two years.  The 
model controlled for subject and site-related random effects along with in-scan motion, baseline cognition, 
physiological confounds, APOE4 status, age and gender. 

Results 

SBA decreased more rapidly over time in amyloid positive subjects.  Change in CDRSB is also related to change 
in SBA, while accounting for amyloid status, in a spatially varying pattern.  Results survive both FDR and 
Bonferroni correction for multiple comparisons ( 268 test locations over the brain, minimum p-value = 6.e-6, 
default mode network ). 

Conclusion 

SBA, as measured by rs-fMRI, is a sensitive measurement of amyloid-related longitudinal change in the ADNI 
cohort.  Furthermore, changes in SBA may relate to cognitive decline. 
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Aims 

Positron emission tomography (PET) scans with 2-(1-{6-[(2-[F-18]fluoroethyl)(methyl)amino]-2-
naphthyl}ethylidene)malononitrile (FDDNP) provide in vivo measurement of brain amyloid plaque and tau tangle 

binding. In non-demented adults, we previously observed relationships between higher global FDDNP-PET 
binding and poorer cognition, which also correlated with cerebrovascular risk. Here, we propose a model 
explaining these associations. 

 

Method 

A total of 103 non-demented participants (aged 63.83 +/- 12.21 years; 59 with mild cognitive impairment) who 
received FDDNP-PET scans, blood pressure assessments, and a neuropsychological battery, were drawn from a 
larger study of cognitive decline. We estimated global cognition by averaging five cognitive domain scores, then 
performed a mediation analysis. 

Results 

We found that global FDDNP binding significantly mediated the association between diastolic blood pressure and 
overall cognitive functioning (95% CI = [-0.09 – -0.01], PM = 0.35). This was a total mediation, since the 
association between diastolic blood pressure and global cognitive scores was no longer significant when including 
the mediator variable in the model. 

Conclusion 

This is the first study to elucidate a mechanism through which elevated diastolic blood pressure contributes to 
age-related cognitive decline. Given the relatively young age of our cohort, our findings are consistent with those 
of a recent report that hypertension was associated with CSF markers of amyloid and tau accumulation, but the 
diastolic contribution was greater in subjects between 55 and 79 years of age than in participants over 80. Our 
results also suggest the importance of targeting vascular factors early in life, to prevent accelerated brain aging 
and/or delay age-related cognitive decline. 
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Aims 

Accumulation amyloid-β (Aβ) is believed to be the mechanism initiating Alzheimer’s disease (AD). Our aim was to 
determine where fibrillar Aβ accumulation starts. 

Method 

Early Aβ alterations were measured with cerebrospinal fluid (CSF) Aβ42 and later Aβ fibrils with 
18

F-florbetapir 
PET in a longitudinal cohort of 473 non-demented individuals. We defined late Aβ accumulator as those with 
abnormal CSF and PET (CSF+/PET+), early accumulators as CSF+/PET- and non-accumulators as CSF-/PET- 
at baseline. FDG-PET and MRI were used to examine longitudinal changes in metabolism and atrophy and 
resting-state functional MRI for network connectivity. 

Results 

Early accumulators had significantly increased Aβ accumulation rates compared to non-accumulators in the 
posterior cingulate, precuneus and orbitofrontal cortex (see Figure). Atrophy and glucose hypometabolism 
occured later than early Aβ accumulation. Early Aβ accumulation was found predominantly in the default mode 
network (DMN) and correlated with decreased DMN connectivity. We validated our use of CSF/PET groups by 
comparing early and late accumulators to identify known late Aβ regions (e.g. sensorimotor cortex) and 
temporoparietal hypometabolism and atrophy in late accumulators. The main findings were replicated in an 
independent cohort of 406 non-demented individuals. 
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Conclusion 

Using novel methodology, we have shown that Aβ fibrils start to accumulate predominantly within the DMN in 
preclinical AD before atrophy or altered metabolism and that it is associated with very early hypoconnectivity in 
the same network. 
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Aims 

Dementia with Lewy bodies (DLB) is the second most frequent cognitive neurodegenerative disease after 
Alzheimer’s disease (AD). Recently, amyloid positon emission tomography (PET) identifies amyloid pathology in 
demented DLB patients. The link between this amyloid pathology and cognitive decline in DLB patients is unclear 
to date. We wanted to analyze and compare amyloid PET in patients with prodromal and mild demented DLB and 
AD patients. 

Method 

We analyzed clinical data and PET results from 83 subjects who performed a [
18

F] Pittsburg compound B (PiB) 
PET in the University Hospital of Strasbourg, France, between January 2015 and May 2016, including DLB (n= 
34), AD (n= 28) in the early stage and elderly controls with cognitive complaint (n= 21). 

Results 

Twenty-nine percent of patients with DLB in the early stage had a positive PiB PET. For AD, the [
18

F] PiB PET 
had a sensitivity of 86% and a specificity of 100% compared to controls and of 71% compared to DLB. DLB 
patients had an intensity of signal lower than AD patients with an asymmetric pattern, lower in the right 
hemisphere. Furthermore, positive PiB PET DLB patients had a decrease in Ab42 protein in cerebrospinal fluid 
compared to negative PiB PET DLB subjects.  

Conclusion 

We identified characteristics from the PiB PET in the early stage DLB patients, i.e. no signal or asymmetric 
pattern lower in the right hemisphere that should be considered in the interpretation of this exam. Next step would 
be to better understand the asymmetric pattern of DLB patients. 
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Aims 

The aim was to develop antibody-based radioligands for PET imaging of soluble aggregates of Aβ, i.e. protofibrils, 
which are suggested to cause neurodegeneration in AD. To our knowledge this is the first time antibody based 
ligands have been used successfully for imaging of a target inside the brain. 

Method 

Aβ protofibril selective antibody mAb158 was fused with either TfR antibody 8D3 or fragments of 8D3. The 
binding to TfR enabled receptor mediated transcytosis across the blood-brain barrier of the bispecific antibodies. 
Three different bispecific antibodies were then labeled with iodine-124 (

124
I) and used for PET imaging in APP-

transgenic and wild-type mice.  
 

 

Results 

All three bispecific antibodies bound both Aβ protofibrils and TfR and displayed a 5 to 15-fold higher brain uptake 
compared to mAb158 at three days post injection in AD mice. There was a clear difference between PET images 
obtained in AD and wild type mice. The PET signal correlated closely with levels of Aβ protofibrils measured in 
post mortem brain homogenate. 
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Conclusion 

This study shows for the first time in vivo PET images of Aβ protofibrils. Thus, the new radioligand may become 

an important tool for determining disease stage and potential treatment effects in AD. In a longer perspective, the 
use of bispecific antibodies as PET ligands may enable imaging of other proteins involved in neurodegenerative 
diseases for which imaging agents are lacking today. 
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Aims 

Alzheimer’s Disease (AD) is not easily diagnosed, particularly in early onset of dementia and for atypical 
presentations. The current study investigates the impact of florbetaben PET imaging on the management of 
patients where the aetiology of symptoms remained unexplained after a complete diagnostic work up. 

Method 

This multicenter study was performed at tertiary memory clinics in France in patients who were eligible for 
analysis of CSF according to HAS recommendations, and for whom LP was not feasible, refused or results 
considered as ambigous. Following an initial diagnosis, florbetaben amyloid imaging was performed, and a 
confirmed or revised diagnosis was provided after disclosure of PET results in a follow-up visit. 

Results 

The full study cohort included 218 subjects (male n=112; 70.6±9.7 years). The dataset for this preliminary 
analysis contained subjects with available and evaluable florbetaben scans (79 patients with LP, 104 without LP). 
A very high proportion of diagnoses were changed after PET result disclosure (105/182, 58%), more frequently 
for negative scans (PET+: 57/122, 47%, PET-: 48/60, 80%, p<0.0001). Diagnostic confidence was significantly 
higher for subsequent diagnoses (84% confidence increase, p<0.0001). Changes in management were reported 
for a significant proportion of patients (150/181, 82%), independently of PET status (PET+: 99/121, 82%; PET-: 
51/60, 85%, p>0.05).   

Conclusion 

Florbetaben imaging influenced clinical decisions in an unique patient population in whom LP was not feasible or 
CSF analysis was inconclusive. The results encourage the implementation of amyloid imaging in care for AD 
patients with unexplained symptom aetiology after a full clinical work up. 
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Aims 

Advances in the molecular imaging of fibrillar amyloid have made it possible to visualize and quantify this 
pathology in patients with Alzheimer’s Disease (AD). Few studies using amyloid imaging in Down syndrome (DS) 
have found evidence for increased brain amyloid uptake in non-demented adults with DS. The relationship 
between PET amyloid uptake and cognitive decline, however, has remained elusive. Here, we report 
classification and prediction using [18F]AV-45 PET data from 19 non-demented individuals with DS, 5 of whom 
clinically transitioned to dementia. 

 

Method 

PET scans were acquired on the Siemens HRRT and T1-MRI scans acquired on Philips Achieva 3T. PET units 
were converted to standardized uptake value ratios using a composite reference region derived from Freesurfer 
6.0.  PET data were co-registered with the individual MRIs and warped to MNI space for group comparisons 
between transitioned to dementia and non-transitioned subjects using a general linear model in SPM12.  Areas of 
statistical differences in the group comparison were used as regions of interest in a random-forest based classifier 
trained to predict clinical transition from baseline PET data.    

Results 

Comparison between clinically-transitioned subjects and non-transitioned subjects showed increased binding in 
temporal lobes and frontal lobes (p<0.001 uncorrected).  The random classifier resulted in a 10.53% out-of-bag 
error rate with frontal superior orbital region as the most informative for correct classification.   

Conclusion 

Individuals with DS show differences in AV-45 binding prior to clinical transition.  Regions include many previously 
associated with AD.  Preliminary classifier-based variable selection routines select orbital-frontal regions as most 
informative for correct classification of clinically-transitioned patients. 
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Aims 

While many studies have evaluated the diagnostic or prognostic implications of amyloid PET imaging, none have 
explored the patient and caregiver views on the clinical use of amyloid PET. 

Method 

We designed a short 7-item online questionnaire to assess patient and caregiver views toward amyloid PET 
imaging and its lack of use in routine clinical practice. The questionnaire was advertised broadly through 
TrialMatch (alz.org/trialmatch). 

Results 

We received 508 unique responses form 48 US States and two Canadian Provinces. 42% of the participants 

identified with early onset cognitive decline (EOD, <65 years at disease onset). There were significantly more 
patients vs. caregivers among EOD than LOD (p <0.0001). 87% of respondents were from urban areas. Patients 
vs. caregivers and EOD vs. LOD did not differ in their opinions regarding the clinical unavailability and the need 
for additional research on the clinical utility of amyloid imaging, and their willingness to undergo amyloid imaging if 
recommended by their doctor. Patients vs. caregivers and EOD vs. LOD were as likely to pursue more 
information about the disease, to seek legal and financial planning, long term care and life insurance, and to 
communicate their diagnosis and prognosis with their families. EOD were more likely to explore their options for 
disability insurance than those with late onset cognitive decline (p = 0.03). No differences in responses were seen 
between urban and rural dwellers. 

Conclusion 

Patients and caregivers supported the use of amyloid PET imaging in clinical practice and reported significant 
benefits of such information for future planning. 
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The Presenilin genes carry more than 200 causative mutations for familial Alzheimer's disease (FAD), and the 
Presenilin protein constitutes the catalytic subunit of gamma-secretase, which is responsible for intramembrane 
cleavages of type I transmembrane proteins, such as the amyloid precursor protein (APP) and Notch. Our 
previous genetic analysis demonstrated that Presenilins are essential for learning and memory, synaptic function 
and neuronal survival during aging, though the molecular pathway by which Presenilins regulate these processes 
is unknown. We therefore performed genetic analysis of APP and Notch in mice to determine whether they are 
the targets of Presenilins in mediating adult brain functions including age-dependent neuronal survival. We have 
also developed Drosophila models of Presenilin that are being used to screen for physiological targets of 
Presenilin in neuronal survival. In addition to the dissection of cellular and molecular mechanisms by which 
Presenilins maintain memory, synaptic function and neuronal survival, I will also present our latest findings from 
the analysis of several Presenilin-1 knockin mice carrying either FAD mutations or an alteration of the Aspartate 
residue at the gamma-secretase active site.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 356 

  

  

  

SYMPOSIUM 37 - BACE AND GAMMA SECRETASES  

 
ADPD7-0194 
FAD MUTANTS INCREASE NEURODEGENERATION BY FORMING TOXICITY-SENSITIVE PROTEIN 
COMPLEXES AND BLOCKING NEUROTROPHIN-DEPENDENT NEUROPROTECTION 
N. Robakis

1
 

1
, USA  

 
 

Familial Alzheimer's disease (FAD) is a neurodegenerative disorder caused by specific genetic mutations and 
transmitted in an autosomal dominant manner.  In contrast, the etiology of sporadic AD (SAD) remains obscure 
and may result from the interaction of multiple genetic and environmental factors.  Both forms of AD however, 
show similar clinical and neuropathological phenotypes manifestations suggesting that AD targets similar cellular 
and molecular pathways and that mechanisms affected in FAD may also be involved in SAD.  

Neurodegeneration can result from dysfunctional or weakened brain neuroprotective mechanisms.  Most FAD 
cases are linked to genes encoding APP, PS1 and PS2 suggesting these gene products may regulate 
neuroprotective mechanisms. Furthermore, the FAD-causing mutant alleles of these genes may interfere with 
cellular neuroprotective functions.  We recently reported that PS1 is necessary for the neuroprotective functions 
of brain neurotrophins such as brain-derived neurotrophic factor (BDNF) and ephrinB.  Specifically, we found that 
cortical neurons that lack PS1 are not protected by BDNF or ephrinB from glutamate excitotoxicity or oxidative 
stress.  Our data show that PS1 regulates neuroprotective activities of brain ligand-receptor systems such as 
BDNF/TrkB and ephrinB/EphB2.  Furthermore, we used knockin (KI) transgenic mouse models expressing PS1 
FAD mutant alleles to ask whether PS1 FAD mutants might block neuroprotective functions of PS1.  In contrast to 
WT neurons, neither BDNF nor ephrinB are able to rescue from excitotoxicity neurons expressing PS1 FAD 
mutants in either heterozygous or homozygous states, suggesting these mutants have dominant negative effects 
on trophin-dependent neuroprotection.  Importantly, we found that PS1 regulates functional interactions of 
NMDAR with both EphB2 and TrkB receptors and that these interactions and signaling sequelae are targeted by 
PS1 FAD mutations.  Interestingly, PS1 regulates the neuroprotective functions of a restricted set of brain trophic 
factors as neither PS1 nor its FAD mutants affect neuroprotection by fibroblast growth factor (FGF) or Progranulin 
(PGN).  Our findings support the hypothesis that FAD mutants increase neurodegeneration by blocking 
neuroprotective functions of specific brain trophins rendering neurons vulnerable to toxic insults such as 
excitotoxicity, oxidative stress and even ischemic episodes.  Over many years, reduced neuroprotection is 
expected to cause accelerated neuronal death and, ultimately, dementia.  
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Aims 

Presenilins have been reported to regulate calcium homeostasis in the endoplasmic reticulum, and dysregulation 
of intracellular calcium has been implicated in the pathogenesis of Alzheimer's disease (AD). Reduced 
endoproteolysis levels of presenilin-1 (PS1) have been detected in postmortem brains of patients carrying familial 
Alzheimer's disease PS1 mutations. 

Method 

Electrophysiology, Spinning Disk Confocal Microscopy, Calcium Imaging, Western Blot, Neuronal Primary 
Culture, Transgenic Drosophila, Courtship Based Assay. 

Results 

Expression of familial AD PS1 mutants or pharmacological inhibition of PS1 enzyme function led to elevation of 
PS1 holoprotein level. Significant enhancement of store-operated calcium (SOC) channels activation was 
detected by electrophysiological measurements in hippocampal neurons with reduced PS1 endoproteolysis. 
Experiments with PS double knock-out cells demonstrated that the increase in PS1 holoprotein level affected 
SOC entry independently of Aβ production and, moreover, independently of PS2. The effect on SOC entry was 
caused by hyperactivity of the STIM1 sensor and was attenuated by STIM1 knock-down or 2-
Aminoethoxydiphenyl borate (2-APB) application. The STIM2 was not involved in pathological changes of SOC 
entry. The channels provided pathological SOC entry demonstrated properties of both TRPC and Orai subunits 
composition. Transgenic Drosophila flies with PS1 mutants expression in the cholinergic neuron system showed 
age-dependent short-term memory loss, which can be abolished by 2-Aminoethoxydiphenyl borate feeding. 

Conclusion 

Attenuated PS1 endoproteolysis leads to STIM1 gain-of-function and enhanced activation of Orai and TRPC 
channels in hippocampal neurons. The SOC channels and STIM1 are possible targets for new drug development. 
2-APB derivatives are possible candidates for further studies and drug development. 
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Aims 

Heterozygous mutations in the PSEN1 gene are the most frequent cause of autosomal-dominant familial 
Alzheimer’s disease (FAD). PSEN1 mutations increase the proportion of aggregation-prone Abeta42 peptides, 
but their pathogenic mechanisms remain controversial. Previous studies had suggested that PSEN1 mutants 
might act in a dominant negative fashion by physical and functional impediment of wild type PSEN1. 

Method 

FAD mutations were introduced into the endogenous PSEN1 gene of murine embryonic stem cells by genome 
engineering using dual recombinase-mediated cassette exchange (dRMCE). Likewise, FAD and the D385N 
mutation targeting a catalytic aspartate residue were combined to generate catalytically inactive FAD mutants. 
3xFLAG tags were introduced into the cytosolic loop domain to enable discrimination of mutant and wild type 
PSEN1. 

Results 

dRMCE facilitated the introduction of PSEN1 mutations with a frequency of approximately 50%. In ES cell derived 
neural stem cells, heterozygous expression of FAD mutants increased the Abeta42/Abeta40 ratio as predicted. In 
contrast, catalytically inactive FAD mutants were normally incorporated into the gamma-secretase complex but 
failed to change the Abeta42/Abeta40 ratio. Co-immunoprecipitation experiments and gamma-secretase in vitro 
assays demonstrated binding of PSEN1 to the gamma-secretase subunits Nicastrin and Pen-2, but provided no 
evidence for the interaction of mutant and wild type PSEN1. 

Conclusion 

Our knock-in cell lines establish that heterozygous FAD mutants strictly require catalytic activity to induce a 
pathogenic change in the Abeta42/Abeta40 ratio. These results strongly argue against a dominant-negative 
effect, in which FAD mutants would compromise the catalytic activity of wild type PSEN1 through protein-protein 
interaction and conformational effects. 
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Aims 

It has been shown that APP, APLP1 and APLP2 are similarly cleaved by different secretases. The prerequisite for 
shedding of those proteins by γ-secretase is the initial cleavage by α- or β-secretase, which released the soluble 
ectodomains.  Here, we analyzed the soluble fragments in the conditioned media of HEK 293T cells 
overexpressing either APP, APLP1 or APLP2 under the treatment of different secretase inhibitors.  

Method 

 Soluble fragments in the media of cells overexpressing APP, APLP1 and APLP2 were analyzed in the presence 
and absence of secretase inhibitors by Western blot using a variety of antibodies directed against individual 
domains of APP and APLPs. MS/MS analyses of APLP1 deletion mutants and of chimeric constructs allowed to 
differentiate between APLP1γ and APLP1α/β processing and to determine exact α-, β- and γ-cleavage sites. 

Results 

Interestingly, in the medium of APLP1-overexpressing cells a larger soluble fragment appears that is recognized 
by an antibody directed against the Aβ-like region of APLP1. The secretion of sAPLP1α/β occurred independent 
from inhibitor treatment whereas there is an inhibitor dependent secretion of endogenous sAPLP1γ. To enrich the 
fragment, the conditioned medium of SH-SY5Y cells with or without treatment of γ-secretase inhibitor was 
subjected to immunoprecipitation. MS/MS analysis revealed the exact cleavage site within the C-terminal 
sAPLP1γ fragment.  

Conclusion 

Our results reveal a novel secretion mechanism, which is specific for APLP1. Only this member of the APP 
protein family can be cleaved by γ-secretase without the so far thought necessary proteolysis step of ectodomain 
shedding. 
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ADPD7-0929 
SYNAPTIC LOCALIZATION OF ADAM10 AND BACE1 IN ADULT RAT AND HUMAN BRAIN 
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Aims 

The aim of this study was to investigate the in situ synaptic localization of the alpha-secretase ADAM10 and the 

beta-secretase BACE1 in adult rat brain as well as in human brain. To study the effect of disease we will compare 
the localization in the hippocampus between human AD and control subjects. 

Method 

Brightfield proximity ligation assay (PLA) of rat and human brain hippocampus was used to visualize the proximity 
of ADAM10 and BACE1 with the presynaptic marker synaptophysin and the postsynaptic marker PSD-95. PLA of 
ADAM10 and BACE1 with their substrate amyloid precursor protein (APP) was also performed. 

Results 

ADAM10 and BACE1 are localized both pre- and postsynaptically in rat brain hippocampus. For BACE1 the 
relative amount localized presynaptically as compared to postsynaptically is greater than for ADAM10. 

Conclusion 

We conclude that both ADAM10 and BACE1 are present in adult rat brain hippocampus. We have now 
established the Brightfield PLA method and it works well in frozen brain tissue. Hence the main purpose, to study 
differences between human AD and control brain, can be initiated. 
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ADPD7-1061 
BACE1-CLEAVAGE OF SEZ6 AND SEZ6L PROTEINS IS ENHANCED IN NIEMANN-PICK TYPE C DISEASE 
MODELS 
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Aims 

We have previously shown that Alzheimer’s disease (AD)-like phenotype in a rare, childhood neurodegenerative 
disorder Niemann-Pick type C (NPC) may partly be due to enhanced beta-secretase (BACE1) processing of APP. 
In this work, we analyzed whether enhanced BACE1-proteolysis in NPC is specific for APP or could also be 
observed for additional, recently identified BACE1 substrates. 

Method 

The levels of BACE1 and BACE1 substrates for which BACE1 is a major sheddase [seizure protein 6 (Sez6) and 
seizure 6-like protein (Sez6L)] were analyzed in the hippocampus, cortex and cerebellum of 4- and 10-weeks old 
wt and NPC1-mice. Immunostaining was performed to analyze their brain and subcellular distribution in 10-weeks 
old mice and in primary neuronal cultures of wt and NPC1-mice, respectively. 

Results 

In 4-weeks old NPC1-mouse brains we detected significantly increased levels of soluble fragments of Sez6 and 
Sez6L, as well as increased levels of soluble APP compared to their levels in wt mice. Interestingly, 
immunostaining of both APP and Sez6L was lost upon Purkinje cell neurodegeneration in 10-weeks old NPC1 vs. 
wt-mice. Furthermore, in NPC1-primary neurons we observed altered endocytic trafficking of both BACE1 and its 
substrates. 

Conclusion 

This study indicates that cholesterol-mediated dysfunction of the endocytic pathway leads to sequestration of 
BACE1 within endosomes resulting in enhanced cleavage of BACE1 substrates. Understanding the basic biology 
of BACE1 and the functional impact of the cleavage of its substrates is important to better evaluate the 
therapeutic potential of BACE1 and its role in the pathogenesis of AD and, possibly, NPC disease. 
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ADPD7-1174 
RESTRICTED LOCATION OF PSEN2/Γ-SECRETASE DETERMINES SUBSTRATE SPECIFICITY AND 
GENERATES AN INTRACELLULAR AΒ POOL 
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Aims 

γ-Secretases are a family of intramembrane cleaving proteases involved in various signaling pathways and 
diseases, including Alzheimer’s disease (AD). Cells co-express differing complexes, including two homologous 
presenilins (PSEN). We examined the biological relevance of this heterogeneity. 

Method 

To investigate the subcellular distribution of PSEN1 and PSEN2, we generated PSEN1&2 knockout mouse 
embryonic fibroblasts (MEFs) stably rescued with fluorescently tagged PSEN1 and -2. Then we combined 
imaging and biochemical approaches to compare localization with activity of γ-secretase. 

Results 

We identified a unique motif in PSEN2 that directs this γ-secretase to late endosomes/lysosomes via a 
phosphorylation-dependent interaction with the AP-1 adaptor complex. Accordingly, PSEN2 selectively cleaves 
late endosomal/lysosomal localized substrates and generates the prominent pool of intracellular Aβ that contains 
longer Aβ; familial AD (FAD)-associated mutations in PSEN2 increased the levels of longer Aβ further. Moreover, 
a subset of FAD mutants in PSEN1, normally more broadly distributed in the cell, phenocopies PSEN2 and shifts 
its localization to late endosomes/lysosomes. 

Conclusion 

Thus, localization of γ-secretases determines substrate specificity while FAD-causing mutations strongly enhance 
accumulation of aggregation-prone Aβ42 in intracellular acidic compartments. The findings reveal potentially 
important roles for specific intracellular, localized reactions contributing to AD-pathogenesis. 
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ADPD7-0939 
CLINICAL DEVELOPMENT OF A NOVEL SMALL MOLECULE DRUG CANDIDATE FOR INJURY-INDUCED 
PROINFLAMMATORY CYTOKINE OVERPRODUCTION ASSOCIATED WITH NEUROLOGIC OUTCOMES 
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Aims 

Proinflammatory cytokine (PIC) overproduction contributes to pathophysiology progression or disease 
susceptibility. Increased PIC levels are observed in patients post-traumatic brain injury (TBI) and in progressive 
disorders such as Alzheimer’s disease (AD). Preclinical models document that intervention with drug candidates 
targeting PIC overproduction result in alleviation of downstream neurologic outcomes and attenuation of 
susceptibility to later pathologies. Therefore, our objective was to employ a discovery platform for novel, brain-
penetrant, small molecule candidates that restore PIC production back towards normal with a resultant 
improvement in neurologic outcomes in model systems. 

Method 

MW189 is one deliverable that is currently a candidate in clinical development. Clinical grade MW189 drug 
product is a sterile intravenous formulation. Phase 1a studies were done in healthy human volunteers. Phase 1b 
multiple ascending dose (MAD) studies are scheduled; phase 2a studies for TBI with PIC levels as both a 
pathophysiology progression and a pharmacodynamic marker are planned. 

Results 

No clinically relevant, drug-associated adverse events were reported for two phase 1 human clinical trials in 
healthy volunteers. These included a single ascending dose (SAD) trial and a study in volunteers challenged with 
endotoxin as a surrogate for sick patients. 

Conclusion 

MW189 exhibits a preclinical and clinical safety and pharmacological profile that bodes well for use in a multi-drug 
administration environment that characterizes brain injuries associated with compromised cognitive function or 
potential increased susceptibility to dementia as a later outcome. 
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FIRST-IN-MAN CLINICAL TRIAL TO ASSESS SAFETY, TOLERABILITY AND PHARMACOKINETICS OF 
ORY-2001, A NOVEL EPIGENETIC DRUG FOR TREATMENT OF NEURODEGENERATIVE DISEASE. 
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Aims 

The etiology of sporadic neurodegenerative disorders such as Alzheimer’s or Parkinson diseases (AD, PD) is 
unknown. Preclinical data obtained with broad spectrum histone deacetylase (HDAC) inhibitors in animal models 
for CNS disease suggest that epigenetics may play an important role in the development and loss of memory and 
cognition. Broad spectrum HDAC inhibitors have unwanted side effects, and the difficulty of developing selective 
HDAC2 inhibitors has hampered progression in human clinics. Transcriptional regulation complexes for key 
genes in neural and glial functions often include HDAC1/2 and Lysine Specific Demethylase-1 (LSD1). This is the 
first time a histone lysine demethylase is targeted in CNS disease and pioneers this epigenetic approach for the 
field of neurodegeneration. 

Method 

We have developed ORY-2001, a dual LSD1-MAOB inhibitor with good selectivity, ADME and PK properties that 
efficiently crosses the BBB. In functional studies in SAMP8 mice treated for 2 to 4 months, the drug restores 
cognitive impairment and reduces expression of neuroinflammatory genes in the hippocampus. The drug 
successfully finalized regulatory toxicity studies and has an appropriate therapeutic window. As a first step in the 
clinical development plan we designed a double blind, placebo controlled, single center Phase I clinical trial in 88 
healthy volunteers. 

Results 

Single Doses between 0.2 and 4 mg/day have proven to be safe; the assessment of safety and tolerability in the 
Multiple Ascending Dose phase is ongoing.  

Conclusion 

Complete data on safety, pharmacokinetics, target engagement and surrogate biomarker in peripheral samples in 
the SAD and MAD will be presented. 
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ALLOPREGNANOLONE AS A REGENERATIVE THERAPEUTIC FOR ALZHEIMER'S DISEASE: PHASE 
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Aims 

Objectives: Phase 1b/2a double blind placebo controlled multiple ascending dose clinical trial of 

Allopregnanolone administered in a regenerative regimen for twelve weeks to establish safety, maximally 
tolerated dose and MRI based indicators of regeneration.  ClinicalTrials.gov Identifier: NCT02221622.   

 

Method 

Methods: Primary objectives are to determine safety and maximally tolerated dose. Secondary exploratory 

objectives are feasibility and impact of Allopregnanolone on cognition and MRI indicators of regeneration. 
Biomarker development using lymphocyte derived iPSCs to identify potential responders.  

Results 

Results: Allopregnanolone at 0, 2 or 4mg was intravenously infused once per week for 12 weeks to 16 

participants (12 allopregnanolone + 4 placebo). Within 15 minutes of start of infusion, the peak plasma level was 
reached Cma = 46.34 +/- 23 nanomolar. No sedation was observed for any subject during or after infusion 
indicating a tolerable dose. The Cmax closely correlated (R=0.77) with Allo delivered in mg/kg dose . Twelve-week 
exposure to 2 or 4 mg Allopregnanolone once per week had no detectable adverse effects. Dose cohort 3 is 
underway. Primary safety outcomes coupled with secondary exploratory outcomes of MRI based biomarkers, 
cognition and iPSC derived neural stem cell response to Allo will be presented. 

Conclusion 

Conclusion: Allopregnanolone is a first in class regenerative therapeutic for MCI and Alzheimer’s disease that 

targets endogenous neural stem cells and disease modifying mechanisms. Phase 1b/2a clinical trial data indicate 
safety and potential efficacy. Research  supported by National Institute on Aging U01AG031115 to RDB; 
U01AG047222 to RDB; UF1AG046148 to RDB & LS; Alzheimer Drug Discovery Foundation to RDB. 
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SMALL MOLECULE SCREENING OF HUMAN PBMCS TO IDENTIFY COMPOUNDS THAT CORRECT THE 
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Aims 

GWAS have identified several genes that are not only associated with AD susceptibility, but are also key 
molecules for innate immune cells such as microglia and macrophages.  CD33 is one such gene. Its protein 
product is a transmembrane glycoprotein expressed on the surface of monocytes and is believed to have an 
inhibitory effect on cell function.  We and others found that the CD33 risk allele (rs3865444

C
) leads to a seven-

fold increase in CD33 protein expression on circulating monocytes, regardless of AD diagnosis and a reduction in 
internalization of amyloid-beta, a key early component of AD pathology. We aimed to identify molecules that 
reduce CD33 expression on monocytes of subjects with the risk allele. 

Method 

We selected subjects that were homozygous for the CD33 risk allele (rs3865444
CC

). Primary PBMCs were used 
in a high-content cell-based drug screen of predominately FDA-approved compounds, to identify compounds that 
reduce CD33 expression in primary monocytes.  

Results 

We found that MK886 reduced monocyte CD33 expression levels in rs3865444
CC

 subjects to levels that were 
intermediate between rs3865444

CC
 and rs3865444

AA
 individuals. This effect was confirmed in vitro in additional 

subjects. Functional studies demonstrate that MK886 also corrects the reduced uptake capacity of cells from risk 
individuals. It has been reported that MK886 is a PPARa antagonist, and we found that an additional antagonist 
also reduced CD33 expression. 

Conclusion 

We have identified MK886, which reduces CD33 expression in rs3865444
CC

 subjects, correcting the primary 
functional consequence of this risk allele as well as the downstream function of uptake.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 367 

  

  

  

SYMPOSIUM 38 - SHORT ORAL SESSION 03 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-0973 
EMERGING NEW LIGANDS OF CHOLINERGIC ENZYMES- POTENTIAL AS THERAPEUTICS, IN VIVO 
FUNCTIONAL BIOMARKERS AND DEMENTIA RISK FACTORS 
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Aims 

Central cholinergic system exhibits early decline in Alzheimer’s disease (AD), and with the most important AD risk 
factor, advancing-age. The main therapeutics in dementia are cholinesterase inhibitors (ChEIs). Other cholinergic 
enhancing therapies like nerve growth factor-releasing cell implants, or deep brain stimulation have also shown 
clinical effects, particularly in patients who were able to increase the activity of the acetylcholine-synthesizing 
enzyme, choline acetyltransferase (ChAT). Other strategies have so far failed. These together with the facts that 
usage of drugs with anticholinergic activities actually increase the incident of dementias, suggest that 
malfunctioned cholinergic signaling is (if not the cause) at least a vulnerability factor rather than a consequence of 
the pathological events leading to dementia. 

We aimed in identifying specific ligands towards the core-cholinergic enzyme, ChAT, as positron emission 
tomography (PET) tracer for in vivo assessment of the health of central cholinergic system in normal aging and 
disease. 

Method 

Different registered-drug databases were screened in-sillico for identification of potential hits, which were then 
tested in-vitro using in-house developed high throughput assays. The potent hits were further characterized.  

Results 

Potent ligands of ChAT were identified from the registered-drug databases. The majority of them acted as 
inhibitors. A few showed potential as ChAT-PET tracer. A few acted as activators of ChAT. Unexpectedly, many 
of the registered-drug exhibited potent cholinesterase inhibition. 

Conclusion 

The findings reveal several registered drugs acting as potent modulator of the cholinergic enzymes. Their use 
may increase the risk of incident dementia or may confound the outcome of ongoing clinical trials in AD.  
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Aims 

The eukaryotic elongation factor-2 kinase (eEF2K) plays a critical role in synaptic plasticity, and couples 
neurotransmission to local dendritic mRNA translation. Recent evidence indicates that Aβ oligomers activate 
neuronal eEF2K, suggesting a potential link to Aβ induced synaptic dysfunction. However, a detailed 
understanding of the role of eEF2K in AD pathogenesis, and therapeutic potential of eEF2K inhibition in AD, 
remain to be determined. 

Method 

AD patient samples, Neuronal cultures, Transgenic mice, C. elegans, Immunohistochemistry, ROS 
measurements, Molecular biology 

Results 

We report that eEF2K activity, measured by phospho-eEF2 (Thr56) immunohistochemistry, is increased in 
postmortem AD brain cortex and hippocampus, and in the hippocampus of aged transgenic AD (APP/PS1 and 
3xTg-AD) mice. Furthermore, eEF2K inhibition prevented the toxic effects of Aβ42 oligomers on neuronal viability 
and dendritogenesis in vitro. Interestingly, eEF2K inhibition promotes the NRF2 antioxidant response in neuronal 
cells, which was crucial for the beneficial effects of eEF2K inhibition in neurons exposed to Aβ42 oligomers. 
Accordingly, NRF2 knockdown or overexpression of Keap1, significantly attenuated the neuroprotection 
associated with eEF2K inhibition. Finally, genetic deletion of the eEF2K ortholog efk-1 reduced oxidative stress, 
and improved neuronal function assessed by chemotaxis and serotonin sensitivity in a C. elegans model of Aβ42 
neurotoxicity. 

Conclusion 

Blocking eEF2K activity has emerged as an attractive target in cancer due to its role in the adaptive response of 
cancer cells to nutrient stress. Our data point to unique aspects of eEF2K biology in AD, and encourage further 
research into the development of eEF2K inhibitors for potential applications in AD and related diseases. 
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FOCUSED ULTRASOUND APPLICATIONS FOR THE TREATMENT OF ALZHEIMER’S DISEASE 
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Aims 

MRI-guided focused ultrasound (MRIgFUS) in the presence of microbubbles is used to locally and transiently 
increase the permeability of the blood-brain barrier (BBB). We previously demonstrated that, in addition to 
facilitate the delivery of therapeutics from the blood to the brain, FUS-induced BBB permeability without 
therapeutic reduces plaque load, stimulates glial plasticity and hippocampal neurogenesis. Furthermore, FUS 
improved cognitive functions in mouse models of Alzheimer’s disease. Here, the objectives are to further our 
understanding of FUS effects on the brain, and to increase treatment efficacy by delivering clinically approved 
antibodies to the brain using MRIgFUS. 

Method 

Transcranial MRIgFUS in the presence of microbubbles was used to induce BBB permeability in a mouse model 
of amyloidosis. Treatment groups included FUS, FUS with antibodies, and antibodies alone. Behavioral, 
histological and biochemical analyses were done following a range of time-points after treatments to assess 
efficacy in modulating cognition, inflammation, plaque load and neurogenesis. 

Results 

Single and repeated FUS treatments, without the administration of therapeutics, were efficient at reducing plaque 
load and promoting neurogenesis, at early and late stages of amyloid pathology. Following treatment with FUS, 
FUS with antibodies, and antibodies alone, reductions in inflammatory markers and plaque load were not 
significantly different among treatment groups. A combined treatment using FUS and antibodies promoted 
hippocampal neurogenesis to a greater extent compared to treatments using only FUS or antibodies. 

Conclusion 

Individual treatments, i.e. intravenous antibodies, or FUS, are sufficient to reduce plaque load, while a combined 
treatment of FUS with immunotherapy is optimal to increase hippocampal neurogenesis. 
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RAISING AVAILABLE BRAIN CONCENTRATIONS OF A POTENTIAL ALZHEIMER’S DISEASE DRUG 
CANDIDATE BY PEPTIDE CYCLIZATION 
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Aims 

To target toxic amyloid-beta (Aβ) species, we have developed and designed D-enantiomeric peptides. Here, we 
compared the brain penetration of a cyclic D-enantiomeric peptide (cycP) with its linear equivalent (linP). 
Furthermore, cycP’s pharmacokinetic profile, proteolytic stability and plasma protein binding properties were 
characterized to investigate whether cycP is a potential drug candidate. 

Method 

To determine cycP’s concentration-time-profile, 
3
H-labelled peptide was administered to wildtype mice. Proteolytic 

stability was investigated by thin layer chromatography after incubation in murine plasma, brain-homogenate and 
human liver microsomes. Plasma protein binding to human serum albumin (HSA) and α1-acid glycoprotein (AGP) 
was examined with TRANSIL

(R)
 Binding Kits. 

Results 

Two hours after administration, cycP concentrations in the brain were up to ten times higher than linP 
concentrations although concentrations in plasma were similar for both peptides. Furthermore, cycP showed 
longer half-life than linP. Oral cycP administration resulted in a constant concentration-time-profile in plasma and 
brain with high bioavailability. Proteolytic stability tests showed that cycP was not degraded within 24 h. Plasma 
protein binding of cycP was stronger to AGP than to HSA and the fraction unbound after binding to HSA and AGP 
was about 2-3 %. 

Conclusion 

As cycP concentrations in the brain were considerably higher than linP concentrations, cycP seems to pass the 
blood brain barrier (BBB) more efficiently than linP. This is fundamental for an Aβ-targeting AD-drug. In fact, an 
increased mobility to pass the BBB and high oral bioavailability probably allow administration of lower doses for 
cycP treatment, reducing further the risk of adverse side effects. 
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ADPD7-0027 
MODIFIED SNAKE Α-NEUROTOXINS ENHANCE MEMORY OF ALZHEIMER'S DISEASE MICE 
G. Fonar
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Aims 

The main object of this research is to develop novel therapeutic agents for treating Alzheimer's disease. 

Method 

Modified snake α-neurotoxins.α-cobratoxin was modified with phenylglyoxal using a known 
protocol.Mouse model.Male and female triple-transgenic mice (3xTg) were used.Drug administration.All drugs 

were directly administered into the mice brain ventricles using osmotic minipumps and 
cannulas(ALZET).Behavior experiments.Morris Water Maze,Spontaneous alternation Y-Maze,and Contextual 
Fear Conditioning experiment were conducted.Electrophysiology.Field excitatory postsynaptic potentials, 
baseline synaptic responses,and long-term potentiation(LTP) were measured.Immunohistochemical assay and 
western blot analysis. Mice hippocampus were stained with the following antibodies: Aβ (6E10), anti α7 nAChR, 
Poly(ADP-ribose) polymerase-1(PARP1), p-ERK1/2 and TUNEL assay. 

Results 

Modified Toxin enhances learning and memory in 3xTG. Modified snake α-neurotoxin. The mass spectrum 
of the mToxin displayed peak corresponding to the expected mass of the fully modified α-cobratoxin.mToxin role 
in synaptic functioning. Both paired-pulse facilitation and LTP showed facilitation in comparison to control and 
Aβ peptide treated slices.Modified toxin decreases amyloid plaques formation, reduces cell death and 
provides neuroprotective effect. The amount of plaques is reduced in mToxin treated animals. There was no 
significant difference in the amount of the AChRs. We found a significant reduction in the number of apoptotic 
positive cells, and higher number of ERK expressing cells(including immuno blot results) in mToxin treated 
animals. PARP1 staining showed decreased number of PARP1 expressing cells in mToxin treated 
animals(including immuno blot results). 

Conclusion 

We are the first to show that in-vivo treatment with mToxin enhances memory in a 3xTG model of AD by reducing 
amyloid plaque formation, providing neuroprotective effect,oxidative stress protection,and reducing apoptosis.  
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ADPD7-1720 
REPETITIVE TRANSCRANIAL MAGNETIC STIMULATION (RTMS) COMBINED WITH COGNITIVE TRAINING 
(RTMS-COG) IS EFFECTIVE FOR THE TREATMENT OF ALZHEIMER'S DISEASE 
J.M. Rabey
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Aims 

Alzheimer's Disease is the most common type of dementia. Both prevalence and financial burden are predicted to 
grow significantly. Pharmacological interventions have limitations and new therapeutic approaches are urgently 
needed. 
Transcranial Magnetic Stimulation (TMS) is non-invasive technique that generates an electric current inducing 
modulation in cortical excitability. Recently Rabey et al have published  that rTMS-COG have improved cognitive 
performances in mild to moderate AD patients (utilizing the device neuro-AD system Neuronix, Israel). 
Moreover 7 academic centers in USA confirmed our results (double blind in 120 patients) and presented data for 
FDA approval.  
Here we present new results with rTMS-COG in mild to moderate AD patients.   

Method 

 Thirty AD patients received rTMS-COG sessions for 1 hour daily in 6 brain areas(located by MRI), 5 days per 
week, for 6 weeks (30 sessions). Evaluaion  with ADAS-COG and MMSE. 

Results 

 The treatment was statistically significant regarding ADAS-COG (-2.4 improvement, PV<0.001) and MMSE (+1.7 
points improvement PV<001). Eighty percent of patients gained some cognitive improvement following neuro AD 
with more than 60% improving more than two points for a minimum of 9 months. 

Conclusion 

Neuronix, neuroAD system is a new effective non-invasive modality for improvment of Alzheimer patients with 
outcomes lasting for up to 1 year 
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ADPD7-1681 
IMPLEMENTATION OF MCI DUE TO AD AS A NOVEL ENDPOINT EVENT IN A DELAY OF ONSET PHASE 3 
CLINICAL TRIAL 
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Aims 

Implement a strategy to rigorously determine a novel endpoint event, the clinical diagnosis of mild cognitive 
impairment (MCI) due to Alzheimer’s disease (AD), in cognitively normal individuals across 58 global sites within 
the TOMMORROW study. 

Method 

The TOMMORROW study is a global, multicenter, randomized, double-blind, placebo-controlled clinical trial to 
simultaneously: (1) qualify a genetic biomarker risk algorithm for assigning near-term risk of MCI due to AD, and 
(2) evaluate the efficacy of low-dose pioglitazone to delay the onset of MCI due to AD in high-risk subjects. The 
novel study endpoint event is based on operationalizing core clinical criteria for diagnosing MCI due to AD (Albert 
et al., 2011), including a requirement for the MCI criteria to be met at 2 consecutive visits approximately 6 months 
apart. 

Results 

Subjects are assessed every 6 months to measure cognitive status. The study utilizes sensitive cognitive trigger 
criteria, a prescribed subject flow process, and an independent adjudication committee to decide if subjects have 
met the study endpoint. The adjudication committee includes individuals with clinical expertise in neurology, 
psychiatry, and neuropsychology. Unanimous committee agreement is required to determine an endpoint, and 
formal mechanisms are in place to resolve any differences in opinion. 

Conclusion 

The process for determining the endpoint event is critically important to the integrity of this pivotal study, which 
targets the earliest transition point to clinically symptomatic AD. Details on this process, operational aspects, and 
the creation and function of the adjudication committee will be provided. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 374 

  

  

  

SYMPOSIUM 38 - SHORT ORAL SESSION 03 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-1596 
AΒETA(1-42) PENTAMERS/HEXAMERS ARE THE SMALLEST DETECTABLE OLIGOMERS IN SOLUTION 
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Aims 

Abeta oligomers play a decisive role in Alzheimer’s disease pathology, but their structural properties are poorly 
understood. A clear understanding of the early steps in the self-association of amyloid-beta peptide is critical in 
order to understand the formation of toxic oligomeric species and the initiation of fibrillization in Alzheimer's 
disease. Our aim was to characterize the earliest Abeta oligomers formed in solution. 

Method 

In this report, sedimentation velocity centrifugation, small angle neutron scattering (SANS) and molecular 
modelling were used to identify the small oligomeric species formed by the Abeta(1-42) peptide in solution. 

Results 

The oligomeric species is characterized by a sedimentation coefficient of 2.56 S, and a radius of gyration between 
2 and 4 nm. This experimentally determined sedimentation coefficient is in close agreement with the 
sedimentation coefficient calculated for Abeta(1-42) hexamers using MD simulations at micromolar concentration. 

Conclusion 

This is the first report detailing the Abeta(1-42) oligomeric species by SANS measurements. Our results 
demonstrate that the smallest detectable species in solution are penta- to hexamers. No evidence for the 
presence of dimers, trimers or tetramers was found, which have been reported frequently as early assembly 
states of Abeta(1-42). 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 375 

  

  

  

SYMPOSIUM 38 - SHORT ORAL SESSION 03 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-0876 
THE RHOLE OF RHO-GTPASES IN THE AETIOLOGY OF ALZHEIMER'S DISEASE 
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Aims 

The progression of Alzheimer’s disease (AD) is characterized by a wide synaptic and dendritic loss whose 
mechanisms are still unknown. We aimed at studying the potential role of Rho-GTPases, key regulator of spine 
dynamics, as biomarkers for AD and interacting partners of tau and beta-amyloid peptide (Abeta). 

Method 

Rac1 and Cdc42 levels were measured by ELISA in the plasma of AD patients (n=101), age and sex-matched 
healthy controls (n=102) as well as in frontal cortex of autoptic brain samples. The 3xTgAD mouse model was 
used to correlate the alteration of Rho-GTPases in the brain to the progression of the disease. To investigate the 
molecular mechanisms connecting Rho-GTPases to Abeta and tau, mouse primary cortical neurons were treated 
with Rho-GTPase mutant proteins, Rac1 and Cdc42, and immunocytochemistry and pull down assays were 
performed. 

Results 

Rac1 was significantly increased in plasma of AD patients and significantly decreased in AD brain homogenates 
compared to controls. The underlined involvement of Rac1 was confirmed by the decreased levels of Rac1 in the 
cortex of 7 month old 3xTgAD. Rac1 deregulation affected Aβ metabolism and tau regulators. 

Conclusion 

Our data proposes a putative pathway in which Rac1 is able to affect the regulation of AD relevant proteins. 
Moreover, we show that Rac1 is increased in AD plasma suggesting its novel role as a biomarker for AD and as a 
promising therapeutic target. 
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ADPD7-0605 
INCREASED CEREBROSPINAL FLUID/PLASMA ALBUMIN RATIO, AN INDICATOR OF BLOOD-BRAIN 
BARRIER PERMEABILITY, IS ASSOCIATED WITH DEMENTIA AND DIABETES BUT NOT AMYLOID 
PATHOLOGY OR APOE GENOTYPE. 
S. Janelidze
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Aims 

Blood-brain barrier (BBB) function might be compromised in many neurological disorders. In this study, we 
investigated BBB permeability in large clinical cohorts of demented patients and cognitively healthy controls. 

Method 

BBB permeability was measured using the cerebrospinal fluid (CSF)/plasma albumin ratio (Qalb) in two different 
cohorts. Cohort 1 (n=339) included controls and patients with stable mild cognitive impairment, Alzheimer's 
disease dementia (AD), dementia with Lewy bodies (DLB) or Parkinson's disease dementia (PDD), subcortical 
vascular dementia (VaD) and frontotemporal dementia (FTD). Cohort 2 (n=676) comprised cognitively normal 
elderly, patients with subjective cognitive decline and mild cognitive impairment. 

Results 

The Qalb was increased in demented patients with AD, VaD, DLB/PDD and FTD compared to controls. However, 
the ratio was not changed during preclinical or prodromal stages of AD and was not associated with amyloid PET 
imaging in non-demented cases. We did not find any associations between the Qalb and APOE ε4 genotype in 

healthy elderly or in any patient group, but the ratio correlated positively with CSF biomarkers of angiogenesis 
and endothelial pathology (VEGF, ICAM-1 and VCAM-1). Further, presence of diabetes mellitus was associated 
with increased Qalb as well as VEGF, ICAM-1 and VCAM-1. In a longitudinal study of healthy elderly, we found 
that high BMI and the waist-hip ratio predicted increased Qalb 20 years later.  

Conclusion 

BBB permeability is increased in major dementia disorders, but does not seem to be directly related to amyloid 
pathology or APOE genotype. Our findings indicate that BBB dysfunction might be instead associated with 
diabetes and brain microvascular damage. 
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ADPD7-1582 
LRP1 MEDIATES AMYLOID TRANSPORT ACROSS CNS BARRIERS 
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Aims 

The low-density lipoprotein receptor-related protein-1 (LRP1) decreases with age and has been hypothesized to 
contribute to reduced metabolite clearance at the blood-brain barrier (BBB) leading to beta-amyloid (Aβ) 
accumulation, a key event in Alzheimer’s disease (AD). Besides clearance from the brain to the blood, it has been 
hypothesized that Aβ might enter the brain from the periphery. 

Method 

To test this hypothesis, we engineered mice with selective knockout of Lrp1 in the brain endothelium (Lrp1BE
–/–

). 

With this model, we have investigated the role of LRP1 in efflux and influx of Aβ peptides from and into the brain. 
As a potential therapeutic tool to prevent Aβ brain entry, we have generated LRP1-specific antibodies blocking 
the binding of Aβ to LRP1. 

Results 

We found that elimination of Aβ through the BBB is a major Aβ clearance pathway for the healthy brain. Deletion 
of Lrp1 in brain endothelium enhances the acumulation of soluble brain Aβ and leads to early cognitive 
impairment in the 5xFAD mouse model of AD. Surprisingly, no effect could be observed on plaque deposition.  
 
Application LRP1-antibodies to prevent Aβ influx from the periphery reduced Aβ brain entry by approx. 50%. This 
correlates with studies through Lrp1-deficient endothelium, suggesting full blockage of Aβ-binding to LRP1. The 
antibodies will now be used in an in vivo setting to evaluate their therapeutic strength. 

Conclusion 

Together, our results suggest that maipulating Aβ transport at the BBB via LRP1 may be a target for treatment 
and prevention of Aβ accumulation in AD. 
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ADPD7-0452 
AMYLOID PRECURSOR PROTEIN IS A MODULATOR OF GABA(B) RECEPTOR SIGNALING 
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Aims 

While the physiological function of the Amyloid Precursor Protein (APP) has proven difficult to elucidate, growing 
evidence supports a synaptic function for APP. APP knockout mice are hypersensitive to kainate-induced seizure 
and have defects in synaptic plasticity

 
and GABAergic transmission. Soluble APP (sAPP) is sufficient to restore 

defects in synaptic plasticity, suggesting the presence of a synaptic receptor for sAPP. Here, we aimed to identify 
the proposed synaptic receptor for sAPP. 

Method 

To identify candidate synaptic interactors for sAPP, we performed a shotgun proteomics screen using purified 
sAPP-Fc as bait and synaptosome extracts from rat brain as prey. To validate binding of sAPP to GABA(B) 
receptor, we performed cell surface binding assays and isothermal titration calorimetry. Presynaptic GABA(B)R 
signaling suppresses neurotransmitter release; therefore, to access if sAPP modulates GABA(B)R function, we 
analyzed spontaneous miniature excitatory and inhibitory postsynaptic currents (mE/IPSCs) in mouse 
hippocampal cultures with acute application of sAPP. 

Results 

Our proteomics screen led to the identification of GABA(B) receptor as a synaptic APP interactor. We found that a 
17 amino acid region of the APP ectodomain directly interacts with the Sushi-1 domain of the GABA(B)R1a 
isoform. Similar to GABA(B)R agonists, sAPP reduces the frequency of mIPSCs & mEPSCs. The 17AA 
GABA(B)R binding region of sAPP is sufficient for this effect. Further, a GABA(B)R antagonist blocks the effect of 
sAPP on mE/IPSC frequency.   

Conclusion 

Our study demonstrates that sAPP directly interacts with GABA(B) receptor and modulates GABA(B) receptor 
signaling. 
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ADPD7-0967 
COMPARISON OF DIFFERENT PRE-ANALYTICAL PROTOCOLS USED FOR CSF HANDLING IN LARGE 
ALZHEIMER’S DISEASE COHORTS 
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Aims 

Roche Diagnostics is developing electrochemiluminescence immunoassays (Elecsys(R)) for measurement of AD 
biomarkers (including amyloid-beta 1-42 [Abeta1-42], total tau [T-tau] and phosphorylated tau [P-tau]) in 
cerebrospinal fluid (CSF). Pre-analytical procedures can influence the measured concentration of CSF 
biomarkers, hindering the comparison of CSF biomarker data between studies. Per definition, pre-analytical 
procedures include all steps prior to assay measurement, including lumbar puncture, sample handling and 
storage, pipetting, transportation and analytical preparation. We compared CSF measurements using pre-
analytical protocols from two large AD cohorts (BioFINDER/ADNI) and Roche‘s internal protocol, and explored 
the possibility of bridging between protocols using a conversion factor. 

Method 

A side-by-side comparison of the three protocols was performed using residual CSF volume (~40 mL) from 20 
patients with suspected normal pressure hydrocephalus. Bias and correlation were analysed between methods in 
pairwise comparisons. Several aliquots per patient per method were measured using Elecsys(R) Abeta1-42, tTau 
and pTau(181P) assays. We assessed effects of pre-analytical factors (e.g. tube type, filling volume, mixing 
procedures) in additional experiments. 

Results 

Abeta1-42 measurements showed substantial differences between pre-analytical methods at individual sample 
level; however, good pairwise correlation was observed for each protocol, indicating the possibility of successful 
bridging between methods. Additional experiments provided a better understanding of the effects of pre-analytical 
factors on biomarker measurements. 

Conclusion 

Our findings highlight the importance of developing a harmonised pre-analytical protocol, covering all steps from 
lumbar puncture to diagnostic measurement. Furthermore, we demonstrated the possibility of establishing a 
conversion factor for bridging between existing results from different cohorts.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 380 

  

  

  

SYMPOSIUM 38 - SHORT ORAL SESSION 03 - SHORT ORAL PRESENTATIONS OF SELECTED POSTERS 

 
ADPD7-1050 
A NOVEL AFFINITY PROTEOMICS ASSAY ALLOWS PARALLEL QUANTITATION OF SNAP-25 AND 
SYNAPTOTAGMIN-1IN HUMAN CEREBROSPINAL FLUID. 
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Aims 

Our objective is to identify cerebrospinal fluid (CSF) biomarkers of synaptic damage in neurodegenerative 
diseases. Synaptic loss occurs early in e.g. Alzheimer’s disease, and measurements of altered synaptic function 
could be important to monitor disease progression and drug effects.  In this study we developed an affinity 
proteomics approach to quantify soluble forms of the pre-synaptic proteins SNAP-25 and synaptotagmin-1 in 
clinically relevant volumes of CSF. 

Method 

SNAP-25 and synaptotagmin-1 was co-immunopurified from 250 mL CSF samples on a KingFisher™ Flex 
Purification System (Thermo Fisher Scientific Inc.). Stable isotope labeled peptide standards were added during 
digestion and quantification was performed by high resolution parallel reaction monitoring mass spectrometry 
(HR-PRM-MS) on a Q Exactive (Thermo Fisher Scientific Inc.) coupled to an Ultimate 3000 standard liquid 
chromatography system (Thermo Fisher Scientific Inc.). 

Results 

We report a novel strategy to study several properties of synaptic pathology in parallel by combining affinity 
purification and proteomics to characterize and quantitate SNAP-25 and synaptotagmin-1 in CSF. A comparison 
was made between CSF from biochemical controls and Alzheimer patients and the levels of all measured soluble 
forms of SNAP-25 and synaptotagmin-1 was found to be increased. 

Conclusion 

The strategy we present make it possible to compare levels of several soluble forms of synaptic proteins in 
individual patient CSF samples. This could be important for earlier diagnosis, assessment of disease progression, 
and to monitor drug effects in treatment trials 
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ADPD7-1082 
CSF A BETA 42/ A BETA 40 RATIO IMPROVES THE DIFFERENTIAL DIAGNOSIS BETWEEN ALZHEIMER’S 
DISEASE AND FRONTOTEMPORAL DEMENTIA COMPARED TO A BETA 42 ALONE 
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Aims 

To investigate the diagnostic performance of cerebrospinal fluid (CSF) amyloid – beta (Abeta) 42/Abeta40 ratio as 
compared to CSF Abeta 42 alone in distinguishing patients with Alzheimer’s disease (AD) from subjects with 
frontotemporal dementia (FTD) and controls 

Method 

We have consecutively recruited 47 AD and 22 FTD well characterized patients who referred to our memory clinic 
for diagnostic reasons. We also enrolled, as controls, 26 subjects with neurological diseases but without any 
evidence of cognitive impairment or neurodegenerative disorders (other neurological disease = OND). After a 
thorough clinical examination (including magnetic resonance imaging and neuropsychological assessment), all 
the patients underwent lumbar puncture to measure CSF Abeta 42 and Abeta40 levels using ELISA kits by 
Euroimmun. 

Results 

CSF Abeta42 levels alone differentiated AD from OND subjects with a good diagnostic accuracy (area under the 
curve, AUC=0.78). CSF Abeta42/Abeta40 ratio significantly improved the accuracy in distinguishing AD from 
OND compared to Abeta42 alone (AUC=0.94, De Long test p-value<0.01). CSF Abeta42 levels showed an 
unsatisfactory performance in distinguishing AD and FTD (AUC=0.58) while CSF Abeta42/ Abeta40 ratio reached 
a high diagnostic accuracy (AUC= 0.87, De Long test p-value<0.001). 

Conclusion 

CSF Abeta42/Abeta40 ratio improved the diagnostic accuracy of Abeta42 in differentiating AD from controls, and 
AD from FTD . Further investigations are needed to clarify the usefulness of the Abeta42/Abeta40 ratio in the 
clinical practice, especially for differential diagnosis. 
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RELIABILITY AND REPRODUCIBILITY OF COGNITIVE COMPOSITES FOR ALZHEIMER'S DISEASE 
SECONDARY PREVENTION TRIALS: THE POWER-PACC 
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Aims 

The Power-PACC consortium builds upon work by Dononhue et al (2014) by developing a data-driven, reliable, 
reproducible, and statistically powerful preclinical Alzheimer's disease cognitive composite (PACC) for use in 
multicultural and multilingual secondary prevention trials. 

Method 

Cognitive and amyloid PET imaging measures (N=1,262) from the following studies were evaluated (Table 1): the 
Charles F. and Joanne Knight Alzheimer's Disease Research Center (Knight ADRC), the Alzheimer's Disease 
Neuroimaging Initiative (ADNI), the Australian Imaging, Biomarkers and Lifestyle Study (AIBL), and the Mayo 
Clinic Study of Aging (MCSA). Linear mixed effects models and least absolute shrinkage and selection operator 
(LASSO) regression tested the sensitivity of measures to amyloid-related cognitive decline (defined as magnitude 
of separation between amyloid positive (Aβ+) and amyloid negative (Aβ-) cognitively normal (CN) older adults) 
with additional priority to psychometric characteristics and suitability for large-scale global phase III trials (e.g 
potential for linguistic and cultural translatability, Table 2). The Alzheimer's Disease Cooperative Study PACC was 
also evaluated for comparison.

 

Results 

Univariate mixed effects models identified several individual measures from each cohort that showed separation 
between AB+ and AB- across approximately 3-6 years of follow-up. Similarly, LASSO shrinkage models identified 
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several combinations of variables that maximized separation between Aβ+ and Aβ- groups.

 

Conclusion 

Despite sample differences, LASSO regression and univariate analyses consistently identified cognitive domains 
most affected in AD. Candidate composites revealed effect sizes ranging from 0.2 SDs to 0.9 SDs and indicated 
that Aβ+ is characterized by declines in episodic memory, semantic memory, executive functioning and 
processing speed. 
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OPTICAL COHERENCE TOMOGRAPHY IN CEREBRAL AMYLOIDOSIS 
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Aims 

To correlate structural and vascular optical coherence tomography (OCT) parameters with cerebral amyloid 
burden in cognitive intact (Control) and mild cognitive impairment (MCI) patients . 

Method 

Retinal nerve fiber layer (RNFL) thickness and parafoveal vessel density were measured using (angio-)OCT. 
Amyloid burden was quantified on [18F] flutemetamol or florbetaben PET scans as standard uptake value ratio 
(SUVr) and categorized as positive (Aβ+) or negative (Aβ-). For statistical analyses, univariate correlation 
coefficients and one-way ANOVA with LSD post-hoc comparisons were performed. 

Results 

35 Controls (16 Aβ+, 19 Aβ-) and 28 MCI patients (12 Aβ+, 16 Aβ-) were recruited. Parafoveal vessel density and 
inferior RNFL showed a significant negative correlation with SUVr (spearmans ρ = -0.296, P = 0.020 and -0.336, 
P = 0.008 respectively). Inferior RNFL was significantly lower in the Aβ+ MCI group compared to the Aβ- 
Controls, Aβ+ Controls and Aβ- MCI patients (P = 0.007, P = 0.023 and P = 0.015 respectively) with no significant 
differences being found between the other subgroups. 

Conclusion 

This is the first study on retinal OCT parameters in cognitive impairment to investigate angio-OCT measurements, 
as well as the first study taking cerebral amyloid burden into account. Parafoveal vessel density as assessed with 
angio-OCT shows a negative correlation with SUVr. The thinning of inferior RNFL in MCI, previously reported in 
other studies, appears to be confined to Aβ+ MCI patients. These findings provide further support for a potential 
role of OCT in the diagnosis of Alzheimer’s disease. 
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COMBINED MRI BRAIN AUTOMATED SEGMENTATION, CSF BIOMARKERS, NEUROPSYCHOLOGICAL 
STANDARD BATTERY AND CANTAB IN A MCI COHORT: AN EXPLORATORY STUDY 
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Aims 

To explore the correlations among brain volumes, neuropsychological measures and cerebrospinal fluid (CSF) 
biomarkers in a cohort of patients with Mild Cognitive Impairment (MCI). 

Method 

 

Twenty-five consecutive MCI patients who referred to our Memory Clinic underwent lumbar puncture, magnetic 
resonance imaging (MRI) with automated segmentation of brain volumes (FreeSurfer software - 5.3 version), and 
neuropsychological examination with standard and computerized (Cambridge Neuropsychological Test 
Automated Battery, CANTAB) battery.  

Results 

The most significant correlations occurred between CSF Beta-Amyloid 1-42 and performance on CANTAB Spatial 
Recognition Memory (r=0.73), and between phosphorylated Tau (p-Tau) and ventricular enlargement, measured 
as expansion of the 3

rd
 ventricle (r=-0.63). Also CSF total Tau (t-Tau) was negatively associated  with the 3

rd
 

ventricle volume (r=-0.59). The ADAS-Cog global score positively correlated with the left lateral ventricle volume 
(r=0.55) and negatively correlated with the right (r=-0.57) and left (r=-0.55) hippocampus volume, and with the left 
accumbens (r=-0.53). The left caudate volume negatively correlated with the CANTAB Reaction Times (RTI) – 
choice (r=-0.57). Scores on CANTAB Pattern Recognition Memory (PRM)-delayed correlated with the right 
inferior lateral ventricle volume (r=-0.57), while the PRM-immediate score correlated with the left inferior lateral 
ventricle (-0.56). 

Conclusion 

 

The present study demonstrated the suitability of the use of CSF biomarkers, standard neuropsychological 
assessment and CANTAB for an accurate characterization of patients with MCI, and also discovered the role of 
structural changes occurring within several sub-cortical regions as neural substrates of cognitive performances on 
neuropsychological standard and CANTAB tasks, as revealed by the strength of their correlations. 
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FIXATION-RELATED POTENTIALS AND VISUAL EXPLORATION DURING A VIRTUAL WATER MAZE TASK 
IN AGING AND EARLY ALZHEIMER´S DISEASE 
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Aims 

Alzheimer's disease (AD) is the leading cause of dementia worldwide. Studies of large populations promote 
understanding of the mechanisms involved in memory loss and the search for markers to facilitate early 
diagnosis. In the present investigation, we combined eletroencephalography  (EEG) and eye movement records 
during the performance of a virtual navigation task, in which subjects with very early AD and healthy controls had 
to learn a trajectory in space, based on visual cues. 

Method 

We compared human EEG records, registered under baseline conditions or when performing a virtual space 
navigation task (virtual Morris Water Maze), in subjects diagnosed with very early or incipient AD, in aged 
subjects with no cognitive impairment, and in young subjects. We analized navigation strategy, visual exploration, 
eye-fixation related potentials and performance in the MoCA test for each group. 

Results 

The results show that subjects with initial EA: 1) do not exhibit spatial learning along the task, unlike control 
subjects; 2) the electrical activity associated with visual information extraction is significantly lower in these 
subjects than in the control group; 3) visual information does not spread from occipital regions to parietal regions; 
4) Visual exploration is impaired and 5) the level of activity in each subject correlated with the score on the MoCA 
test.  

Conclusion 

These results represent a significant advance in the understanding of the mechanisms involved in the loss of 
spatial encoding in AD, and might be used as an early test for these patients. This work was supported by 
FONDECYT (1150736, 1140545), BNI P-09-015F, CENEM-ICM-P10-001-F.  
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Aims 

Amyloid beta oligomer has been considered as a biomarker of Alzheimer’s disease (AD) and many groups have 
tried to measure its concentration in blood for the diagnosis of AD. However, low concentration of Aβ and lack of 
oligomer-specific antibody hinders the differentiation between AD patient and normal control. This paper suggests 
‘the oligomer to monomer ratio of amyloid beta in neuronal exosome’ as a new biomarker.  

 

Method 

The bead-based electrochemical impedance spectrometry (BEIS) sensor comprised of two electrodes, microwell 
array and permanent magnet. The magnetic beads coated by capture antibody were incubated with neuronal 
exosomes and trapped in each microwell by a magnetic bar. Plasma samples were processed with ExoQuick and 
agarose gel to extract neuronal exosome. The samples were diluted by 4 times with a repeated factor of 5, and 
the impedance of sensor was measured for each diluted sample. The slope was used to calculate the ratio based 
on the slope of sensor signal with respect to dilution factors. 

Results 

The ratios of AD patients were dramatically discriminated from that of NC (normal control) with the sensitivity of 
100 % and the selectivity of 100 % (AD:25, NC: 21). 

Conclusion 

The oligomer to monomer ratio of amyloid beta measured by BEIS sensor was demonstrated to be a valuable 
biomarker to disseminate AD from NC. The reliability of diagnosis will be improved by additional testing with multi-
center samples and optimization of BEIS sensor. 
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Synapse loss is an early hallmark in Alzheimer’s disease (AD) that significantly correlates with cognitive decline; 
however, mechanisms remained elusive. Interestingly, synapse loss in the developing brain is a normal, highly 
regulated process required for precise brain wiring. In the healthy developing brain, complement proteins (C1q 
and C3) localize to subsets of immature synapses and mediate synapse elimination. Microglia, the resident 
immune cells in the brain, phagocytose complement-localized synapses through C3/CR3 pathway. In late stages 
of AD, there is a significant plaque-related neuroinflammation that includes complement activation and reactive 
microgliosis; however, whether microglia and complement play earlier roles, when synapses are already 
vulnerable, was not known. We found that, long before overt plaque deposition, complement is upregulated early 
in AD mouse brains and deposits on synapses. Blocking complement (C1q, C3 or CR3) rescued oligomeric Aß-
mediated synapse loss and dysfunction in mouse models. Furthermore, microglia in adult hippocampus engulfed 
synapses when challenged with Aß. Altogether, these findings suggest that a normal developmental 
pruning pathway involving microglia and complement is reactivated in the AD brain to induce synapse loss 
and cognitive dysfunction (Hong et al., Science 2016). Loss of synaptic integrity is a hallmark of 
several neurodevelopmental and neurodegenerative diseases, implicating microglia-mediated synaptic 
pruning. Indeed, several recent studies suggest microglia as critical players of synaptic pathology in 
various disease models. These findings together raise the importance of understanding how the immune 
system affects brain wiring, and have broad and important implications for early therapeutic intervention in 
AD and other synaptopathies. 
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MICROGLIA DYSFUNCTION IN ALZHEIMER’S DISEASE AND AGING IS ASSOCIATED WITH 
ALTERATIONS IN THEIR HOMEOSTATIC PROPERTIES  

Objective: Characterization of microglia in AD and aging. 

Methods: Microglia phenotype and function in AD and aging was analyzed using a broad panel of new microglia 
markers by immunocytochemistry and a microglia gene chip.  

Results: In App/PS1 mice a loss of homeostatic markers, such as P2ry12, Tgfbr1, Rhob, Csf1r, Tmem119, 
Entpd1, Olfmf3 and Gpr34, was found and this was associated both with an aging associated impairment of the 
phagocytosis of Aß and the reduced expression of phagocytosis related receptors Mertk, GPR34 and CX3CR1. 
The switch in microglia phenotype, which was reflected by a transformation from a homeostatic to an 
inflammatory phenotype, was triggered by Aß dimers, but not Aß monomers. Aß-dimers inhibited Tgfbr1, which is 
essential for microglia development and functional differentiation. Similarly, Aß dimers also induced the 
expression of miR-155, which we have shown before is involved in pro-inflammatory microglia polarization in 
neurodegenerative diseases, such as ALS. In humans we found a pro-inflammatory activation of microglia with 
partial loss of homeostatic markers in the normal cortex both in controls and in non-plaque associated microglia in 
the AD cortex. The phenotypic changes of plaque associated microglia included upregulation of phagocytosis 
related markers and markers associated with oxidative injury and were similar between human AD and mouse 
models.  

Conclusions: Our data demonstrate that there are alterations in homeostatic properties of microglia during AD 
and aging.  
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The activation of microglia cells in the central nervous system is the first defense mechanism against pathogen. A 
dysfunction of microglial cells which alters their reaction to their environment, may lead to the development 
of neurological diseases such as Alzheimer’s disease (AD). Microglial cells do not have uniform properties and 
thus different microglial cell phenotypes may have the potential to be either beneficial or harmful in AD. The 
majority of early onset familial Alzheimer’s disease cases is related to the presenilin 1 (PS1) gene (70%). PS1 is 
an important determinant of the gamma-secretase catalytic site that cleaves the amyloid precursor protein (APP) 
to Aβ toxic isoforms. We showed that that gamma-secretase inhibitors impair microglial activity as measured in 
gene expression, protein levels, and migration ability, which resulted in a reduction of soluble beta-amyloid 
phagocytosis. Moreover, microglia deficient in PS1 showed impairment in activity as measured by ability to 
secrete cytokines and phagocytosis of soluble β-amyloid (Farfara et al Ann Neurol 2011). We further investigated 
the effects on microglia activity in cell culture (N9) of mutated human PS1 (hPS1), methionine to leucine at 
position 146 as found in AD. Thus while mouse microglia cell line carrying hPS1 are viable and elevated gamma 
secretase activity, the mutated hPS1 attenuated gamma secretase activity. In addition mutated hPS1 increased 
M1 profile of microglia as shown by production of proinflammatory cytokines such as IL-6, IL-1beta and TNFalpha 
and reactive oxidative species (ROS). Furthermore, mutated hPS1 microglia show impairment in uptake of 
soluble beta-amyloid 1-42 that link to impairment in expression of scavenger receptor A. It was previously shown 
that AF710B, and M1 receptor/ σ1 receptor agonist decreased the number of 6E10 positive Abeta 1-42, activated 
astrocytes (GFAP) and microglia (Iba-1) in APP mouse model (Fisher et al, Neurodeg Diseases, 2015). 
Nevertheless its direct effect on microglia was not tested. We found that AF710B directly increased the uptake of 
soluble Abeta 1-42 by microglia and significantly attenuated the M1 profile of mutated hPS1 microglia. Our result 
suggest a dual detrimental role for mutated PS-1 in AD;  i) cleavage of APP for beta-amyloid 1-42 production; and 
ii)  enhancement of the M1 microglia profile that plays important role in neurotoxicity. Furthermore, we suggest 
that AF710B has potential both for prevention of neurodegeneration and the deleterious neuroinflammation in AD. 
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Alzheimer’s disease (AD) like may other neurodegenerative diseases, is a multi-dimensional disease involving 
numerous biological pathways and molecules that become deviated within the brain. Attempts have been made to 
address several factors that are considered hallmarks of the disease, with the vast majority of them focusing on 
amyloid beta (Aβ) peptides and plaque formation. Thus far, none of these approaches has resulted in a disease 
modifying therapy. Our findings over almost two decades show that immune system activity plays an essential 
role in maintaining life-long brain plasticity, and that following damage to the brain, immune cells are involved at 
all stages of tissue repair. Specifically, we identified the brain choroid plexus epithelium as an immunological 
interface needed for “healing” immune cell recruitment to sites of brain pathology. In mouse models of AD, 
recruitment of blood-borne monocyte-derived macrophages to sites of brain pathology is associated with a 
therapeutic effect. We recently pointed to peripheral immune suppression as a negative player which hamper this 
process, and showed that boosting peripheral immunity, by transiently breaking immune tolerance, can augment 
recruitment of immune regulatory cells to sites of brain pathology, and to support tissue repair and reduced 
inflammation. Immune checkpoints are regulatory pathways which maintain systemic immune homeostasis and 
tolerance. Among such checkpoints, PD-1 is expressed by immune cells and negatively regulates immune 
responses. PD-1 blockade is currently used as an effective immunotherapy in cancer. Using a similar approach in 
AD animal models, we reported that anti-PD-1 antibodies are effective in reversing cognitive loss, in removal of 
plaques, and in restoring brain homeostasis as determined by the inflammatory molecular profile. Such an 
approach is not meant to be directed against any disease escalating factor in AD, but rather it empowers the 
immune system of the individual to drive the process of repair. Moreover, based on the animal studies, in which 
the effect was dramatic in terms of learning and memory skills restoration, we expect to see a robust effect on the 
mental abilities of patients. 
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Innate immune activation towards a proinflammatory state has long been hypothesized be a pathogenic event in 
neurodegenerative proteinopathies. However, empirical testing of this hypothesis reveals a much more complex 
interaction between the immune system, the proteinopathy, and neurodegenerative phenotype – an interplay we 
have termed immunoproteostasis.  Our own work on IL-10 for example, shows that this anti-inflammatory 
cytokine, promotes survival in an ALS mouse model, but worsens amyloid pathology in APP mice and accelerates 
neurodegenerative phenotypes in both tau and alpha-synuclein mice. In contrast, in multiple settings, we find that 
proinflammatory drivers can attenuate the development of several proteinopathies. However, in some settings we 
also see that innate immune factors can by themselves drive neurodegenerative phenotypes. Thus, while there is 
considerable interest in therapeutically manipulating immunoproteostasis for disease modification in 
neurodegenerative diseases, it is clear that we do not yet know how to “tune” the immune system to maximize 
therapeutic benefit and avoid untoward side effects.  Using a rAAV “tool kit” we have developed a wide array of 
biologic based immune modulators that can be easily delivered to the brain and spinal cord of virtually any 
neurodegenerative mouse model to empirically probe for immune modulators that might be of therapeutic utility. 
We will both present 1) advances in the “tool kit” that enable transduction of brain immune cells and also robust 
CNS delivery following peripheral rAVV administration in the adult mouse and 2) data utilizing this system that 
informs on how we might tune the innate immune system for therapeutic benefit in neurodegenerative 
proteinopathies.  
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Aims 

To investigate, in older subjects, the associations between cerebral amyloid and tau pathologies with systemic 
and CNS inflammation, as expressed by MIF CSF and plasma levels;  secondary, to investigate whether 
increased MIF related systemic and CNS inflammatory activity at baseline is associated with accelerated 
cognitive decline. 

Method 

149 subjects aged 60 years or older, 52 of them having no cognitive impairment and 97 with cognitive impairment 
(84 with mild cognitive impairment (MCI) and 13 with mild AD dementia) were included in this study. We assessed 
CSF and plasma concentrations of MIF as well as CSF concentrations of Aβ1-42, tau, and ptau. Clinical and 
neuropsychological evaluations were performed at inclusion and at a follow up visit. 

Results 

CSF but not plasma MIF levels were higher in participants with cognitive impairment compared to healthy 
controls. Furthermore, subjects with an AD CSF marker profile had increased MIF CSF levels. In multivariate 
regression analyses MIF CSF levels were positively associated with CSF tau and ptau and negatively associated 
with CSF Aβ1-42. In subjects with MCI and mild dementia, MIF CSF independently predicted decline of global 
cognition at the follow-up visit. 

Conclusion 

Our study provides evidence that MIF related inflammation is linked with both amyloid and tau pathologies at the 
early clinical stages of AD. Higher MIF CSF levels may accelerate cognitive decline in MCI and mild dementia. 
Modulating MIF related neuroinflammation may represent an early therapeutic approach to slow down 
neurodegenerative processes and cognitive decline in AD. 
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Aims 

Parenchymal T cells have been reported in brains of Alzheimer’s disease (AD) patients, however very little is 
known on their specificity and mechanism of entry into the CNS. To gain more insights into these issues we have 
studied the correlation between extravascular T cells in AD-brains and hallmarks of Alzheimer’s neuropathology. 
Furthermore, we have assessed whether AD is accompanied by the activation of antigen presenting cells at the 
choroid plexus (CP), which orchestrates leukocyte infiltration in health and disease 

Method 

Extravascular CD3-positive cells were quantified via immunohistochemistry in post-mortem hippocampi and mid-
frontal gyrus paraffin embedded samples (n=10 controls, 9 AD) and their numbers correlated with amyloid (6E10 
staining) and tau pathology (AT8 staining). MHC-II levels were measured via western blotting from CP snap-
frozen samples (n=11 controls, 10 AD). 

Results 

Several CD3-positive, extravascular T cells were observed in brains of AD patients, mostly of the CD8-positive 
subtype. CD3-positive T cells correlated with AT8-immunopositive elements (p<0.001, Spearman’s correlation) 
but not with amyloid plaques. On the other hand, CP from AD patients showed MHC-II levels similar to non-
demented controls. 

Conclusion 

While the antigen specificity of parenchymal T cells remains to be established, our data suggest that T cell 
extravasation is driven by neurodegeneration, rather than by beta-amyloidosis, in AD. Given its unchanged 
expression of MHC-II, the CP is not likely to host the initial activation of T cells, which might instead occur at the 
perivascular or meningeal space. T cells might be crucial, new players in AD pathology and useful targets for 
therapeutic intervention. 
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Aims 

Metabolism of the essential amino acid tryptophan by the kynurenine pathway (KP) gives rise to neuroactive 
compounds including quinolinic and kynurenic acid, and is believed to contribute to neurodegeneration via effects 
on excitatory neurotransmission.  However, the KP also generates kynurenine (KYN), a potent suppressor of 
immune activation, and is the only cellular source of de novo NAD+ synthesis.  In immune cells, the enzyme 
indole 2,3-dioxygenase 1 (IDO1) converts tryptophan to KYN, the first committed step in the KP.  Recent studies 
implicate maladaptive microglial immune responses in AD, so we investigated the function of immune IDO1 in 
human and mouse models of AD. 

Method 

In human samples, levels of IDO1 in hippocampus measured by quantitative Western analysis and KP 
metabolites in cerebrospinal fluid measured by LC-MS significantly declined in subjects progressing to AD, 
suggesting that AD development is associated with loss of brain KP activity. 

Results 

We tested whether the IDO1-driven KP may be protective in mouse models of AD.   In mice lacking IDO1, serum 
and brain KYN levels were reduced, indicating that IDO1 maintains basal KYN levels.  At the same time, brain 
pro-inflammatory cytokines were increased in IDO-/- mice and in myeloid-specific conditional IDO knockout mice, 
suggesting that myeloid IDO1-generated KP metabolites maintain immune homeostasis. IDO1 deletion in 
APPSwe-PS1∆E9 mice aggravated inflammation and increased amyloid deposition.  Loss of IDO1 in myeloid 
cells was associated with decreased oxygen consumption rate. 

Conclusion 

Taken together, our findings suggest that IDO1-driven immune KP activity is beneficial in models of AD through 
metabolic and anti-inflammatory effects. 
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BAG3 IS A CANDIDATE GENE FOR INCREASED RISK OF SPORADIC PARKINSON’S DISEASE 
X. Reed

1
, R. Reiss

1
, R. Gibbs

1
, M. Nalls

1
, M. Cookson

1
 

1
National Institute on Aging, Lab of Neurogenetics, Bethesda, USA  

 
Aims 

Many genes have been linked to rare monogenic forms of Parkinson’s disease, but the majority of cases do not 
carry known pathogenic mutations. We seek to use data from genome-wide association studies that have focused 
on these sporadic cases to identify candidate genes associated with increased risk of Parkinson's disease.  

 

Method 

We have combined genetic tools with experiments focusing on physical interactions and function to examine 
genes within the recently identified locus on Chr10q.  

Results 

Two independently significant SNPs flank the autophagy-associated gene BAG3. The most significant SNP, 
rs117896735 (p= 4.34x10

-13
), is in an intron of INPP5F and has an odds ratio of 1.767. The second SNP, 

rs10886515, is within an intron of RNA-binding protein TIAL1 and falls just below genome-wide significance 
(p=2.26x10

-7
), with an odds ratio of 1.100. We examined physical interactions between genes in the Chr10q locus 

and known familial PD genes. We found that of the candidate genes in this region BAG3 shows the strongest 
interaction with LRRK2, and identified an interaction with LRRK2 binding partner GAK. Functionally, knockdown of 
BAG3 causes a reduction in relocalization of LRRK2 to the trans-golgi network. We have also identified an interaction 
with autosomal recessive Parkinson’s disease gene PARK2 at the mitochondria, suggesting a role in mitophagy.   

Conclusion 

There are multiple genes in the Chr10q region that might contribute to risk of disease. Our data connecting BAG3 
to both a LRRK2-linked cellular trafficking phenotype and an interaction with Parkin indicate that it may play a role 
in some forms of sporadic Parkinson’s disease. 
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ADPD7-0204 
EXCESSIVE BURDEN OF LYSOSOMAL STORAGE DISORDER GENE VARIANTS IN PARKINSON’S 
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Aims 

Mutations in GBA which cause Gaucher disease are also potent risk factors for Parkinson’s disease (PD). We 

examined whether an aggregate burden of variants in other lysosomal storage disorder (LSD) genes is 
associated with PD susceptibility. 

Method 

The sequence kernel association test was used to interrogate variant burden within 54 LSD genes, leveraging 
whole exome sequencing (WES) data from 1,167 PD cases and 1,685 control subjects recruited from academic 
medical centers across the United States and Europe. For replication, we interrogated two independent datasets, 
including 605 additional subjects with WES and more than 12,000 samples with exome-wide genotyping. 
Secondary analyses were performed to highlight the specific LSD genes driving the aggregate association signal. 

Results 

In the discovery cohort, we demonstrate a significant burden of rare, likely damaging LSD gene variants in 
association with PD risk. This result was robust to the exclusion of GBA and was consistent in our replication 
cohorts. Secondary analyses confirm associations at the GBA, SMPD1, and SCARB2 loci, and newly implicate 
CTSD, SLC17A5, and ASAH1 as candidate PD susceptibility genes. Most individuals in our cohort carry potential 
risk alleles in multiple LSD genes. 

Conclusion 

Our results implicate a number of promising new susceptibility loci and reinforce the importance of lysosomal 
mechanisms in PD pathogenesis. We propose an oligogenic risk model for PD, in which multiple genetic hits may 
act in combination to degrade lysosomal function, enhancing disease susceptibility. 
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Aims 

No genome wide association study (GWAS) has yet been reported in Lewy Body Dementia (DLB). Previous 
genetic studies have found APOE, GBA, SCARB2 and SCNA to be associated with DLB in both clinically 
diagnosed and neuropathologically confirmed cases and so far none of the many new Alzheimer’s disease risk 
genes have been associated with DLB. We therefor set out to perform a GWAS in DLB.  

Method 

Participants were clinically diagnosed with DLB according to consensus criteria from the Norwegian DemGene 
network and the European E-DLB consortium and JPND founded APGeM study. Healthy controls were recruited 
from Norway and all genotyped with the Illumina Omni Express Chip and standard quality control, imputation and 
GWAS analysis were performed. 

Results 

361 persons diagnosed clinically with DLB and 6856 normal controls passed genotyping and quality control. 
Preliminary findings indicate significant associations in chromosome 1 and 5. Metaanalysis with an additional 288 
DLB cases and analyses to identify the nearest genes are ongoing and the results will be presented at the 
meeting. 

Conclusion 

We present the first proper GWAS in DLB. We suggest that these findings should be confirmed in independent 
samples and we suggest establishing a larger DLB consortium to reveal more of the common genetic variation in 
DLB. 
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Aims 

While numerous genes have been associated with Parkinson disease (PD), several environmental exposures 
have been also shown to affect the risk for PD. Because DNA methylation is known to be affected by 
environmental variables, we investigated whether brain region-specific DNA methylation patterns differ between 
PD cases and controls as a potential mechanism for PD risk. 

Method 

 DNA methylation patterns with PD were investigated by performing a genome-wide screen of DNA methylation 
on the dorsal motor nucleus of the vagus (DMV), substantia nigra (SN) and cingulate gyrus of the cortex (CG) 
from 12 autopsy-confirmed PD and 11 autopsy-confirmed controls.  

Results 

9,621 CpG sites were found to be differentially methylated between PD and controls at FDR <0.05; |ΔM| ≥ 1.5 
fold in the DMV, with none and 1 CpG site differentially methylated in the SN and CG, respectively.  The DMV is a 
nucleus with potential environmental exposure via the vagus nerve and the gastrointestinal tract.  Further, it has 
repeatedly been found to be an area demonstrating the earliest PD pathology. A combined analysis of both 
methylation and RNA-seq data revealed 90 genes with significant, differentially-methylated regions (DMRs) that 
were also significantly differentially-expressed.  Analysis of pathways of these genes showed significant 
enrichment for synaptic or neurotransmitter function (P value < 0.001).   

Conclusion 

Our data suggest that methylation changes occur in the DMV and are affecting genes involved in 
neurotransmission and neurodegenerative pathways.  This supports epigenetics as a likely factor in the early 
neurodegenerative processes of PD. 
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Aims 

Parkinson’s disease (PD) is a complex disorder caused by multiple genetic variants. We reported a genomewide 
association study (GWAS) in a total of 2,011 cases and 18,381 controls from the Japanese, which detected 4 PD-
risk loci; PARK16, BST1, α-synuclein, and LRRK2. Rare variants, less common yet associated with high risks for 
the disease onset, are also important, and Gaucher disease mutations are proven to be a definite rare variant risk 
factor for PD. 

Method 

To identify further common variant PD-risks, we performed Japanese 2nd SNP-GWAS that expanded our 
previous one. Moreover, to search for further PD-risks in exonic areas, we performed exome sequencing of 755 
PD patients. 

Results 

In 2nd GWAS using 1,948 cases and 28,990 controls, we identified a novel susceptibility locus with P <5 x 10
-8

. 
Expression level of a gene within the locus was reduced when the risk SNP exists. In a fly model, knockout of the 
gene worsened motor function. By exome sequencing of 755 PD patients, genetic variants with strong PD-risk did 
not exist within these 4 PD GWAS-loci (PARK16, BST1, α-synuclein, and LRRK2), except modest rare variant in 
LRRK2 gene, indicating that these 4 PD-loci will contribute to this disease as common SNP variants. 

Conclusion 

We found a novel susceptibility SNP locus and a modest rare variant in LRRK2. We will subsequently test 
association between whole exonic SNVs and PD to identify novel PD-genes harboring rare-variant risks. 
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Aims 

Parkinson’s disease (PD) is a complex progressive neurodegenerative disorder with multiple genetic 
contributions. The disease is characterized by the loss of dopaminergic neurons within the substantia nigra. 
Evidences suggest that PD has a neuro-developmental component, meaning that the predisposition to suffer from 
PD are probably already determined during embryogenesis. The most prevalent mutation, within the leucine-rich-
repeat-kinase-2, LRRK2-G2019S, is linked to familial and sporadic PD and different polymorphisms are 
associated with its age of onset. LRRK2-G2019S has, amongst other, been linked to impaired neurogenesis 
supporting the developmental contribution to the disease manifestation. Because of the multiple origins of PD, the 
incomplete penetrance of LRRK2-G2019S and the high variability of its phenotypes, we hypothesize that 
modifiers within the patient’s genetic background act as susceptibility factors for developing PD.  

Method 

We work with 17 different iPSC-derived neuroepithelial stem cell lines originating from human patients or healthy 
donors. Isogenic control lines are used to differ between LRRK2-G2019S-dependent and genetic background 
specific phenotypes. Furthermore transcriptomic, metabolomic and epigenetic data will be used in an integrative 
systems biological approach to analyse the underlying mechanisms. 

Results 

We demonstrate that LRRK2-G2019S patient lines are altered in cell death, proliferation, mitosis, and protein 
expression. However, the changes are only partly LRRK2-G2019S dependent, highlighting the contribution of the 
PD genetic background. Transcriptomic analysis identified misregulated genes that are likely to be responsible for 
the observed phenotypes and might act as genetic modifiers.  

Conclusion 

The identification of novel susceptibility factors within the patient’s genetic background could lead to new 
strategies for diagnostics and therapy 
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Aims 

Test the relative contribution of LRRK2 G2019S mutation and gene susceptibility factors to Parkinson Disease-
related dopaminergic neuron degeneration in a patient-specific iPSC model of the disease 

Method 

We derived iPSC lines from non-manifesting carriers (NMC) of LRRK2 mutations, as well as isogenic controls that 
differ only in the presence or absence of the mutation, by targeted gene edition in our already established 
LRRK2-PD iPSC lines. We then differentiated in parallel these iPSC lines to midbrain dopaminergic neurons and 
cultured them over a long time span. After 75 days of culture, we monitored for the appearance of 
neurodegeneration phenotypes (including reduced numbers of neurites and neurite arborization, accumulation of 
autophagic vacuoles, and α-synuclein accumulation) 

Results 

We found that, while PD iPSC-derived DA neurons showed altered morphology and shorter/fewer neurites, DAn 
derived from NMC presented mature morphology and long neurites with complex arborization, similar to those 
differentiated from Ctrl-iPSC. We have also identified mutation-linked phenotypes such as α-synuclein 
accumulation whose appearance was delayed in NMC neurons compared to LRRK2-PD neurons. Assays to 
assess the effects of the LRRK2 mutation on autophagy and synaptic vesicle dysfunctions that are relevant to 
PD, are being established 

Conclusion 

The availability of a refined set of PD patient- specific iPSC lines from symptomatic and asymptomatic cases of 
familial PD sharing the same pathogenic mutation in LRRK2, as well as isogenic iPSC lines in which the mutation 
has been edited out, represent a useful tool for testing specific genetic variation that may impact PD 
pathogenesis.  
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Aims 

Mutations in the β-glucocerebrosidase (GBA) gene are the most common risk mutations for Parkinson’s disease 
(PD). While previous work identified pre-clinical motor changes in LRRK2-G2019S asymptomatic carriers, the 
purpose of this study was to compare the gait of healthy asymptomatic carriers (C) of mutations in the GBA gene 
to that of non-carriers (NC). 

Method 

39 first degree relatives of patients with PD who are carriers of mutations in the GBA gene participated in this 
study. Accelerometers placed on the subjects’ lower back and on bilateral wrists, quantified gait during usual-
walking and dual-tasking (walking while serially subtracting).  Stride-to-stride variability, stride regularity and 
smoothness of arm swing movement  (jerk) were evaluated.    

Results 

22 subjects were carriers of mutations in the GBA gene. No significant differences between the groups were 

observed in age (C:47.80±5.56yrs; NC:47.71±11.23yrs; p=0.32), gender (C:70%F; NC:68%; p=0.87), UPDRS-
motor (C:1.17±1.38; NC:1.04±1.32; p=0.72), Cognitive function (C:28.64±1.16; NC:27.96±1.81; p=0.14) or gait 
speed (C:1.31±0.13; NC:1.32±0.14; p=0.94). Gait variability was higher (worse) in the dual task walking condition 
for the carriers (1.63±0.5%) as compared to the NC group (1.17±0.3%) (p=0.001). Similar findings were observed 
in stride regularity during dual tasking  (p=0.022) and carriers also exhibited higher (worse) jerk during arm swing 
movement in the dual-task condition compared to NC (p=0.034) . 

Conclusion 

These findings allude to potential pre-symptomatic motor changes in subjects at increased risk of developing PD. 
These findings extend our previous work by suggesting that sensitive motor measures are not mutation specific 
and may potentially be viewed as markers of disease.   
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It has been postulated that Ab is at the center of gravity of AD etiology and that this product early accumulates 
intraneuronally in animal models. Here, we will discuss the nature of the APP-related immunoreactivity occurring 
in young triple transgenic mice 3xTgAD (APPswe, PS1M146V, TauP301L) and its functional consequences. 
Thus, we have shown an early, age-dependent and hippocampus specific accumulation of the beta-secretase 
cleavage fragment C99, in absence of Ab. (see ref 1). Interestingly, C99 accumulation occurs in cathepsin B-
positive structures resembling autolysosomes. We therefore investigated the relationship between C99 
accumulation and autophagic function. 

We used both in vitro (SH5Y-APPswe cells) and in vivo (3xTgAD mouse) models. Cells were treated with 

pharmacological agents affecting autophagy or with gamma-secretase inhibitors. Autophagy was evaluated by 
western blot analysis, cathepsin dosage, electron microscopy and immunofluorescence. Animals were treated 
chronically with a gamma-secretase inhibitor. 

We found that autophagy plays a key role in the elimination of C99 and other APP C-terminal fragments (APP-
CTFs). The pharmacological activation of autophagy or the overexpression of cathepsin B both decreased APP-
CTFs levels. In contrary, the pharmacological blockade of autophagy or the inhibition of lysosomal hydrolases (by 
cathepsin inhibitors or lysosomal alkalization) lead to a large increase in APP-CTFs levels. Interestingly, we also 
found that APP-CTFs can themselves affect autophagic function, because the inhibition of gamma-secretase lead 
to the accumulation of APP-CTFs with associated loss of cathepsin activity, increase in autophagic markers and 
build-up of abnormal undigested autophagic vacuoles. Moreover, the chronical treatment of 3xTgAD mice with a 
gamma-secretase inhibitor lead to a massive increase in APP-CTFs in Cathepsin B positive structures and 
autophagic dysfunction.   

In conclusion, our data highlight a major role of autophagy in C99 clearance and also show a direct correlation 
between APP-CTF accumulation and autophagic dysfunction.  

  

LAURITZEN, I ., et al (2012)  J. Neurosci. 32, 16243-16255 

LAURITZEN, I ., et al (2016)  Acta Neuropathologica, 132, 257-276 
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AGE-DEPENDENT, SELECTIVE DOPAMINERGIC NEURODEGENERATION, PROTEIN ACCUMULATION 
AND AUTOPHAGY IMPAIRMENT IN LRRK-DEFICIENT MICE 
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Aims 

Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene are the most common genetic cause of Parkinson’s 
disease. Our previous analysis of LRRK2-deficient mice revealed striking age-dependent autophagy impairment, 
α-synuclein accumulation, and cell death in the kidney, where LRRK2 is normally most abundant. However, the 
LRRK2-/- brain was unaffected. We aimed to uncover the physiological function of the two members of the LRRK 
family, LRRK2 and its functional homologue LRRK1, in the dopaminergic system. 

Method 

We have generated LRRK1 and LRRK2 DKO (LRRK-/-) mice. 

Results 

LRRK-/- mice are viable and fertile, but show reduced weight gain and early mortality at 16 months of age. In 
addition, LRRK-/- mice develop motor behavioral deficits such as reduction of horizontal activity. Interestingly, 
stereological neuron counting revealed an age-dependent selective neurodegeneration, as indicated by 
significantly reduced numbers of dopaminergic neurons in the substantia nigra pars compacta and noradrenergic 
neurons in the locus coeruleus at 15 months but not at earlier ages, whereas cerebral cortex or cerebellum are 
unaffected. Meanwhile, LRRK1-/- mice do not present any neuronal loss. We further observed age-dependent 

increases of apoptosis, autophagy impairment and accumulation of α-synuclein and ubiquitinated proteins in 
specific brain sub-regions of LRRK-/- mice but not in either LRRK2-/- or LRRK1-/- mice. 

Conclusion 

These findings show that loss of LRRK function results in age-dependent autophagy impairment and selective 
loss of dopaminergic neurons, indicating essential role of LRRK in autophagy regulation and survival of 
dopaminergic neurons. 
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IN VIVO AUTOPHAGY REPORTER DETECTS AUTOLYSOSOME DYSFUNCTION IN NEURONS WELL 
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Aims 

Genes regulating the lysosomal network (endocytic and autophagic pathways) are strongly implicated in 
neurodegenerative diseases, including AD and PD. Targeting autophagy has proven effective in ameliorating 
disease phenotypes in models of these disorders. Major challenges exist, however, to analyze autophagy in vivo 

in brain and, for example, assessing target engagement by small molecule autophagy modulators for preclinical 
validation or distinguishing varying autophagy responses of different brain cell types. 

Method 

We generated neuronal-specific transgenic mice that express a mRFP-eGFP coupled LC3 construct – a 
component of autophagosomes degraded during autophagy. Changes in fluorescence from green/yellow to 
orange/red, reflecting GFP fluorescence quenching as autolysosomes progressively acidify enables us to 
sensitively report on individual autophagy stages in a single neuron. 

Results 

Pharmacological manipulations of autophagy stages establish our capability to monitor autophagy induction, 
autophagosome maturation, autolysosome acidification, and LC3 turnover in vivo in neurons. Analyses of mRFP-

eGFP-LC3 reporter mice crossed with Tg2576 APP mice or other AD mouse models show autolysosome 
dysfunction and progressive persistence of Abeta/APP-CTF and LC3 substrate in autolysosomes in neuronal 
subpopulations of neocortex well before beta-amyloid plaques are formed.  At later ages, massive expansion and 
derangement of autophagic–lysosomal components accompanies neurodegeneration and extracellular release of 
autolysosomal substrates. 

Conclusion 

Using a highly sensitive new ratiometric dual fluorescence imaging method to assess autophagy in vivo, we 

establish in AD models that autophagy dysfunction, and especially autolysosome impairment, is an exceptionally 
early and progressive pathobiology also linked to intracellular accumulation of APP metabolites and 
neurodegeneration. Supported by NIA 
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THE “STRESSED” AUTOPHAGY: CHRONIC STRESS EXACERBATES TAU PATHOLOGY BY BLOCKING 
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Aims 

Aggregation of the cytoskeletal protein Tau is a common neurodegenerative feature in Alzheimer’s disease (AD) 
and other Tauopathies. Consistent with suggestions that lifetime stress may be an important precipitating factor of 
AD pathology, triggering Tau accumulation and aggregation, we aimed to clarify the impact of chronic stress on 
autophagy clearance system.  

Method 

For this study we used both animal and cellular models of Tau pathology expressing P301L-hTau. 

Results 

We show that P301L-Tg mice exposed to chronic unpredictable stress (CUS) exhibited deficits in behavioral 
flexibility and working memory, and anxious-like behavior. Further molecular analysis showed that CUS induced a 
blockage of autophagy clearance machinery, which was shown to be dependent on mTOR activation, as stress 
decreased levels of p-S6K, p-p38 and PI3K. The above stress-triggered autophagic blockage was accompanied 
by an increase in Sarkosyl-insoluble Tau protein levels and related cell loss in PFC of P301L-mice. 
As GC are responsible for many detrimental effects of chronic stress and thus, often used to clarify the stress 
molecular “signature”, we treated P301L-Tau-expressing SHSY5Y cells with Dexamethasone (DEX). DEX 
mimicked the stress-evoked blockage of autophagy leading to Tau accumulation and related cell death. 
Moreover, co-treatment with CCI-779 (Temsirolimus), established stimulator of autophagy, attenuated the DEX 
effects, normalizing Tau levels. 

Conclusion 

Altogether, these findings demonstrate that chronic stress trigger Tau aggregation pathology through the 
blockage of autophagy, leading to neuronal loss in PFC and related cognitive and mood deficits. This work 
provides novel insights into the molecular mechanisms through which chronic stress and elevated GC may 
precipitate AD pathology. 
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Aims 

Recent genome-wide association studies (GWAS) have identified two single nucleotide polymorphisms in 
PICALM gene as genetic susceptibility loci for late-onset Alzheimer’s disease. PICALM regulates clathrin-
mediated endocytosis and autophagy, but its mysregulation in neurodegenerative brains remains elusive. This 
project aims to analyse the level and localization of PICALM in the brains of various neurodegenerative diseases 
in relation to tau pathology and autophagy markers.  

 

Method 

Post-mortem human frontal cortex tissues were prepared from age-matched non-demented controls, AD, Down 
syndrome (DS), Pick disease, progressive supranuclear palsy (PSP), corticobasal degeneration (CBD), fronto-
temporal lobar degeneration (FTLD) with MAPT P301L mutation (FTLD-P301L), Lewy body dementia, diffuse 
type (LBD) and FTLD with TDP-43 positive inclusions (FTLD-TDP). The tissues were analysed by 
immunohistochemistry and by western blotting. 

 
Results 

PICALM immunoreactivities were found in tau positive inclusions in AD, DS, Pick disease and in PSP, but not in 
CBD and FTLD-P301L cases. Astrocytic tau-positive inclusions in tauopathies were devoid of PICALM 
immunoreactivity. Lewy bodies in LBD and TDP-43 positive inclusions in FTLD-TDP were PICALM negative. By 
western blotting, the level of soluble PICALM was decreased and inversely correlated with the level of soluble 
phosphotau in the brain homogenates from tauopathies. PICALM decrease was also significantly correlated with 
the levels of autophagy markers such as LC3-II and Beclin-1 in the brain lysates from various neurodegenerative 
disease brains. 

Conclusion 

Our results suggest that PICALM and phosphotau interaction occurs in AD, DS, Pick disease and PSP and that 
PICALM dysregulation may be associated with autophagy dysfunction in various neurodegenerative diseases. 
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Objectives: Autophagy which plays an important role in degradation pathways is been reported to be impaired in 
AD. Apolipoprotein4 (ApoE4) is the most prevalent genetic factor for AD. Recent studies revealed that autophagy 
in astrocytes is impaired by apoE4. In the present study we examined the extent to which autophagy in neurons, 
like in astrocytes, is also impaired by the apoE4 genotype. 
Methods: Mouse primary neurons cultures were prepared from cerebral cortices of neonatal ApoE3 and ApoE4 
target replacement mice. Autophagy was induced by amino acid deprivation (EBSS), and inhibited by 
Chloroquine. Autophagy was monitored utilizing the ratio of LC3II/LC3I as a marker of the autophagosome 
formation, and p62 as marker for targeting cargo degradation.    
Results: Measurements of the ratio of LC3II/LC3I and of p62 under resting conditions, revealed no significant 
differences between the apoE3 and apoE4 neuronal cultures. In contrast, activation of autophagy either by EBSS 
or inhibition by Chloroquine, resulted a marked increase of the levels in the ratio of LC3II/LC3I in the apoE3-
expressing-neurons compared to the apoE4 corresponding neuronal cultures, suggesting lower autophagic flux in 
apoE4-expressing-neurons. Measurements of p62 following activation of autophagy revealed a small decrease in 
apoE4 and a pronounce increase in the ApoE3, suggesting there is a higher turnover of p62 in the apoE3 
compared to the apoE4.    
Conclusion: These findings show that autophagy is impaired in the apoE4-expressing- neurons, compared to the 
apoE3. This Suggests that impairments in processes related to degradation by autophagy may mediate the 
pathological effects of apoE4 in AD. 
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Aims 

Parkinson's disease (PD) is a common neurodegenerative movement disorder characterized by death of 
dopaminergic neurons, and by presence of α-synuclein- and ubiquitin-rich protein inclusions in remaining 
neurons. The presence of these inclusions in PD suggests that defective protein handling contributes to the 
pathogenesis of the disease. Autophagy is a central homeostasis pathway that functions to target damaged 
proteins and organelles to lysosomal degradation. A role for defective autophagy and lysosomal degradation in 
PD is supported by the recent human genetics and pathology data. It is thought that the defective lysosomal 
degradation impair clearance of long-lived proteins, such as α-synuclein, and removal of damaged organelles, 
such as mitochondria. Thus, development of therapeutics that boost the clearance of lysosomal cargo is predicted 
to be beneficial in PD. To this end, we focused on data from PD human genetics to identify regulators of the 
mitophagy pathway.  

Method 

Screen for enhancers of lysosomal degradation of damaged mitochondria (termed mitophagy) with a focus on PD 
human genetics hits 

Results 

Screen for enhancers of the mitophagy pathway has identified USP30, which is as a mitochondrial-localized 
deubiquitinating enzyme that counteracts the PINK1/Parkin pathway.  USP30 deubiquitinates Parkin substrates 
and blocks degradation of damaged mitochondria. USP30 knockdown or inhibition boosts mitophagy and is 
beneficial in models of PD.  In addition, PD genetics hits from GWAS studies intersect with the mitophagy 
pathway and form a regulated network with PINK1, Parkin and additional factors of the mitophagy pathway. 

Conclusion 

Boosting mitochondrial quality control by enhancing PINK1/Parkin pathway may be beneficial in PD. 
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Aims 

Objective: The production of reactive species contributes to the age-dependent accumulation of dysfunctional 

mitochondria and protein aggregates, and is associated with neurodegeneration. A putative mediator of these 
effects is the lipid peroxidation product 4-hydroxynonenal (4-HNE), which has been shown to inhibit mitochondrial 
function, and accumulates in the postmortem brains of patients suffering from neurodegenerative diseases. The 
objective of our study is to identify the impact of 4-HNE on mitochondrial dynamics and function and whether the 
impact is mediated through perturbation of the autophagy pathway, 

Method 

Methods: We cultured primary neurons and exposed them to 4-HNE and assessed mitochondrial dynamics by 

confocal microscopy and assessed mitochondrial function by Seahorse XF96 analyzer.  We also determined 
autophagic flux by western blot and confocal microscope in the absence and presence of lysosomal 
inhibitors.  Click chemistry was used to determine 4-HNE modification of autophagy proteins.  

Results 

Results: We found that at lower concentrations 4-HNE induced mitochondrial dysfunction and activated 

autophagy initiation.  However, at higher concentrations 4-HNE modified the autophagy initiation proteins Beclin-
1, p62, LC3, Atg5 and Atg7 and suppressed the 4-HNE-dependent activation of autophagy.  

Conclusion 

Conclusions: These data show that autophagy is a target of 4-HNE and its attenuation by 4-HNE may contribute 

to cellular dysfunction. 
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Aims 

Vascular dementia is a heterogeneous group of brain lesions and vessel disorders. Brain infarcts, microinfarcts, 
strategic infarcts and white matter lesions are considered to represent major lesions of vascular dementia. 
Different vessels disorders and embolic events can cause these brain lesions. The aim of this autopsy study is to 
evaluate the impact of vascular tissue lesions and of vessel disorders on cognitive decline in concert with 
Alzheimer's disease (AD)-related pathology. 

Method 

212 human autopsy cases cases were neuropathologically characterized for AD lesions, infarcts/microinfarcts, 
bleedings, the degree of atherosclerosis in the circle of Willis, cerebral small vessel disease, and cerebral amyloid 
angiopathy (CAA). Logistic and linear regression models were applied to clarify the interplay between the 
pathologies. 

Results 

AD-related τ- and Aβ-pathology appeared to be the main variables to explain cognitive decline in our cohort. 
However, strategic infarcts/microinfarcts in the CA1-subiculum region contributed significantly in the development 
of dementia. Gross infarcts and lacunar infarcts had no major impact in the development of dementia. CAA of the 
capillary type (CAA-type 1) was associated with dementia-related hippocampal microinfarcts whereby CAA-
affected capillaries were often found outside the particular infarct region with gliosis. 

Conclusion 

Although AD-related pathological hallmark lesions explain congnitive decline in most patient with co-ocurring 
vascular pathology strategic infarcts/microinfarcts in the hippocampal area have a significant effect on cognition 
as well. Interestingly these infarcts/microinfarcts most frequently occur in cases with capillary CAA in the medial 
temporal lobe. 

Funding: 

DRT: AFI, FWO, VIND 
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Aims 

Characterization of the deposition of post-translationally modified amyloid beta (Aβ) in cerebral amyloid 
angiopathy (CAA) and plaques during the pathogenesis of Alzheimer's disease (AD). 

Method 

Immunohistochemistry of human brain. 

Results 

The deposition of non-modified, pyro-glutaminated, and phosphorylated Aβ species follows a similar sequence in 
both, CAA and plaques, thereby defining distinct biochemical stages (B-stages). Despite of a general correlation 
between B-Aβ-stages for plaques and B-CAA stages, three groups of cases with Aβ pathology were identified: 
Group 1, with biochemically more advanced CAA pathology (CAA-predominant group); group 2, with equal 
biochemical maturation of Aβ aggregates in CAA and amyloid plaques (equal maturation group); group 3, with 
biochemically more advanced plaque pathology (plaque-predominant group). Cases of groups 2 and 3 exhibited 
advanced expansion of Aβ plaque pathology as given by the phase of Aβ deposition in the medial temporal lobe 
as compared to cases from group 1. Group 2 also contained a high number of cases with parenchymal and 
vascular end-stage Aβ pathology. All demented cases exhibited end-stage plaque maturation whereas CAA did 
not always exhibit fully mature Aβ-deposits in these cases. 

Conclusion 

Aβ Deposition in CAA undergoes similar biochemical stages as in plaques. The relation of Aβ maturation stages 
in CAA and plaques might underlie the differences between cases with CAA- or plaque-predominant Aβ-
deposition, whereby the end-stage of both variants may result in complete maturation of Aβ in both lesions. Aβ-
plaque maturation but not CAA maturation appears to be a conditio sine qua non for the development of cognitive 
deficits in our AD cases.  
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Aims 

Abnormal cysteine and branched chain amino acid disposition, which could account for the pronounced inanition 
in Huntington's disease (HD), have been observed during disease progression. In this study we investigated the 
dynamics of activating transcription factor 4 (ATF4), the master regulator of amino acid homeostasis, in HD.  

Method 

Using cell culture and mouse models of HD including R6/2 and zQ175 and using cysteine biosynthetic pathway 
as a readout, we show that ATF4-mediated stress response is dysfunctional in HD. As the ATF4-cysteine axis 
controls redox balance via glutathione and the gaseous signaling molecule hydrogen sulfide in cells, we 
measured these metabolites and their effects on cytoprotective signaling pathways.  

Results 

We have identified defective transcriptional regulation of ATF4 as a mediator of disrupted amino acid metabolism 
in HD. This dysregulation stems from the chronic oxidative stress generated by suboptimal cysteine biosynthesis 
by cystathionine gamma lyase and transport into striatal neurons. Accordingly, antioxidant 
supplementation  reverses the diminished ATF4 response to nutrient stress. 

Conclusion 

Our results are relevant to other neurodegenerative conditions involving oxidative stress. Agents that restore 
cysteine balance may provide therapeutic benefit. 

References 

1. Sbodio JI, Snyder SH and Paul BD. 2016 Transcriptional control of amino acid homeostasis is disrupted in 
Huntington's disease. Proc Natl Acad Sci U S A. 113(31):8843-8848. 
2. Paul BD, Sbodio JI, Xu R, Vandiver MS, Cha JY, Snowman AM and Snyder SH. 2014 Cystathionine γ-lyase 
deficiency mediates neurodegeneration in Huntington's disease. Nature 509(7498):96-100. 
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Aims 

Widespread cerebral amyloid angiopathy (CAA) has been suggested to contribute to neuronal dysfunction in AD. 
Nevertheless, the pathological coexistence of AD and CAA makes it difficult to judge the contribution of CAA to 
AD progression. Pure CAA model mice are desired. 

Method 

 In order to develop CAA model mice that specifically express human APP Swedish mutation (NL) in the 
endothelial cells, we first generated conditional transgenic mice harboring loxP-neo(R)-loxP-APP770NL, 
(APP770NL(flox)). We then crossed the mice with Tie2-Cre mice that express Cre recombinase in their endothelial 
cells. We also explored the mechanism of intracellular transport of endothelial APP using super resolution 
imaging. 

Results 

 We found that mice expressing the human APP770NL specifically in endothelial cells exhibit amyloid-b (Ab) 
deposition in brain vessels but not the parenchyma.  
 Remarkably, we report that endothelial cells have a radically different biosynthetic pathway from that of neuronal 
APP and that post-translational APP modification impacts endothelial Ab production. 

Conclusion 

These findings highlight the contribution of endothelial APP770 to vascular Ab deposition. We also show that O-
GalNAc glycosylation of endothelial APP is a critical regulator of its intracellular trafficking and Ab generation.  
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Aims 

First clinical trials have addressed mutant Huntingtin (mutHTT) lowering by RNA silencing approaches. At the 
same time, perclinical feasibility studies for mutHTT gene targeting were performed in animal models expressing 
mutHTT. While both strategies address primarily intracellular mutHTT in the CNS, we hypothesized that targeting 
mutHTT with antibodies could interfere with a yet poorly characterized pathomechanism caused by extracellular 
mutHTT. Recent in vivo and in vitro evidence obtained from patients and various experimental model systems for 
HD suggests the existence of prion-like spreading mechanisms possibly mediated by intercellular mutHTT 
propagation. We hypothesized the existence of an antibody-accessible mutHTT compartment that might be 
suitable for passive or active antibody-based therapeutic approaches in HD. 

Method 

The mechanistic basis for this new mutHTT targeting concept was addressed in vitro by cellular assays and in 
vivo by transgenic animals expressing full length mutHTT.  

Results 

First data suggest that it might be possible to reduce mutHTT levels in plasma and large organs by antibody-
based therapies. Peripheral mutHTT lowering by passive immunization with newly developed monoclonal 
antibodies or active peptide vaccines was associated with motor improvement in the YAC128 mouse model for 
HD.  

Conclusion 

mutHTT is therefore available to antibody-based therapies including therapeutic mABs or active vaccines. Our 
antibody-based approach could have the potential to delay disease onset or to slow down progression of 
Huntington’s disease. 
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ADPD7-0997 
SIMVASTATIN, BUT NOT ATORVASTATIN, HAS ANTI-INFLAMMATORY AND NEUROPROTECTIVE 
EFFECTS IN AN IN VIVO RAT MODEL OF HUNTINGTON DISEASE 
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Aims 

Activated microglia, especially during chronic diseases, can exert neurotoxic effects. Statins are HMG-CoA 
reductase inhibitors, currently used to decrease cholesterol. Studies showed that statin can exert anti-
inflammatory effects, both on the peripheral and central immune system. Nevertheless, these drugs have never 
been use in an in vivo model of Huntington disease (HD), associated with a high level of neuroinflammation. In 
this study, we focused on effects of statin treatment on neuroinflammation and neuronal death in an HD model 

Method 

Eighteen rats received unilateral intrastriatal injection of quinolinic acid (150 nmol).  From D1 post-lesion, they 
were daily treated with Atorvastatin (20 mg/kg), Simvastatin (40 mg/kg) or their vehicle (purified water) for 14 
days. At D15, animals were killed to perform brain autoradiography using the TSPO ligand [

3
H]DPA-714 to 

quantify neuroinflammation, and immunofluorescence to evaluate neurons survival.  

Results 
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Both statins reduced significantly microglial activation in the ipsilateral striatum, but simvastatin effect was 
significantly more important (p<0.05). Moreover, simvastatin decreased neuronal death but not atorvastatin.

 

Conclusion 

We demonstrated that simvastatin presents beneficial effects both on microglia activation and neuron protection 
in our model. We now plan to identify the phenotype (M1, pro-inflammatory or M2, anti-inflammatory) of microglial 
cells in these animals. As statins can polarize peripheral macrophages to a M2 phenotype, we hypothesize that 
this process could be involved in the neuroprotection we observed. 
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ADPD7-1389 
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Aims 

The TTR amyloid diseases are relatively rare, fatal, familial or sporadic amyloidoses affecting primarily the 
peripheral nervous system and/or the heart, but also blood vessels of the central nervous system. Here, we 
probed the oligomer hypothesis of tissue degeneration, namely, that small, presumably oligomeric protein 
assemblies could be the toxic species.  

Method 

A dual strategy was applied to identify disease-associated, non-native TTR species. On one hand plasma 
samples from symptomatic patients with TTR amyloidosis vs. healthy controls were analyzed, and on the other 
hand long-term TTR aggregation was modelled in vitro under near physiological conditions utilizing recombinant 
TTR proteins. Biochemical and biophysical methods, complemented by electron microscopy and toxicity assays 
were utilized to define oligomer characteristics.  

Results 

High-molecular weight (HMW), non-native TTR oligomers appear in plasma of symptomatic patients, but not in 
healthy controls.  Disease-associated TTR mutants can readily form similar HMW oligomers in vitro under near 
physiological conditions and can be utilized to assess the properties and characteristics in more detail. TTR 
oligomers appear highly stable in biophysical assays, and exhibit cytotoxicity in multicellular organisms. In 
contrast, stabilization of the native TTR tetramer prevents oligomer formation and cytotoxicity. Atomic force 
microscopy and electron microscopy reveal a filamentous appearance distinct from amyloid fibrils. Non-native 
TTR oligomer formation also compromises the small molecule binding site that serves essential functions in the 
native TTR tetramer. 

Conclusion 

These traits indicate the potential relevance of the newly discovered TTR oligomers and the potential utilization as 
therapeutic targets, or diagnostic and response to therapy markers. 
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Aims 

Polyglutamine (polyQ) diseases like Huntington’s disease (HD) and several Spinocerebellar ataxias have one 
commonality, an expanded CAG stretch within the coding region, translated in a glutamine tract of various lengths 
in disease causing proteins. The polyQ stretch is causative for and correlated with disease. The longer the 
stretch, the more severe is the disease. Although of monogenetic and easy to diagnose even before disease 
onset, no therapy is available to interfere with the neuronal decline in polyQ diseased patients.  

Method 

We identified TRMT2A as a suppressor of polyQ-induced toxicity and aggregation in an unbiased Drosophila 

screen. The same findings were observed in yeast, human HEK293T cells and fibroblast derived from patients 
with Huntington’s disease. In these cells, siRNA mediated silencing of TRMT2A ameliorated toxicity and 
aggregation of polyQ proteins. In addition we showed that TRMT2A-silencing exerts specific protection towards 
polyQ-induced toxicity and aggregation.  

 

Results 

TRMT2A catalyses the methylation of tRNAs at a specific position, conserved from bacteria to humans. Loss of 
TRMT2A causes a lack of this methylation, but apart of that, does not result in any obvious phenotypes in yeast, 
flies and mice. We show that a lack of the TRMT2A dependent methylation reduces the fidelity of tRNAs towards 
their particular amino acid. Thus, loss of TRMT2A might indirectly cause changes within the polyQ stretch by 
amino acid replacement. The resulting interrupted polyQ tract is expected to cause reduced toxicity and 
aggregation. 

 
Conclusion 

We conclude that silencing of TRMT2A (function) might be a promising approach for future therapies of polyQ 
diseases.  
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Tau pathology is increasingly being recognized as closely linked to the neurodegeneration found in Alzheimer’s 
disease and other tauopathies. One common feature in early stage Alzheimer’s cases is a period of weight loss 
that is not associated with reduced caloric intake. Some of our work with the Tg4510 mouse model of forebrain 
tauopathy noted that these mice invariably weight less than the parental lines or littermates that do not carry the 
two transgenes needed to cause tauopathy. In two studies described below that measured food consumption we 
found that the Tg4510mice consumed more food per g body weight than their littermate mice that failed to 
develop tau pathology.  This observation led us to study Tg4510 mice at three ages (2, 7 and 12 mo) in 
Phenomaster metabolic cages. The major results of this study were that Tg4510 mice at 2 mo, prior to tau 
deposition, had activity and metabolic profiles similar to nontransgenic mice. At 7 mo there was a dramatic 10 fold 
increase in activity, especially during the dark cycle of the Tg4510 mice which was maintained out to 12 mo of 
age. This was paralleled by differences in body composition, with nontransgenic mice increasing white adipose 
tissue at all ages, while Tg4510 mice had no such increase. Lean body mass was equal in the Tg4510 and 
nontransgenic mice, although the Tg4510 mice weighed 25 % less. There also was a significant increase in 
resting metabolic rate in the Tg4510 mice. We attempted to apply two forms of metabolic therapy to the Tg4510 
mice to see if this might modify the tau pathology. The first was caloric restriction, which had to be applied 
carefully and gradually because of the hypermetabolic condition of the Tg4510 mice. However, in spite of 
achieving a 30% reduction   body weight, caloric restriction applied from 4.5 to 9.5 mo of age had no impact on 
any measure of tauopathy in these mice. We next evaluated administration of a diet rich in ketone bodies. Ketone 
bodies have anecdotal evidence that they improve symptoms in some cases of dementia (e.g. coconut oil). We 
tried several iterations until formulating a diet that successfully increased blood ketone bodies and reduced blood 
glucose. However, this manipulation also was without effect on tau pathology in this model when treated from 4.5 
to 9.5 mo. A similar outcome of ketogenic diet was observed when tested on an APP+PS1 mouse model of 
amyloid deposition. In conclusion, the Tg4510 model exhibits hyperactivity and hypermetabolism phenotypically 
similar to that observed in some cases of dementia. However, neither caloric restriction nor a ketogenic diet were 
capable of modifying tau pathology, or, in the case of ketosis, amyloid pathology. This would suggest that any 
impact of ketone body supplementation on symptoms of dementia in humans are unlikely to be due to 
modification of disease pathology, but may reflect a symptomatic effect possibly secondary to impaired glucose 
utilization. Supported by Alzheimer’s Assn IIRG 10-174448, R01 NS 76368 and R01 AG051500. 
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Aims 

There is a current lack of facile in vitro models that fully recapitulate human proteinopathies. We sought to 
establish ex vivo models of tauopathies and other proteinopathies by employing AAV-mediated gene delivery to 
organotypic brain slice cultures (BSCs). We aimed to establish whether disease-relevant changes could be 
induced ex vivo by expressing human transgenes relevant to Alzheimer’s disease (AD) and other proteinopathies, 
with or without seeding. 

Method 

We have developed rAAV methods that enable specific transduction of neurons, astrocytes, oligodendrocytes and 
microglia in BSCs.  BSCs from neonatal mice containing the cortex and hippocampus were transduced on DIV 0 
with AAV to deliver human wild-type or mutated MAPT, and other AD-relevant genes. These transduced BSCs 
were then cultured for several weeks and characterized histologically and biochemically for disease features 
representative of the human disease.  

Results 

We have successfully transduced BSCs with AAVs delivering human wild-type and mutant MAPT and other 

genes relevant to proteinopathies. Gene expression via AAV persists in these cultures for at least 4 months. 
BSCs expressing mutant tau develop sarkosyl-insoluble, hyperphosphorylated tau species and ‘tangle-like’ 
pathology upon immunohistochemical examination. These newly characterized models of tauopathies can be 
used to elucidate mechanisms underlying these disorders and be exploited to develop new therapeutics. 
Progress on models of beta-amyloid in AD and synucleinopathy will also be presented. 

Conclusion 

AAV-transduced BSCs provide an excellent model system for us to study proteinopathies ex vivo. These models 

should enable streamlining of pre-clinical experiments based on their findings and be used to dissect mechanisms 
contributing to these diseases. 
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Aims 

Current advances in stem cell research enables human fibroblasts to be reprogrammed into induced pluripotent 
stem cells (iPSC), negating the need of embryonic stem cells. At Queen Square Brain Bank (QSBB) we receive 
donations of brain and dura mater from patients clinically diagnosed with neurodegenerative disorders. 
Fibroblasts can be grown from the dura mater which represents an exact genetic in vitro model. Therefore at 

QSBB we are able to form a fibroblast biobank and to produce iPSC from pathologically confirmed sporadic 
neurodegenerative diseases. 

Method 

Cadaveric dura mater is collected from consented cases at post-mortem. Dura is cut into 5 mm pieces and flash 
frozen. The dura is then thawed and dissected into 1 mm squares and placed onto petri dishes containing pre-
warmed growth medium and incubated at 37

0
C, humidified, 5–10% CO2 in air. The explants are fed every 2 days 

and examined for fibroblast outgrowth. Once the fibroblast cultures are confluent, cells are trypsinised and 
seeded into flasks for further expansion and cryopreservation. 

Results 

We have cultured and cryopreserved fibroblasts from pathologically diagnosed neurodegenerative diseases 
including; multiple system atrophy (MSA), frontotemporal lobe degeneration (FTLD), Alzheimer’s disease (AD), 
progressive supranuclear palsy (PSP), FTD with motor neurone disease (FTD-MND), idiopathic Parkinson’s 
disease (iPD), with the scope to bank fibroblasts from familial AD, corticobasal degeneration, Lewy-Body 
dementia (LBD).  

Conclusion 

This methodology will provide a bank of fibroblasts from neuropathologically diagnosed sporadic 
neurodegenerative diseases which researchers will be able to access and characterise to advance our 
understanding of the molecular mechanisms involved in neurodegenerative diseases. 
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Aims 

The microtubule associated protein tau is being explored as a therapeutic target in multiple tauopathies, including 
Alzheimer’s disease (AD). Misfolded forms of tau are thought to form the basis of neurotoxic oligomeric tau and to 
be involved in the spreading of tau inclusions. To target oligomeric tau, we designed and synthesized a series of 
low molecular weight compounds that inhibit tau propagation and demonstrated therapeutic effects in a 
transgenic model of tauopathy. 

 

Method 

We have employed a set of rationally designed non-dye compounds of our proprietary MorphomerTM platform to 
interact with the β-sheet conformation present in misfolded tau protein. The most potent compounds were 
selected based on a series of in vitro functional and cell-based assays, as well as pharmacokinetic and ADMET 
properties. Six compounds, C1-C6, were tested for their efficacy in vivo using the rTg4510 mouse model, an 
aggressive tauopathy model expressing human tau carrying the P301L mutation. 

 

Results 

In vitro, our compounds exhibited strong reduction of tau β-sheet structures, and of intracellular misfolded and 
phosphorylated tau. Additionally, these compounds showed an excellent pharmacodynamics and safety profiles 
in early toxicity evaluations. Treatment in rTg4510 mice resulted in improved memory, ameliorated cortical 
atrophy and reduced tau pathology. 

 

Conclusion 

 
We have shown that compounds designed to detoxify tau pathology demonstrated therapeutic efficacy in an 
aggressive mouse model of tauopathy. These results further establish the concept that prevention of tau 
propagation is a promising strategy for the development of therapeutic compounds targeting tauopathies, 
including AD. 
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Aims 

Objectives: The characterization of the native tau species responsible for the process of seeding and pathology 

spread are the focus of current intense research due to the potential therapeutic implications. We have developed 
mammalian and neuronal cell models of seeded tau aggregation and a co-culture cellular system that recapitulate 
features of tauopathies, providing a useful tool to study the cause and consequences of tau aggregation and 
dissect the uptake, propagation and clearance processes. 

  

 

 

Method 

Methods: Sarkosyl-insoluble tau extracted from P301S mice was used to trigger aggregation in P301S tau-

expressing cells, which were then used as a stand-alone model of tau aggregation, or co-cultured with GFP-
expressing tau-transfected cells or neurons. Immunofluorescence and biochemical methods were applied to study 
cell to cell transmission and characterise seed-competent tau species released into the media. 

  

Results 

Results: The presence of extracellular total tau levels in conditioned media was time- and induction-dependent; 

however AT8-positive tau was seed dependent. Following extraction of media with 1% sarkosyl, AT8-positive tau 
was measured in media derived from seeded cells, whereas sarkosyl-soluble species were AT8-negative and 
truncated. Seed-competent tau released into the media by seeded cells was able to seed naïve cells and could 
be blocked by specific antibodies.  

  

 

  

Conclusion 

Conclusions: This study brings new direct evidence of the presence of seed-competent extracellular tau that can 

be directly blocked by specific antibodies. Decreasing the amount of extracellular tau might block the subsequent 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 428 

  

propagation of tau aggregates, suggesting that current tau immunotherapy approaches being tested in the clinic 
may have therapeutic value.  

  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 429 

  

  

  

SYMPOSIUM 43 - TAU TARGETING STRATEGIES AND TOOLS 

 
ADPD7-0636 
EVALUATING FUNCTIONAL READOUTS IN ORGANOTYPIC HIPPOCAMPAL SLICES IN AN EX-VIVO 
MODEL OF TAU AGGREGATION 
J. Virdee

1
, O. Grubisha

1
, J. McCarthy

1
, S. Bose

1
, M. O'Neill

1
, M. Hutton

1
, L. Broad

1
, H. Nuthall

1
, D. Ursu

1
 

1
Eli Lilly & Company Limited- UK, Neuroscience, Windlesham, United Kingdom  

 
Aims 

Organotypic hippocampal slice cultures (OHC) represent an ideal model for studying tau pathology because they 
preserve the intact neuronal cytoarchitecture while still having the ease of manipulation and accessibility of a 
neuronal culture system. We aimed in this study to establish and characterise an ex-vivo model of tau pathology 
in P301S transgenic OHCs and/or following targeted neuronal expression of human tau constructs in wild type 
OHCs. 

Method 

OHCs were incubated with sarkosyl-insoluble tau extracted from P301S mice and analysed by 
immunohistochemistry to investigate presence and propagation of aggregated tau. We used a calcium flux assay 
to analyse functional alterations caused by tau pathology. 

Results 

Viral transduction of OHC’s led to consistent expression of human tau in the CA3 region extending to some 
degree into the CA1 region of the hippocampus. Upon seeding with sarkosyl-insoluble tau we observed and 
quantified propagation of tau pathology in a population of hippocampal neurons. We developed a semi-automated 
functional assay by where we can electrically stimulate any area of an individual OHC and gain information on 
neuronal excitability and synaptic transmission. We used the assay to investigate functional changes in the tau 
aggregation model. 

Conclusion 

Here we described and characterised assays in OHCs for studying molecular and functional consequences of tau 
pathology. The data presented here represent a step forward in understanding novel mechanisms involved in 
aggregation and/or propagation of tau in an intact neuronal system that will eventually help in development of new 
therapeutic strategies to inhibit the spread of pathological tau. 
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Aims 

Tau immunotherapy is a promising disease-modifying strategy for the treatment of tauopathies including 
Alzheimer’s disease. This approach assumes neutralization of extracellular tau seeds by selective antibodies. 
Therefore, research models that allow the tau seeding and spreading hypothesis to be tested are of high value for 
pre-clinical investigation of antibody efficacy. The aim is to develop a translational seeding model whereby the 
efficacy of peripherally administered anti-tau antibodies can be evaluated.    

Method 

Paired-helical filaments (PHFs) are enriched from postmortem AD brain tissue and analyzed by Western blotting, 

native PAGE and MSD-ELISA. Extracts are stereotactically injected into the hippocampus or cortex of Tau P301L 
mice. Reference and in-house developed anti-tau antibodies are administered by co-injection with the tau seed or 
by peripheral administration. Two months after injection brains are analyzed by biochemical and 
immunohistochemical assays. 

Results 

Accuracy of the injection coordinates was confirmed by a series of Evan’s blue injections and histological 
analysis. In support of the ‘seeding hypothesis,’ cortical and hippocampal injections of human AD brain-derived 
PHFs recapitulate tau aggregation in the injected- and non-injected brain hemispheres of P301L mice. Injection of 
similar extracts from non-AD brain did not induce this effect. Co-incubation with the phospho-tau selective 
antibody AT8 significantly reduced tau aggregation triggered by injection of human brain-derived PHFs.  

Conclusion 

The presented tau injection model is a useful in vivo screening platform for evaluating potential anti-tau 
therapeutics for AD. Ongoing studies are evaluating whether peripherally administered tau antibodies effectively 
prevent tau seeding in mouse brain. 
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Aims 

The microtubule binding protein, tau, aggregates into neurofibrillary tangles during Alzheimer’s disease (AD). 
Smaller, soluble tau oligomers are a heterogeneous group of biochemically distinct aggregates which can be sub-
categorized into strains. Tau oligomers have been shown to be toxic to neurons and self-propagate by seeding 
endogenous tau. Several studies have also shown that tau oligomers will propagate from cell to cell along 
synaptic connections as well as to neighboring cells. Tau oligomeric strains may differ in their ability to be 
secreted and internalized, influencing the rate of tau oligomer spread and disease progression. However, the 
mechanism for internalization of these oligomeric strains remains to be elucidated. 

Method 

We investigated three potential mechanisms for the internalization of recombinant and brain-derived tau 
oligomers through the use of primary neuronal cultures. Using a variety of cell imaging techniques, including 
electron and confocal microscopy, in combination with endocytosis inhibitors for caveolae, clathrin, and 
macropinocytosis, we studied the internalization mechanism of tau oligomers. 

Results 

We were able to observe and attenuate tau oligomer uptake with the endocytosis inhibitors. We further directly 
observed tau oligomer spreading using microfluidic chambers, which isolate the somatodendritic compartment 
from the axonal segments. 

Conclusion 

Disrupting the spread of tau may stop disease progression by preventing the spread of toxicity, inflammation, and 
synapse loss that lead to cognitive decline in AD. Furthermore, tau oligomeric strains may have conformation-
specific mechanisms of uptake that will influence their toxicity and ability to spread. This may explain the 
individual and disease-specific patterns of disease progression. 
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ALPHA-SYNCULEIN MULTIMER-MONOMER EQUILIBRIA AND THE INITIATION OF PARKINSON'S 
DISEASE 
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After 25 years of research, the structure and function of  α-synuclein (αS) remain under debate. Misfolding and 
aggregation of this 140-residue cytoplasmic protein occurs in several neurodegenerative diseases, including PD, 
DLB, MSA and AD. It is important to ascertain which molecular events initiate abnormal αSyn folding inside 
neurons in the first place. Many studies have examined the ‘natively unfolded’ αS recombinant monomer, and the 
field believed until recently that this was the major or sole form of αS in normal cells. Here, we present new 
insights into how neuronal αS homeostasis may be maintained under physiological conditions but perturbed by 
pathological factors. We reported in 2011 that endogenous αS can occur as a metastable, α-helically-folded 
tetramer in addition to the unfolded monomer thought to be the native form. This idea provoked controversy, but a 
subsequent in-cell crosslinking method revealed principally tetramers plus smaller amounts of monomers in 
neurons. In contrast to other natural multimers (e.g., DJ-1), αS tetramers dissociate to monomers upon cell lysis 
but are retained in part as tetramers if lysis occurs at high protein concentrations (‘molecular crowding’). The 
tetramers and related multimers are physiological (e.g., present in freshly biopsied normal human brain). All fPD-
causing αS missense mutations have been shown to decrease the tetramer:monomer ratio by two in-cell methods 
(in situ crosslinking; fluorescent protein complementation). Inserting the one fPD mutation (E46K) that occurs in 
an αS ‘repeat motif’ into one or two adjacent repeat motifs leads to a stepwise decrease in multimerization. An 
engineered repeat-motif mutation (KTKEGV → KLKEGV) placed into all 6 repeats abolishes tetramers, raises 
monomers, and induces neurotoxicity by three different assays, accompanied by αS-rich, round cytoplasmic 
inclusions. We have expressed certain tetramer-abrogating mutations transgenically in mice and observe 
histological and motor phenotypes. We conclude that tetramers and related multimers are a principal 
physiological form of αS in neurons, erythrocytes and other cells, and destabilizing them leads to excess 
monomers, neurotoxicity and inclusions.  As in transthyretin amyloidosis, compounds which stabilize normal 
tetramers may prevent a very early event in the initiation of PD. 
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REDUCED CYTOSOLIC CALCIUM CAUSED BY SERCA ACTIVATION IS AN EARLY AND PATHOGENIC 
EVENT IN THE NEURODEGENERATION CAUSED BY ALPHA-SYNUCLEIN OLIGOMERS 
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Aims 

Epidemiological studies demonstrate protective effect of brain penetrating calcium channel antagonists against 
development of sporadic PD , suggesting aggregated alpha-synuclein alters calcium homeostasis. We wanted to: 
1) study cytosolic calcium changes during the course of alpha-synuclein aggregate dependent cytopathology. 2) 
Identify underlying mechanisms. 3) Conduct rational preclinical disease modifying interventions. 

Method 

Cytosolic calcium measurements by Fura-2 and fluorescence microscopy. Models: Cell lines, primary 
hippocampal neurons from alpha-synuclein transgenic mice and alpha-synuclein expressing C. elegans. 

Results 

During the course of alpha-synuclein aggregate dependent cytotoxicity we demonstrate a surprising early 
decrease in cytosolic calcium prior to  the later increase when overt degeneration is detectable in cell lines and 
neurons. Mechanistically we identify endoplasmic calcium pump SERCA as a target for alpha-synuclein 
oligomers, but not monomers. SERCA is critical for maintaining normal cytosolic calcium by pumping cytosolic 
calcium into the endoplasmic-reticulum and the interaction activates SERCA thus causing the decrease in 
calcium. Treatment of cells with low doses of SERCA-inhibitor cyclopiazonic acid normalized both the initial 
reduction in cellular calcium as expected, but also the later increase suggesting a direct link between early 
calcium decrease and later degeneration. In vivo treatment of C. elegans overexpressing alpha-synuclein in 
dopaminergic neurons with cyclopiazonic acid protected against the alpha-synuclein dependent neurons loss. 

Conclusion 

Our experiments 1) support the hypothesis that the early reduction in cellular calcium is decisive for driving the 
degenerative process in synucleinopathies that ultimately leads to increased cellular calcium and 
neurodegeneration and 2) identifies SERCA and down-stream process of reduced calcium as novel targets in 
synucleinopathies. 
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DOPAMINERGIC DYSFUNCTION AND NEURONAL DEATH IN A NEW A-SYNUCLEIN TRANSGENIC MODEL 
IS RESCUED BY ANLE138B BY AFFECTING A-SYNUCLEIN AGGREGATES DENSITY 
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OBJECTIVES: Parkinson’s Disease (PD) is characterized by the presence of alpha-synuclein aggregates 
associated with disease development. In a new transgenic mouse (MI2) expressing human truncated 1-120 
alpha-synuclein under the TH promoter we have investigated the presence of dopamine dysfunction, 
dopaminergic cell death, behavioural abnormalities and monitored alpha-synuclein aggregation over time using 
immunohistochemistry, biochemistry and dSTORM. The effect of the oligomer modifier anle138b on the 
phenotype and on protein aggregation has also been investigated. 

RESULTS: The MI2 mice express low level of truncated alpha-synuclein that aggregates in dopaminergic cells 
overtime leading to a progressive reduction in striatal dopamine release from 6 months of age and 30% 
dopaminergic cell loss in the substantia nigra  at 12 months of age. A clear altered motor behavior is present in 
the mice only at 20 months of age when over 50% cell loss is present in the substantia nigra. Three months 
treatment with the oligomer modifier, anle138b started at 9 months of age restored striatal dopamine release and 
prevented dopaminergic cell death by reducing the density of synaptic alpha-synuclein aggregates as shown by 
dSTORM.  

CONCLUSIONS: The MI2 mouse model recapitulates the progressive dopaminergic phenotype observed in PD 
patients with early synaptic dysfunction followed by dopaminergic neuronal death that, after reaching a particular 
threshold is associated with an overt motor phenotype. Both biochemical and dSTORM studies show progressive 
synaptic alpha-synuclein aggregation that is altered by anle138b, that restores the dopaminergic deficit and 
rescues neurodegeneration. Targeting of alpha-synuclein synaptic aggregates is a promising therapeutic 
approach for PD. 

  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 435 

  

  

  

SYMPOSIUM 44 - NEURONAL DEGENERATIONS IN PD  

 
ADPD7-0177 
IMPAIRMENT OF PARK14-DEPENDENT CA2+ SIGNALING AS A NOVEL DETERMINANT OF HUMAN 
PARKINSON'S DISEASE 
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Recently we described a previously unknown sequence of 
pathological events triggered by idiopathic or genetic dysfunction 
of the PARK14-dependent store-operated Ca2+ signaling (see 
scheme on the right), which leads to autophagic dysfunction and 
results in the loss of dopaminergic (DA) neurons and age-
dependent PD-like motor dysfunction in a novel PLA2g6ex2KO 
mouse model (Zhou et al, Nature Communications, 2016). 
Importantly, we discovered that patients with idiopathic PD have 
significant impairment of the PARK14-dependent Ca2+ signaling 
and autophagic dysfunction, which can be restored by expression 
of fully functional PLA2g6(L) protein encoded by PARK14. Here 
we will present the results of our most recent studies focused on 
the relationship of this newly discovered idPD-associated 
mechanism with some other well established factors and 
hallmarks of human PD. Special attention will be paid to the 
previously unknown pathogenic crosstalk between PARK14/Ca2+ 
signaling and α-synuclein aggregation, and our new mouse 
model that carry human α-synuclein and inducible defect in 
PLA2g6-dependent Ca2+ signaling function. The results of our 
studies strongly suggest that idiopathic or genetic impairment of 
PARK14/PLA2g6-dependent refilling of ER Ca2+ stores can 
increase vulnerability of DA neurons, and may play a critical role 
in their age-dependent demise leading to Parkinson’s disease. 

 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 437 

  

  

  

SYMPOSIUM 44 - NEURONAL DEGENERATIONS IN PD  

 
ADPD7-0112 
HSP22/BRG3 MEDIATES THE DIFFERENTIAL DEGENERATION OF MIDBRAIN DOPAMINERGIC NEURONS 
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Parkinson’s disease (PD) is characterized by the selective degeneration of dopaminergic (DA) neurons in the 
substantia nigra (SN). DA neurons in the adjacent ventral tegmental area (VTA) remain relatively intact. The 
mechanisms underlying this differential vulnerability of midbrain DA neurons are poorly understood. Here, we 
show that heat shock protein 22 (Hsp22) promote this process through BCL2-associated athanogene 3 (Bag3), 
which is known to promote autophagy. We demonstrate that expression levels of Hsp22 was significantly higher 
in the SN compared with the VTA. Overexpression of Hsp22 or Bag3 enhances the vulnerability of nigral DA 
neurons to parkinsonism-inducing toxins-induced neurotoxicity both in vitro and in vivo. Genetic inactivation of 
Hsp22 significantly attenuates neurotoxin-induced DA neuronal cell death. Gain- or loss-of-function studies show 
that Bag3 is critical for Hsp22-mediated modulation of differential response of midbrain DA neurons to 
neurotoxins. This selectivity is determined by difference in Hsp22/Bag3-mediated autophagy activation between 
SN and VTA DA neurons. Our study indicates that Hsp22/Bag3 complex plays a previously unexpected function 
in promoting degeneration of nigral DA neurons in PD. 
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SYNAPTIC FUNCTION AND INTEGRITY IS LINKED TO COGNITION IN PARKINSON'S DISEASE 
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Aims 

Cognitive impairment is an important feature of Parkinson’s disease (PD), but the underlying mechanisms are 
insufficiently understood. Cortical metabolism is closely associated with cognition and probably linked to synaptic 
function, implicating synaptic dysfunction as a mechanism for cognitive impairment. Though amyloid plaques are 
seen mostly in late PD, amyloid-β release to interstitial fluid may be related to synaptic activity. In PD, CSF 
concentrations of amyloid-β 1-42 and other amyloid-β species correlate with neuropsychological performance and 
CSF α-synuclein concentrations. If synapse dysfunction were a common link, we expect correlations between 
cortical hypometabolism, CSF amyloid-β, and the synapse related markers CSF neurogranin and CSF α-
synuclein. 

Method 

30 non-demented patients with mild-to-moderate PD and 26 healthy controls underwent a neuropsychological test 
battery, clinical assessment including unified Parkinson disease rating scale, lumbar puncture, MRI and 

18
F-

fludeoxyglucose-PET. 

Results 

In patients with PD (but not in healthy controls) we found highly significant correlations between cortical 
metabolism and amyloid-β 1-42 and amyloid-β 1-38. There were also highly significant clusters of correlations 
between glucose metabolism and both CSF α-synuclein and CSF neurogranin. The clusters were further 
correlated to cognitive parameters. CSF neurogranin levels were lower in PD compared to healthy controls, and 
correlated positively with amyloid-β levels. There were strong positive correlations between neurogranin and α-
synuclein, and positive correlations between CSF neurogranin and PD motor stage. 

Conclusion 

The findings suggest that amyloid-β dysmetabolism (in the absence of plaques) may affect or reflect cortical 
metabolism and cognition, and that early synaptic dysfunction is central in the evolution of cognitive impairment in 
PD. 
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DOPAMINE SYNTHESIS BY STRIATAL NON-DOPAMINERGIC NEURONS: HITHERTO UNKNOWN 
MECHANISM OF NEUROPLASTICITY AT PARKINSONISM 
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Aims 

Besides dopaminergic neurons, brain contains neurons possessing one of the enzymes of dopamine (DA) 
synthesis, tyrosine hydroxylase (TH) or aromatic L-amino acid decarboxylase (AADC). Data on the existence of 
monoenzymatic neurons in the striatum are controversial, and nothing is known about their functional 
significance. Therefore the objective of this study was to test our hypothesis that striatal monoenzymatic TH-
neurons produce DA in cooperation with AADC-neurons. 

Method 

Tracing of axonal flow, real time qPCR and double immunolabeling for TH, AADC and MAP2 were used for 
detection of monoenzymatic neurons in striatum of mice with normal and degraded (MPTP-treatment) 
dopaminergic system. In order to prove the existence of cooperative DA synthesis we used the ex vivo model of 
its inhibition by blocking L-DOPA transport from monoenzymatic TH- to neurons AADC-neurons using L-leucine, 
the membrane transporter inhibitor for L-DOPA. 

Results 

We proved that striatum of mice with normal and degraded dopaminergic system comprises the monoenzymatic 
TH- and AADC-neurons, which synthesize DA in cooperation but only in MPTP-treated mice. Proportion of 
cooperative synthesis in total DA production increases as degradation of dopaminergic system proceeds that is 
confirmed by an increase of TH gene expression and the number of TH-immunoreactive structures in the 
striatum. These data show that cooperative synthesis of DA in the striatum is an up-regulated compensatory 
reaction, which is among principal mechanisms of neuroplasticity in parkinsonism. 

Conclusion 

It was first discovered that striatal DA is synthesized not only in dopaminergic neurons, but also by 

monoenzymatic neurons that is a compensatory reaction under DA deficiency.  
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THE LANDSCAPE OF BRAIN IRON DYSREGULATION IN EARLY PARKINSON’S DISEASE 
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Aims 

Although iron-mediated oxidative stress has been proposed as a potential pathomechanism in Parkinson’s 
disease (PD), the global distribution of iron accumulation in PD has not yet been elucidated. This study used a 
new MRI approach, quantitative susceptibility mapping (QSM), to map for the first time the whole-brain pattern of 
magnetostatic perturbations—as a surrogate for iron imbalance—in mild PD. 

Method 

N=25 clinically-definite idiopathic PD patients (age=64±9 y.o., disease duration=6±4 years, UPDRS-III=16±8, 
52/12% akinetic-rigid/tremor dominant, MMSE=27±3) and N=50 tightly-matched controls (age=64±9 y.o.) were 
recruited. Susceptibility-weighted MRI signals were acquired with a Siemens Verio 3T scanner, and were 
reconstructed, post-processed and analysed using state-of-the-art quantitative methods (Acosta-Cabronero et al. 
J Neurosci 2016; 36:364). 

Results 

The most remarkable basal ganglia effect was an apparent QSM increase—consistent with iron deposition—in 
the dorsal substantia nigra. Increased QSM, additionally, was detected in rostral pontine areas and in a cortical 
pattern tightly concordant with known PD distributions of α-synuclein pathology. In contrast, the normally iron-rich 
cerebellar dentate nucleus returned a susceptibility reduction suggesting decreased iron content. 

Conclusion 

These results are in agreement with previous post-mortem studies in which iron levels were evaluated in specific 
regions of interest; however, extensive neocortical and cerebellar changes constitute a far more complex 
distribution of iron dysregulation than was originally anticipated for early clinical stages of PD, which reinforces 
the notion that iron-level change measured with QSM is a proxy-marker of pathological activity, and seemly an 
upstream event in this context preceding higher-order impairment in later disease stages. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 441 

  

  

  

SYMPOSIUM 45 - PINK1, LRRK AND PARKIN 

 
ADPD7-0046 
UNCOVERING THE SIGNALING TRANSDUCTION PATHWAYS FOR PARKINSON’S GENE LRRK2 IN 
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Genetic mutations of LRRK2 (PARK8) are associated with the most common inherited forms and some sporadic 
cases of Parkinson disease (PD). LRRK2 encodes a complex protein with multiple functional domains including 
serine/threonine kinase and GTPase motifs. Current evidence supports the hypothesis that pathogenic mutations 
of LRRK2 cause aberrant elevation of kinase activity of LRRK2 however with poor knowledge of LRRK2 
downstream signaling and cellular pathways, hindering the understanding of pathogenic mechanism of PD. We 
have investigated LRRK2 mediated pathways in brains through an integrated approach including quantitative 
proteome and phospho-proteome of various LRRK2 genetic models, biochemical and cellular function validations 
of potential substrates.  Our study identifies novel LRRK2 kinase substrates, suggesting that LRRK2 regulates 
multiple cellular pathways such as vesicular traffic, mitochondria, and autophagy-lysosome pathways. Our data 
may also suggest the cell type-dependent regulation of specific pathways by LRRK2 activity. Our study thus 
provides insight into biological function and pathophysiological pathways of LRRK2, and is expected to facilitate 
therapeutic development for LRRK2 associated PD.  
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Aims 

LRRK2 mutations are the major cause of familial late-onset Parkinson’s disease (PD).  However, the interplay 
between LRRK2 and alpha-synuclein (aSyn) PD pathophysiology is still of debate and undergoing extensive 
research. To determine whether LRRK2 expression modifies aSyn pathology spreading, we lowered endogenous 
LRRK2 by antisense oligonucleotide (ASO) in mice injected with pre-formed aSyn fibrils (PFF), a model of PD. 

Method 

In short term study, wildtype mice were injected intracerebroventrically (ICV) with LRRK2 ASOs 14 days before 
intra-striatal inoculation of aSyn PFF, and were sacrificed at 56 days post ICV. In long term study, mice were also 
pretreated with ASO before PFF inoculation as short term study. However, mice received a 2

nd
 ICV dose at 90 

days, and were sacrificed at 180 days post 1
st
 ICV treatment. LRRK2 mRNA, protein, and phosphorylated aSyn 

pathology were assessed by RT-QPCR, western blots, and immunohistochemical methods, respectively. 

Results 

Preventive ASO-mediated suppression of endogenous LRRK2 reduced pathological spread of aSyn pathology in 
both short and long term studies. Furthermore, mice were protected against aSyn pathology-induced wirehang 
deficit in aSyn PFF inoculation mouse model.  

Conclusion 

LRRK2 may play an important role in aSyn pathology formation and progression.  Thus,  ASO targeting LRRK2 is 
of potential therapeutic use for PD and other synucleinopathies. 
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Aims 

Investigating the exact pattern of LRRK2 gene expression and splicing in correlation with genetic risk (SNPs) in 

human brain tissues from 10 different regions and different cell types. This information will be critical for 
deciphering how LRRK2 dysfunction will play a role in pathological mechanism of PD. 

Method 

RNA from control brain regions of the human brain were sampled, namely occipital cortex, substantia nigra, 
medulla and cerebellum. Human exon microarrays and RNA sequencing platforms were applied. In addition, 
different molecular biology techniques like RT-PCR and Quanti-gene were used to verify the results. 

Results 

Significant regional differences in LRRK2 expression at mRNA and protein level were shown. 
Immunohistochemistry showed specific localization of LRRK2 protein expression in astrocytes as well as 
neurons. A number of splicing events in the c-terminal region of LRRK2, in the substantia nigra and occipital 
cortex were identified. The results suggested that the predominant form of LRRK2 is expressed is full length, with 
a lower copy number in shorter isoforms. In addition, eQTLs of LRRK2 in human brain were reported. 

Conclusion 

Splicing events in the ROC/COR domains of LRRK2 suggest that there are important consequences for the 
enzymatic function of the LRRK2 complex. The implications of this are highly relevant to attempts to understand 
the biology of LRRK2 and with efforts to target LRRK2 in Parkinson’s disease. This study is a valuable resource 
for the scientific research community to be used in the study of the underlying biological mechanism to provide 
new insights into PD and other complex neurodegenerative diseases treatments. 
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Aims 

Aim: Analysis of the influence of leucine-rich repeat kinase 2 (LRRK2) on Wnt and Ca
2+

 signalling changes in 
Parkinson’s disease (PD).  

Background: Wnt and Ca
2+

 signalling changes are some of the most reproducible reported observations in 
LRRK2 signalling activity to date. LRRK2 was shown to modulate Ca

2+
-dependent immune responses, autophagy 

and mitochondrial function. In addition, LRRK2 protective and pathogenic genetic PD variants affect canonical 
Wnt signalling in opposite directions showing a clear correlation between Wnt signalling activity and 
neurodegenerative disease susceptibility.  

Method 

Functional signalling assays in LRRK2 knockout and G2019S knock-in models using delivery of lentiviral 
biosensors containing a luciferase reporter. We transduced mice with biosensors to record Wnt and Ca

2+
 cell 

signalling changes in the brains of live animals from one week to six months of age using IVIS imaging. This 
allows quantification of cell signalling activity in the brain over the lifetime of an animal. 

Results 

We present the analysis of Wnt and Ca
2+

 signalling activity in live mice. Wild type mice were compared to LRRK2 
knockout mice and mice harbouring the most prevalent familial LRRK2 G2019S mutation. Our data collectively 
support the idea of LRRK2 as a modulator of Wnt and Ca

2+
 signalling.  

  

Conclusion 

Decrease in Wnt signalling activity has previously been linked to neurodegeneration and provides a plausible 
mechanism in the pathogenesis of Parkinson’s disease. Increasing our understanding of the role of LRRK2 in Wnt 
and Ca

2+
 signalling pathways might contribute to the generation of novel PD treatments targeting early events in 

the disease pathogenesis.  
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BIOMARKERS IN LRRK2 MUTATION CARRIERS COHORT. 
O. El-Agnaf

1
, N. Majbour

1
, J. Aasly

2
 

1
Qatar Biomedical Research Institute-HBKU, Neurological Disorders Center, Doha, Qatar 

2
Norwegian University of Science and Technology NTNU Trondheim, Department of Neuroscience, Trondheim, 

Norway  
 
Aims 

Mutations in the leucine-rich repeat kinase 2 gene are the most common cause of autosomal dominant 
Parkinson's disease (PD). Here, we aimed to explore the potential role of alpha-synuclein (α-syn) species as 
diagnostic biomarkers in LRRK2 mutation carriers cohort.  

Method 

Using our recently published ELISA assays, we measured the levels of different species of α-syn namely total (t-
α-syn), oligomeric (o-α-syn) and phosphorylated at serine 129 (p-S129-α-syn) in CSF from LRRK2-associated 
PD, sporadic PD, asymptomatic carriers, and healthy control subjects.  

Results 

Combining the measurements of different CSF α-syn species, we found a clear differential CSF pattern between 
different diagnostic groups.  

Conclusion 

Our study highlighted the potential use of combined measurements of α-syn species as biomarkers for PD.   
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ADPD7-0873 
PHARMACOLOGICAL LRRK2 KINASE INHIBITION INDUCES LRRK2 PROTEIN DESTABILIZATION AND 
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Aims 

Leucine-rich repeat kinase 2 (LRRK2) kinase activity is increased in several pathogenic mutations, including the 
most common mutation, G2019S, and plays a role in Parkinson’s disease (PD) pathobiology. LRRK2 kinase 
inhibitors are currently one of the most prevailing disease-modifying therapeutic PD strategies and although 
several lines of evidence support beneficial effects, many questions need to be answered before clinical 
applications can be envisaged. We aimed to gain insight in the LRRK2 kinase inhibitor-induced reduction in 
LRRK2 protein levels.  

Method 

We used six different LRRK2 kinase inhibitors administered to mice, primary cultures and cell lines and monitored 
LRRK2 (phosphorylation) levels via immunoblotting at different time points. 

Results 

LRRK2 kinase inhibition induces LRRK2 dephosphorylation and can reduce LRRK2 protein levels of 
overexpressed wild-type and G2019S, but not A2016T or K1906M, LRRK2 as well as endogenous LRRK2 in 
mouse brain and primary astrocytes. This effect could be reversed by proteasomal inhibition, but not by lysosomal 
inhibition, while mRNA levels remained unaffected. Using LRRK2 S910A and S935A phosphorylation mutants, 
we show that dephosphorylation of these sites is not required for LRRK2 degradation. Interestingly, a truncated 
form of LRRK2, detected in mouse kidney, is dephosphorylated upon LRRK2 kinase inhibition, but not 
destabilized.  

Conclusion 

We show that LRRK2 kinase inhibitor-induced LRRK2 destabilization is mediated by proteasomal degradation. 
This effect appears to be cell type specific and is not (only) dependent on dephosphorylation at LRRK2 S910 and 
S935. Increasing our insight in the molecular consequences of LRRK2 kinase inhibition will be crucial in the 
development of LRRK2-based PD therapies. 
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Aims 

The mechanisms by which allelic changes in LRRK2 modulate susceptibilities to Parkinson’s, Crohn's disease 
and leprosy remain unknown. We hypothesized that LRRK2 plays a role in the innate immune response of 
mammals. 

Method 

We tested this hypothesis by employing viral and bacterial infection paradigms using genotypically modified mice 
and primary macrophages without endogenous Lrrk2, carrying wild-type Lrrk2, or expressing mutant (knock-in) 
G2019S Lrrk2. 

Results 

We first inoculated newborn mice with a respiratory-enteric-orphan virus ('reovirus', serotype-3) applied to the 
nose pad. During the ensuing encephalitis, we detected more reovirus protein in Lrrk2-deficient mice than in 
heterozygous and wild-type animals. The odds ratio for death from encephalitis in Lrrk2-deficient mice was 3.45 
(p=0.002). In a bacterial sepsis model, we inoculated adult animals i.v. with Salmonella typhimurium; there, Lrrk2 
deficiency led to more colony forming units in solid organs of adult mice (p=0.05). In contrast, the Parkinson's-
linked Lrrk2 G2019S mutant lowered both S. typhimurium burden and reovirus titres in infected mice. 

Furthermore, we identified Lrrk2 dependency in STAT1 phosphorylation, a major signaling component in 
response to virulent infections, in cells and in tissues. 

Conclusion 

We identified a systemic, anti-microbial effect for Lrrk2. Lrrk2 deficiency worsened the outcome of a viral brain 
infection, while G2019S-Lrrk2 improved microbial control in vivo. We speculate that the risk association of LRRK2 
alleles with three human diseases may be partially explained through altered regulation of host immune 
responses after invasion by virulent microbes.  
Funding: CLINT (Canadian LRRK2 in Inflammation Team) Investigators received support through a CIHR Team 
Grant. 
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Aims 

An interplay between alpha-synuclein (a-syn) and leucine-rich repeat kinase 2 (LRRK2) proteins may be involved 
in the dysfunction and death of dopaminergic (DA) neurons in the substantia nigra pars compacta (SNc) of 
Parkinson’s patients. The most prevalent LRRK2 mutation is the G2019S substitution which induces neurotoxicity 
through a marked increase of its kinase activity. We aimed at studying whether LRRK2

G2019S
 could increase the 

neurotoxicity induced by a mutant form of a-syn.  

 

Method 

We used a co-infection approach with AAV2/6 vectors encoding the mutant A53T a-syn, the C-terminal domain of 
LRRK2 (dLRRK2) with either the G2019S mutation or the “dead kinase” double G2019S/D1994A mutations. 
AAVs were stereotaxically co-injected into the rat SNc and histological evaluation was performed at 6 and 15 
weeks post-infection.  

Results 

Confocal analyses showed that 70% of SNc neurons co-expressed dLRRK2
 
and a-syn

A53T
. Unbiased 

stereological count showed that the loss of DA neurons produced by dLRRK2
G2019S

/a-syn
A53T

 co-expression was 
significantly greater than that produced by co-expression of a-syn

A53T
/GFP.  Rats that co-expressed 

dLRRK2
G2019S

/a-syn
A53T

 exhibited less phospho-a-syn
S129

-positive
 
aggregates, consistent with increased neuronal 

death. We next tested whether dLRRK2 increased a-syn toxicity through its kinase activity. To this purpose, loss 
of DA neurons induced by dLRRK2

G2019S
/a-syn

A53T
 was compared to that induced by dLRRK2

dead kinase
/a-syn

A53T
. 

Results showed that dLRRK2
dead kinase

 did not increase a-syn neurotoxicity. 

Conclusion 

Results suggest that, in SNc neurons, LRRK2
G2019S

 increases the toxicity of a-syn in a kinase-dependent manner. 
Our new “double hit” model may be of interest to test novel neuroprotective strategies targeting LRRK2 in vivo. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 449 

  

  

  

SYMPOSIUM 46 - GENETICS, TRANSCRIPTOMICS AND EPIDEMIOLOGY 

 
ADPD7-0051 
INTER-RELATED RNA AND LIPID PROCESSING CHANGES IN COGNITIVELY DECLINED ALZHEIMER’S 
BRAINS  
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Objectives: Alzheimer`s disease (AD) notably involves RNA and lipid processing impairments, and RNA 

processing is functionally linked to 3’-polyadenylation events. However, it remained unknown if the AD changes in 
RNA and lipid processing and in alternative 3’-polyadenylation associate with AD’s impaired cognition and/or 
neuropathology hallmarks.  

Methods: We combined RNA-sequencing interrogation and mass-spectrometry-derived lipidomic profiling for 

studying the distinct associations between lipid processing, cognition, and AD pathology, and for comparing 
brains from donors with and without cognitive decline. 

Results: Here, we report neuronal-characteristic and pathway-enriched facilitation of lipid processing, ATP 

synthesis and mitochondrial transcripts in temporal lobe tissue samples of cognitively intact patients with AD 
neuropathology from two unrelated 36+24 AD cohorts.  In comparison, tissues from cognitively declined patients 
with AD pathology presented increases in other lipid processing-related genes, and in several drug-targeted 
genes of other brain, vascular and autoimmune disorders. Additionally, cognitively intact patients with AD 
pathology showed increases in alternative splicing genes including the neuronal-enriched NOVA1 and hnRNPA1. 
Other alternative splicing-related transcripts (e.g. hnRNPH2, TARDBP, CLP1 and EWSR1) revealed pathology-
related increases, and multiple 3’-selective cDNA amplifications identified limited 3’-polyadenylation changes in 
scope and length, yet enabled superior clustering of AD brains versus controls compared to total mRNA 
expression values.  

Conclusions: Our findings demonstrate distinct cognition-associated changes in AD’s lipid processing, 

alternative splicing and 3’-polyadenylation, calling for personalized approaches for pursuing the underlying 
psychological and therapeutics implications. 
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Aims 

Early-Onset Alzheimer Disease (EOAD, onset before 65 years) is caused by PSEN1, PSEN2, or APP mutations 
in families with autosomal dominant inheritance (AD-EOAD). We aimed at assessing the role of de novo 
mutations (DNM) in sporadic EOAD 

Method 

We recruited 14 affected EOAD patient–unaffected parents trios and performed pangenomic analyses: CGH-
array and whole-exome sequencing (WES). We then systematically screened AD-EOAD causative genes in 129 
sporadic cases with a very early onset (VEOAD, before 51 years). 

Results 

Among the 14 trios, we identified the first de novo APP duplication and an intronic deletion in a conserved region 
in BACE2, a gene involved in APP processing. We then performed WES in the 12 remaining trios and identified 
one PSEN1 DNM and two DNM closely linked to AD pathophysiology. First, a VPS35 mutation diminished VPS35 
binding to partners of the retromer, which is predicted to result in decreased recycling of APP and increased 
Abeta production. This mutation has distinct functional consequences as compared to the Parkinson’s disease 
causative VPS35 mutation. Second, a mutation in MARK4, encoding a Tau kinase activated by Abeta oligomers, 
resulted in increased Tau phosphorylation. 
Of the 129 VEOAD cases screened, 17 (13%) carried a causative mutation. Parental DNA was available for 10 
mutation carriers. The mutation had occurred de novo for all 10.  

Conclusion 

This is the first report of such a high proportion of APP and PSENs mutations in sporadic EOAD. Assessing the 
de novo paradigm using WES enables identifying genes previously unreported in EOAD genetics. 
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Aims 

The ATP-Binding Cassette, Sub-Family A, Member 7 gene (ABCA7) was previously pinpointed as a risk factor for 

late-onset Alzheimer’s disease (LOAD), although its role in disease is poorly understood. Here, we studied coding 
ABCA7 mutations in early-onset Alzheimer’s disease (EOAD), and proceeded with “3

rd
 generation” transcript 

analysis. 

Method 

The ABCA7 coding sequence was characterized with Illumina® sequencing in 928 European EOAD patients and 

980 matched control individuals, ascertained through the European early-onset consortium. Predicted LOF 
mutations were further analyzed on transcript level through targeted long-read Oxford Nanopore MinION® cDNA 
sequencing and validated with RNA sequencing. 

Results 

We observed a fivefold enrichment (p=0.0004) of premature termination codon (PTC) mutations in EOAD patients 
and report ten novel patient specific mutations. Patients with a PTC mutation had an increased familial load and 
possible co-segregation with disease in a family was present. Transcript analysis revealed that PTC containing 
transcripts were ubiquitously observed, implying nonsense mediated mRNA escape, and we identified recovery of 
transcript reading frames through alternative splicing. 

Conclusion 

ABCA7 PTC mutations play a substantial role in EOAD, and genetic screening of ABCA7 should be considered in 

genetically unexplained EOAD patients. With the use of long-read sequencing, we identified several unexpected 
transcript modifying events, which may influence ABCA7 dosage. This observation has important implications, 
both for genetic risk prediction and for therapy development. 
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Aims 

We identify genes driving Alzheimer’s Disease (AD) progression via integration of RNAseq coexpression 
networks across multiple cohorts of patients with known causal AD genetic loci from the International Consortium 
of Alzheimer’s Project (IGAP). 

Method 

We analyzed data from two retrospective cohorts (the Mayo RNAseq study and the Mount Sinai Brain Bank 
RNAseq study) and one prospective cohort (the Religious Order Study and Memory and Aging Project – 
ROSMAP).  Brain regions include dorsolateral prefrontal cortex (ROSMAP), temporal cortex and cerebellum 
(Mayo), and frontal pole, superior temporal gyrus, and parahippocampal gyrus, and inferior temporal gyrus 
(Mount Sinai).  In total, 1720 samples derived from 1103 patients were analyzed.  We deploy a novel 
methodology to infer the networks of genes based on an ensemble approach applying >10 popular network 
inference algorithms.  We prioritize genes within each study’s ensemble network based on each gene’s network 
distance to known genetic drivers of Alzheimer’s disease from the IGAP study. 

Results 

We demonstrate highly ranked genes from the integration of networks and genetic evidence across studies are 
enriched for known Parkinson’s Disease, AD, and Huntington’s signatures.  Furthermore, we find evidence that 
transcriptomic networks mediate the effect of genetic loci via mitochondrial function.  Previous evidence suggests 
a role of mitochondrial dysfunction in early stage AD pathophysiology. 

Conclusion 

Transcriptional network inference holds great promise for elucidating molecular pathways that cause or modulate 
Alzheimer’s disease, specifically when integrated with known genetic drivers of disease, and our method prioritize 
specific genes for further functional follow-up. 
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Aims 

Copy-number variants (CNVs), such as duplications of the APP locus or deletions of the exon 9 of PSEN1, are 

known causes of Early-Onset Alzheimer Disease (EOAD). To further decipher the role of CNVs in EOAD, we 
conducted a case-control study using whole-exome sequencing (WES) data from 522 EOAD cases and 584 
controls of French origin. 

Method 

WES data were screened for rare (<1% frequency) CNVs using the CANOES software. Rearrangements were 
further validated by QMPSF assay. 

Results 

The most recurrent rearrangement was a 17q21.31 microduplication, overlapping the CRHR1, MAPT, STH and 
KANSL1 genes, which was found in 4 cases including one de novo rearrangement, and was absent in controls. 
The increased MAPT gene dosage led to a 1.64 to 1.87-fold expression of the MAPT mRNA. Clinical signs, 
neuroimaging and CSF biomarker profiles were consistent with an AD diagnosis in all MAPT duplication carriers. 
However, amyloid PET imaging, which was performed in three patients, was negative. Analysis of an additional 
case with neuropathological examination confirmed that the MAPT duplication causes a complex tauopathy 
including prominent neurofibrillary tangle pathology in the medial temporal lobe without Abeta deposits. 

Conclusion 

17q21.31 duplication, present in 0.01% of the general population and highly recurrent in our series, is the genetic 
basis of a novel clinico-neuropathological entity marked by prominent tauopathy without amyloid deposits, leading 
to early-onset dementia with an AD clinical phenotype. This entity could account for a proportion of probable AD 
cases with negative amyloid PET imaging recently identified in large clinical series. 
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Aims 

AD neuropathologic patterns of neurofibrillary tangles are used to classify AD variants, which we termed 
hippocampal sparing (HpSp), typical, and limbic (Murray, Lancet Neurology, 2011).  Interestingly, we found 
differences related to APOE genotype and MAPT haplotype supporting the role of genetics in the intra-disease 
divergence of AD.  We sought to 1) utilize RNA-sequencing to uncover gene expression changes associated with 
hippocampal tau pathology in AD variants; and 2) model the relationship with pathology to postulate timing of 
gene expression changes. 

Method 

We identified n=40 autopsy-confirmed AD variants and n=15 normal controls.  RNA was extracted from frozen 
hippocampus and analyzed using RNA-sequencing to measure gene expression. Immunohistochemical staining 
of AD-related pathology (tau, amyloid-β, neuronal and synaptic loss) and markers of inflammation (astrogliosis 
and microgliosis) was quantified using digital pathology. 

Results 

The top two networks found to differ between HpSp and limbic AD were enriched by inflammation and innate-
immune response genes.  IFITM2 and IRAK1 genes from these networks were found increasingly upregulated 
from normal<HpSp<typical<limbic.  IFITM2 expression significantly associated with tau pathology, amyloid-β, 
astrogliosis, and microgliosis.  Linear regression modeling found that microgliosis predicted IFITM2 expression 
and synaptic loss approached significance.  IRAK1 expression associated with tau pathology, microgliosis, and 
synaptic loss.  Linear regression found that synaptic loss was the main predictor. 

Conclusion 

Network analysis of RNA-seq data from the hippocampus of normal and AD variants identified genes enriched in 
inflammatory and immune responses.  Our data suggests that inflammatory gene IFITM2 upregulation is related 
to increased microgliosis, while immune response gene IRAK1 upregulation is driven by synaptic loss. 
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Aims 

More recently, metabolic syndrome has been considered as a risk factor for Alzheimer's disease (AD).  Many 
proteins associated with different biochemical pathways are considered to be associated with the sporadic form of 
AD.  A large proportion of these proteins are either playing a crucial role in cell metabolism or proteins involved in 
signal transduction processes that are essential for cellular functioning. This study aims to understand their 
underlying involvement in the disease pathogenesis. 

Method 

Plasma samples from Australian Imaging Biomarkers lifestyle (AIBL) study of aging cohort were analysed for this 
study using isobaric tag for relative and absolute quantitation (iTRAQ) and custom-designed plasma biomarker 
assays on Mesoscale Discovery (MSD) platform. 

Results 

More than 200 proteins from the resultant distinct peptides were identified and relatively quantified. The differently 
expressed proteins (either up-regulated or down-regulated) as a result of the disease progression were 
associated with inflammatory, oxidative and immune responses as well as endocrine, apoptotic and lipoprotein 
pathways. Verification of the candidate proteins on MSD platform was then carried out both cross- sectionally and 
longitudinally.  

Conclusion 

The findings from this study highlight the involvement of these proteins that exhibit functions in the immune and 
nervous system in the disease pathogenesis. The identification and validation of a diverse set of proteins 
reiterates the fact that AD is a disease of complex aetiology.  These changes also suggest that metabolic 
changes in the periphery might reflect those in the AD affected brain and warrant further investigation for the 
development of intervention strategies that address metabolic dysfunction in general. 
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Aims 

Alzheimer’s disease (AD) and Parkinson’s disease (PD) have distinct primary sources of underlying 
neuropathology and nearly half of patients have alpha-synuclein (a-syn) or amyloid-beta (Aβ) co-pathology, 
respectively.  We used imaging-genetics with pathological validation in an effort to identify single nucleotide 
polymorphisms (SNPs) contributing to regional and pathological heterogeneity in the AD/PD spectrum. 

Method 

We evaluated MRIs in a combined cohort of early PD patients (N=246) from the Parkinson’s Progression Marker 
Initiative (PPMI) and prodromal AD patients (N=168) from the Alzheimer’s Disease Neuroimaging Initiative 
(ADNI).  Patients were genotyped for 19 SNPs previously associated with PD-risk.   Sparse canonical correlation 
analysis (SCCAN) was used to identify multivariate associations between data-driven MRI regions of interest 
(ROIs) and SNPs.  To validate ROI-SNP associations we genotyped autopsy-confirmed AD (N=224) and PD 
(N=144) patients and performed semi-quantitative ratings of Aβ and a-syn pathologic burden in ROIs identified by 
SCCAN. 

Results 

SCCAN identified an association between 3 ROIs (right temporal-caudate, right dorsal prefrontal, and left dorsal 
prefrontal) and 4 SNPs including rs10797576 (SIPA1L2), rs14235 (BCKDK), rs329648 (MIR4697HG), and 
rs34311866 (TMEM175).  In the autopsy series rs10797576 and rs14235 were associated with increased a-syn 
burden in the temporal-caudate and right frontal ROIs for AD, but not PD. 

Conclusion 

SNPs associated with PD-risk, rs10797576 and rs14235, are also associated with in vivo regional GM atrophy 
and converging ex vivo a-syn pathological burden in the temporal and frontal cortices and caudate for AD.  Thus, 
SNPs may help elucidate the mechanisms underlying regional and secondary pathological heterogeneity in the 
AD/PD spectrum. 
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Aims 

A central role of microglia in neurodegenerative disease is now strongly supported by the identification of disease 
associated sequence variants in the triggering receptor expressed on myeloid cells 2 (TREM2).  We investigated 
the cellular metabolism of TREM2 and used this knowledge to discover disease-causing mechanisms. 

Method 

Common methods were used. 

Results 

TREM2 is shuttled to the plasma membrane where it exerts its biological functions. On the cell surface TREM2 is 
shed by ADAMs.  Mutations within the Ig-like domain such as T66M and Y38C result in misfolding of TREM2 and 
the retention of the immature protein.  As a consequence reduced cell surface TREM2 is observed and shedding 
is dramatically reduced.  Consistent with that, a patient with a homozygous TREM2 T66M mutation had no 
detectable sTREM2 in the CSF.  We identified the ADAM cleavage site after H157 and found that shedding 
occurs at exactly the same position where an AD-associated TREM2 variant was found (H157Y).  Opposite to the 
other characterized mutations the H157Y variant leads to enhanced shedding of TREM2.  However, elevated 
ectodomain shedding reduces cell-surface TREM2 and lowers TREM2 dependent phagocytic activity.  Using CSF 
samples from the DIAN cohort we observed that CSF sTREM2 levels were increased in mutation carriers five 
years before disease onset. These changes occurred after alterations in biomarkers for brain amyloidosis and 
neuronal injury.  

Conclusion 

TREM2 mutations cause a loss of function. 

Microglial activation occurs several years before expected symptom onset, but follows amyloidosis and neuronal 
injury. 
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A rare R47H mutation in the triggering receptor expressed in myeloid cells 2 (TREM2) is associated with 
Alzheimer’s disease (AD), but how it does so remains unclear. In APP transgenic mice lacking TREM2, there is a 
remarkably consistent effect on microglia/macrophages, which fail to activate around amyloid plaques. We show 
here that Aβ oligomers, but not Aβ monomers, bind to TREM2 with nanomolar affinity, and induce Aβ-dose-
dependent DAP12 phosphorylation and shedding of TREM2 ectodomain. The R47H variant disrupts several 
aspects of TREM2-dependent responses to Aβ. First, R47H TREM2 binds Aβ less well, and Aβ-binding fails to 
induce DAP12 phosphorylation or TREM2 endoproteolysis. R47H dramatically reduces priming of TREM2-
dependent phagocytosis of neuronal debris. These R47H-dependent changes in TREM2 signalling contribute to 
increased risk for AD by downregulating protective responses mediated by microglia following exposure to Abeta 
oligomers. 
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Aims 

Identify mechanisms of microglia phenotype regulation in neurodegeneration to specifically target and restore 
homeostatic microglia to treat Alzheimer's disease 

Method 

Specific isolation and identification transcriptome and proteomics profiles in FCRLS+ resident microglia from 
neurodegenerative mouse models (SOD1, EAE and APP-PS1) and in human Alzheimer’s disease. Genetic 
targeting of TREM2 and APOE in neurodegenerative microglia phenotype to restore the homeostatic signature 
and functions.  

Results 

Microglia lose their homeostatic function during the course of neurodegenerative processes. We identified a 
microglial APOE-dependent molecular signature in neurodegenerative conditions in mouse models  and in human 
Alzheimer’s disease. A switch from a (M0)-homeostatic to (MGnD)-neurodegenerative phenotype occurs following 

phagocytosis of apoptotic neurons by microglia in a TREM2-APOE dependent manner. The human APOE 4 risk 
allele suppresses Mertk. We found both Mertk and Egr1 to be negative regulators of the APOE pathway. Genetic 
targeting of Apoe and Trem2 restores the TGFβ-dependent M0-homeostatic signature associated with Aβ-plaque 
reduction in APP-PS1 mice. 

Conclusion 

We identified a microglial phenotype common to neurodegenerative diseases (MGnD). Furthermore, we identified 
a novel role of APOE that regulates this disease-associated microglial phenotype triggered by TREM2-mediated 
phagocytosis of apoptotic neurons. The TREM2-APOE pathway recognizes phosphatidylserine exposed on 
apoptotic neurons via TREM2 at the cell surface of microglia followed by the induction of APOE leading to a 
phenotype switch from M0-homeostatic to MGnD-neurodegenerative microglia. These MGnD microglia are 
impaired to remove Ab-plaques. Taken together, we show that TREM2-APOE pathway regulates microglia in 
neurodegenerative diseases and serves as a novel target to restore homeostatic microglia. 
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Aims 

Alzheimer’s disease (AD) neuroinflammation biomarkers may complement existing biomarkers and be useful for 
monitoring future therapies. Variants of triggering receptor expressed on myeloid cells 2 (TREM2) have been 

linked to late-onset AD. TREM2 is a microglial receptor involved in innate immunity mediating phagocytosis and 
anti-inflammatory reactions, but its function in brain health is limited.  A cleaved fragment of TREM2, soluble 
TREM2 (sTREM2), is present in the cerebrospinal fluid (CSF). We investigated sTREM2 as a potential AD 
biomarker and how it relates to the established AD core biomarkers and aging. 

Method 

CSF sTREM2 levels were assayed using a novel TREM2 ELISA with high sensitivity and low variability in two 
independent cohorts.  

Results 

CSF sTREM2 did not discriminate between controls and patients with AD or mild cognitive impairment. However 
among cognitively healthy controls (n=50) CSF sTREM2 correlated positively with T-tau and P-tau (Spearman 
Rho 0.57/0.63; p<0.001) and amyloid-β1-42 (Aβ42) (Spearman Rho 0.35; p=0.01).  The sTREM2/Aβ42 
correlation was stronger (Spearman Rho=0.44; p=0.002) when applying a higher CSF Aβ42 cut-off (700pg/ml) to 
ensure absence of amyloid deposits in this cohort (n=46) . Age, the main AD risk factor also positively correlated 
with sTREM2 (Spearman Rho=0.50; p<0.001; n=75) among all controls.  We currently explore sTREM2 in cohorts 
with other clinical measures and the basic TREM2-biology in slice models. 

Conclusion 

Our findings indicate that CSF sTREM2 may be an AD preclinical marker as it  correlates with aging, and in CSF 
the neurodegenerative markers T-tau/P-tau and the amyloid biomarker Aβ42 in healthy controls negative for 
these AD CSF core biomarkers.  
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Aims 

Neuroinflammation and activation of innate immunity are early events in neurodegenerative diseases including 
Down’s syndrome (DS) and Alzheimer’s disease (AD).  Recently, a rare mutation in TREM2 gene has been 
associated with a substantial increase in the risk of developing late onset AD. 

Method 

TREM2 genotype and protein expression was investigated in serum, blood smears and brain sections of 
individuals with AD, DS and age-matched controls. A human myeloid cell line was analyzed to investigate role of 
TREM2 in phagocytosis and gene silencing.  

Results 

Western blotting revealed that protein levels decline with age and disease progression in both DS and AD. In 
normal brains Trem2 was detected in the neurogenic niche (such as the dentate gyrus) and in the pyramidal 
neurons in the cortex. Trem2 protein was highly expressed in peripheral and choroid plexus macrophages, in 
bone marrow myeloid precursor cells, mesenchymal stem cells (MSC) and participate in erytrophagocytosis. The 
R47H mutation in two DS patients caused abnormal erythromegakaryocytes and impaired TREM2 trafficking to 
the erythroid plasma membrane. 

Conclusion 

Our findings suggest that TREM2 not only plays a critical role in the inflammation but is additionally involved in 
neuronal cell survival and neurogenesis.  Analysis of blood smear showed that soluble TREM2 protein was 
carried by platelets and erythrocytes through blood and entered into the brain parenchyma through macrophages. 
During the later stages of life, a lack of TREM2 protein may accelerate ageing processes, neuronal cell death and 
reduce microglial activity, ultimately leading to neuroinflammation. TREM2 could be a missing link between 
immunomodulation and neuroprotection.  
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Aims 

Genetic studies have shown that rare coding variants in the TREM2 gene are a strong risk factor for Alzheimer’s 

disease. TREM2 is a microglial and macrophage immunoreceptor that associates constitutively with and signals 
through the ITAM-containing adaptor DAP12. Using different models of brain injury in TREM2 deficient mice, we 
and others showed that TREM2 has a non-redundant role in microglia activation and expansion in vivo. In mouse 
models of amyloid pathology, TREM2 is required for microglia/macrophage accumulation around amyloid 
plaques. We previously found that TREM2/DAP12 cooperates with CSF-1R, which is a growth factor receptor 
needed for microglia development, maintenance and response to injury. Here we studied whether TREM2 could 
be a coreceptor of CSF-1R.   

Method 

We investigated CSF-1R-dependent functions of microglia in vivo in mice deficient for TREM2. For mechanistic 
studies, we used primary cells obtained from TREM2 deficient mice as well as heterologous systems.     

Results 

We found that TREM2 potentiates the functions of CSF-1R in microglia in vivo. TREM2 associated with CSF-1R 

upon ligand stimulation. This association and the coreceptor function required TREM2 signaling through DAP12. 
The neurodegeneration risk TREM2 variant p.R47H lacked coreceptor function despite normal receptor 
maturation and surface expression.  

Conclusion 

TREM2 is a bona fide CSF-1R coreceptor in microglia. Our data suggests that TREM2 modulates 

neurodegeneration by potentiating the pleiotropic effects of CSF-1R on the biology of brain parenchymal myeloid 
cells. We propose that TREM2/DAP12-CSF-1R signaling represents an important checkpoint that needs to be 
bypassed on the path towards neurodegeneration.    
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Aims 

Heterozygous variants in the immune receptor gene Triggering Receptor Expressed on Myeloid Cells (TREM2) 
were recently found to be associated with Alzheimer’s disease (AD). Homozygous mutations in the TREM2 gene 
cause polycystic lipomembranous osteodysplasia with sclerosing leukoencephalopathy (PLOSL), also known as 
Nasu Hakola disease, an early-onset dementia. We wanted to investigate how TREM2 contributes to Alzheimer's 
pathogenesis, which is currently poorly understood. 

Method 

To study the role of TREM2 in AD pathogenesis, we generated human induced pluripotent stem cell (iPSC)-
derived macrophages (referred to as iPSC-Φ) from a patient with Nasu Hakola dementia caused by a 
homozygous T66M TREM2 mutation and two controls. IPSC-Φ were analyzed using immunocytochemistry, 
western blotting, fluorescence-activated cell sorting (FACS), and enzyme-linked immunosorbent assay (ELISA).  

Results 

Characterization of wild type and TREM2 mutant iPSC-Φ confirmed that both express the macrophage markers 
CD45, CD11b, CD14, Iba-1 and CD68. Shedding of soluble TREM2 into the extracellular space was almost 
completely abolished in T66M homozygous iPSC-Φ, and TNF-α secretion was increased in response to 
lipopolysaccharide (LPS) compared with controls. Phagocytic capability was impaired in T66M homozygous 
iPSC-Φ.  

Conclusion 

Human iPSC-Φ express a variety of macrophage markers, as well as TREM2, which they secrete into the 
extracellular space. Thus they can serve as a model to study the effects of TREM2 mutations on macrophage 
function. We found reduced secretion of soluble TREM2, impaired phagocytosis, and increased secretion of TNF-
α in response to LPS in T66M TREM2 homozygous iPSC-Φ. These results confirm that TREM2 mutations affect 
macrophage function in patient-derived iPSC-Φ.  
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Aims 

Loss of function mutations in TREM2, a microglia-specific receptor, can lead to a fatal neurodegenerative 
disorder, Nasu Hakola disease, and rare variants confer an increased risk for various neurodegenerative 
disorders including Alzheimer’s disease and ALS.  AD model mice that lack TREM2 have fewer microglia 
surrounding AB plaques, correlating with more numerous and diffuse plaques.  We aim to determine if TREM2 is 
likewise an important mediator of microglia function in ALS and if modulating its expression can impact the 
disease course. 

Method 

SOD1
G93A

 TREM2
WT,Het,KO

 mice, bred as littermates, underwent twice/week rotarod and grip strength testing as 
well as had weights collected.  Mice were euthanized when unable to right itself within 15 seconds.  In a second 
cohort of mice, microglia sorted from mid and late-disease spinal cords served as the input for RNASeq 
experiments. 

Results 

The onset of disease was unaffected in mice that lack TREM2 as measured by grip strength, rotarod, and age of 
peak weight.  However, TREM2 male and female mice lost weight at a significantly greater rate, and reached their 
endpoint, survival criteria 8 days earlier, p=0.011, showing that mice that lack TREM2 have an accelerated 
disease progression. 

Conclusion 

These data show that TREM2 and microglia are important modulators of the ALS disease course in this mouse 
model, and that activating TREM2 may be beneficial.  Using RNASeq and histology, we are studying the effect 
TREM2 deletion has on microglia gene expression as well as microglia numbers and distribution in ALS-model 
spinal cords, similar to observations found in mouse models of Alzheimer’s disease. 
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The most common genetic defect in frontotemporal lobar degeneration (FTLD) and amyotrophic lateral sclerosis 
(ALS) is the abnormal expansion of a GGGGCC hexanucleotide repeat in a non-coding region of the 
chromosome 9 open reading frame 72 gene (C9orf72). In addition to toxic RNA gain of function and toxicity of 
products generated by unconventional repeat-associated non-ATG translation of expanded repeats, 
haploinsufficiency is discussed as third potential pathogenic mechanism. However, insights into the latter 
mechanism is limited mainly due to the absence of specific and sensitive antibodies against C9orf72 protein. 
Therefore, we generated novel, highly specific monoclonal C9orf72 antibodies as validated by immunoblot 
analysis using brain lysates from C9orf72 knock-out mice. In cultured cells, C9orf72 was found to be diffusely 
localized in the cytoplasm and nucleus. Subcellular fractionation from mouse brains revealed some enrichment of 
the 50 kD isoform of C9orf72 (C9-L) in protein fractions enriched for synaptic components. Immunoblots of 
sequential extracts from postmortem human brain tissue detected C9-L mainly in the soluble fractions, and no 
differences in the biochemical profile was found between C9orf72 mutation cases and controls. The proposed 25 
kD isoform of C9orf72 (C9-S) was not detectable in mouse and human brain. Notably, no significant change in the 
expression level of C9orf72 was found in frontal cortex and cerebellar tissue between C9orf72 mutation carriers 
and non-C9orf72 mutation carriers. Thus, our results on C9orf72 protein levels in human tissue do not support a 
key role for haploinsufficieny in C9orf72 disease pathogenesis The novel highly specific C9orf72 antibodies are 
valuable tools for further studying the physiological function of C9orf72 and its role in FTLD/ALS.   
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TDP-43 is a primarily nuclear RNA-binding protein (RBP), whose abnormal cytoplasmic accumulation 
characterizes affected neurons in patients with amyotrophic lateral sclerosis (ALS) and frontotemporal dementia 
(FTD). A nucleocytoplasmic shuttling protein, TDP-43 contains two RNA recognition motifs that specifically bind 
UG-repeats, a low complexity domain (LCD), which is indispensable for TDP-43 pathological aggregation, and an 
N-terminal domain (NTD), which was recently proposed to mediate TDP-43 dimerization. However, the 
functionality, exact structure and role of this dimer for pathologic cytoplasmic TDP-43 aggregation and 
neurotoxicity remain unknown. We showed that physiological nuclear TDP-43 in mouse and human brain forms 
homo-oligomers that are resistant to cellular stress. Physiological TDP-43 oligomerization is mediated by its NTD, 
which can adopt dynamic, solenoid-like structures, as revealed by a 1.95 Å crystal structure in combination with 
nuclear magnetic resonance (NMR) spectroscopy and electron microscopy. These head-to-tail TDP-43 oligomers 
are unique among known RBPs and represent the functional form of the protein in vivo, since their destabilization 
resulted in loss of alternative splicing regulation of known neuronal RNA targets. Our findings indicate that NTD-
driven oligomerization spatially separates the adjoining highly aggregation-prone, C-terminal LCDs of consecutive 
TDP-43 monomers, thereby preventing LCD inter-molecular interactions and antagonizing the formation of 
pathologic aggregates. We propose that disturbance of the equilibrium between these nuclear functional 
oligomers and the cytoplasmic TDP-43 pool leads to cytoplasmic aggregation in ALS/FTD and that stabilizing the 
nuclear functional oligomers of TDP-43 may have therapeutic potential by counteracting cytoplasmic aggregation 
and restoring nuclear function. 
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Aims 

Differential diagnosis between idiopathic normal pressure hydrocephalus (iNPH) and frontotemporal lobar 
degeneration (FTLD) can be challenging due to similar types of symptoms including decline of executive 
functions, psychomotor slowness and behavioural and personality changes. In addition, ventricular enlargement 
is a prominent radiological finding in idiopathic normal pressure hydrocephalus and it has been observed to be 
present in behavioural variant frontotemporal dementia. The C9ORF72 expansion has been associated with 
frontotemporal lobar degeneration (FTLD) and the penetrance of C9ORF72 expansion is considered complete. 
We determined the prevalence of the C9ORF72 expansion in Kuopio University Hospital NPH-register. 

Method 

We genotyped the repeat region of C9ORF72 by using repeat primed PCR in a cohort of 426 shunted patients 

who were diagnosed with possible iNPH. Frontal cortical biopsy was available for 425 patients. We cross-
referenced the C9ORF72 expansion to neuropathological findings that included beta-amyloid-protein, tau-protein, 
p62 and TDP-43. Deletion in SFMBT1 gene, which has been associated with iNPH, was evaluated in all 
expansion positive patients. All C9ORF72 expansion positive patients were clinically evaluated after laboratory 
analysis by a neurologist specialised in FTLD. Radiological and neuropsychological status was evaluated 
extensively. All results were also read through using amplicon length analysis and positive samples were verified 
in collaborator´s laboratory. 

Results 

The prevalence of the C9ORF72 expansion was determined to be 1.4 percent (6/426). Cortical biopsy was 
available for five expansion positive patients. 

Conclusion 

Prevalence of the C9ORF72 expansion in NPH-register is much greater than expected and there may be a 
possible comorbidity between FTLD and iNPH. 
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Aims 

Multiple mutations are known to correspond with frontotemporal dementia (FTD), but the most common mutation 
is the G4C2 repeat expansion in C9orf72. Although the mechanism by which C9orf72 expansions could cause 
neurodegeneration is unclear, several studies have indicated the involvement of the Unfolded Protein Response 
(UPR). The UPR is a stress response located in the endoplasmic reticulum (ER) that protects the cell against 
misfolded proteins through activation of the ER-stress sensors PERK, IRE1 and ATF6. Chronic activation or 
aberrant signaling of the UPR results in neurodegeneration.   

Method 

Using immunohistochemistry we assessed the presence of UPR activation markers phosphorylated PERK and 
phosphorylated IRE1alpha in the frontal cortex, hippocampus and cerebellum of FTD patients with the G4C2 
repeat expansion in C9orf72 (n=17) and non-neurological control cases (n=7). The presence of UPR activation 
was compared with the occurrence of pTDP-43, P62, and dipeptides (GA, GR, GP). 

Results 

In the frontal cortex and hippocampus no difference was observed in the occurrence of pPERK between control 
and C9-FTD cases. Interestingly, the occurrence of pPERK was increased in the granular layer of the cerebellum 
in C9-FTD cases. In contrast, pIRE1alpha was significantly increased in the frontal cortex and not in the 
hippocampus and cerebellum. No clear correlation between the occurrence UPR markers and pTDP-43, P62, and 
dipeptides was observed.  

Conclusion 

We report increased levels of UPR markers in C9-FTD, which varies between brain regions. Our data suggest 
that the UPR can be differentially regulated in different brain regions in one neurological disease. 
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Aims 

Frontotemporal lobar degeneration (FTLD) is characterized by the presence of two main protein aggregates in the 
brain: tau (FTLD-tau) or TDP43 (FTLD-TDP), which likely require distinct pharmacological therapy. We previously 
identified potential biomarkers in cerebrospinal fluid (CSF) able to discriminate the two pathological FTLD 
subtypes from other dementias. Here, we aimed to validate the clinical performance of these biomarkers using 
two larger and independent cohorts. 

Method 

We analyzed the levels of YKL40, FABP4, MFGE8 and the Catalase enzyme activity in patient CSF from two 
different centers: the Emory university hospital and Milan University. These CSF cohorts included patients with 
FTD with confirmed Tau (n=20) or TDP43 (n=30) pathology, Alzheimer’s disease (AD, n=30), dementia with Lewy 
bodies (DLB, n=29), vascular dementia (VaD, n=7) and non-demented controls (n=29).  

Results 

YKL40 was increased in FTLD-TDP patients not only compared to controls, confirming our previous data, but also 
compared to FTLD-Tau, DLB and VaD. Catalase activity was increased in FTLD-TDP and other dementias 
compared to controls. Catalase activity was also different between FTLD-Tau and AD, and between FTLD-TDP 
and DLB. Combination of YKL-40, MFGE-8 and Catalase activity in CSF could discriminate FTLD-TDP patients 
from non-demented controls with 90% sensitivity and 76% specificity (AUC: 0.88, 95% CI: 0.796-0.965, 
p<0.0001). 

Conclusion 

We confirmed a novel biomarker combination able to discriminate FTLD-TDP from controls with acceptable 
accuracy using two independent CSF cohorts. Since these biomarkers are related to inflammatory processes, 
these data further support a role of inflammation in the pathogenesis of FTLD, especially in those cases with TDP 
deposition.   
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Aims 

To show that protein kinase CDC-7 inhibitors are able to decrease TDP-43 phosphorylation and may be useful 
innovative drug candidates for TDP-43 mediated neurodegenerative diseases such as Frontotemporal Lobar 
Degeneration (FTLD) or Amyotrophic Lateral Sclerosis (ALS) 

Method 

Chemical genetics approach to identify new CDC-7 inhibitors using an in-house chemical library of heterocyclic 
small molecules. Hit to lead optimization trough medicinal chemistry programs looking for biological profile. Lead 
to candidate selection based on ADME-Tox properties. Cell based studies in human cell lines with leads and 
candidates to confirm the efficacy of CDC-7 on TDP-43 phosphorylation. Use of human lymphoblast derived from 
FTLD patients with GRN mutations to study TDP-43 behavior after CDC-7 treatment. 

Results 

Identification of a new family of heterocyclic small molecules able to inhibit CDC-7 at low micromolar levels. 
Selection of brain permeable candidates based on PAMPA assays. Reduction of TDP-43 phosphorylation in 
human neuronal cell line after CDC-7 inhibitors treatment. This  behavior is also observed when FTLD patient’s 
derived lymphoblasts were used. Moreover, TDP-43 localization after therapeutic treatment with CDC-7 inhibitors 
remains in the nucleus maintaining its normal regulator function of protein expression. 

Conclusion 

CDC-7 inhibitors may be considered as a new and promising drug candidates for the future treatment of TDP-43 
proteinopathies specially frontotemporal lobar degeneration and amyotrophic lateral sclerosis. 
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Aims 

Inclusions comprising TDP-43 and dipeptide repeated (DPR) translated from hexanucleotide expansions in 
C9ORF72 gene were found in frontotemporal dementia (FTD) and amyotrophic lateral sclerosis (ALS). The 
diseases affected different brain regions but have some overlapping symptoms. C9ORF72 hexanucleotide 
expansion can be translated to DPRs, including poly glycine-alanine (GA), glycine-arginine, glycine-proline, 
proline-arginine, and proline-alanine, which form inclusions in brain and spinal cord of C9ORF72-linked FTD/ALS 
patients. The structure and function of both TDP-43 and DPRs have not been elucidated. 

Method 

Hence, we employed biochemistry and cellular methods to examine TDP-43 oligomers and DPRs.  

Results 

We discovered full-length TDP-43 oligomers are present in brain of FTD-TDP patients. The full-length TDP-43 
forms spherical oligomers that share common epitopes with amyloid oligomers. The TDP-43 oligomers are 
neurotoxic and capable to transform Alzheimer’s amyloid-β (Ab) to Aβ oligomers. We further found TDP-43 
interacts with Aβ through its N-terminal part. The effect is only shown when TDP-43 interacts with Aβ in the early 
stage. Meanwhile, we used synthetic poly (GA)15 DPR as a model system to examine its aggregation properties. 
We found that (GA)15 with 15 dipeptide repeats fibrillates rapidly to flat, ribbon-type fibrils. The fibrils bind to 
classic amyloid dyes and contain characteristic cross β-sheet structures. We also demonstrated that (GA)15 DPR 
is neurotoxic and capable of cell-to-cell transmission. Other DPRs are also under investigation. 

Conclusion 

Overall, our results provide structural and toxicity properties of TDP-43 oligomers and GA DPR to facilitate future 
therapeutic development. 
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Aims 

Abnormal accumulation of TDP-43 into cytoplasmic or nuclear inclusions with accompanying nuclear clearance, a 
common pathology initially identified in amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD), 
has also been found in Alzheimer’ disease (AD). Previously, we showed that TDP-43 serves as a splicing 
repressor of nonconserved cryptic exons and that such function is compromised in brains of ALS and FTD 
patients (Science, 2015; 349:650). It is not clear whether or how extensive such splicing defects also occur in AD. 

More importantly, whether TDP-43 cytoplasmic aggregates are a prerequisite for the incorporation of cryptic 
exons remains to be determined.  

Method 

To determine the role of TDP-43 in AD, we assessed hippocampal tissues from human postmortem brains with 
confirmed diagnosis of AD neuropathologic changes along with age-matched controls.    

Results 

We found that cryptic exon incorporation occurred in all AD cases exhibiting TDP-43 pathology. Furthermore, 
incorporation of cryptic exons was observed in the hippocampus when TDP-43 inclusions was restricted only to 
the amygdala, the earliest stage of TDP-43 progression. Importantly, cryptic exon incorporation could be detected 
in AD brains exhibiting TDP-43 nuclear clearance without cytoplasmic inclusion 

Conclusion 

These data support the notion that functional consequence of nuclear depletion of TDP-43 as determined by the 
disruption of nonconserved cryptic exon repression occurs as an early event of TDP-43 proteinopathy and have 
greater contributions to pathogenesis of AD than currently appreciated. Early detection and effective suppression 
of cryptic exon incorporation in AD patients may offer important diagnostic and therapeutic targets for this 
devastating illness of the elderly.   
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Aims 

The previous studies achieved efficient reprogramming of somatic cells, especially mouse fibroblast, into induced 
neural progenitor cells (iNPCs) mainly using transcription factors (TFs) or small molecules recently. These iNPCs 
showed self-renewal and multipotency both in vitro and in vivo, indicative of the promising perspective in 
regenerative medicine. However, relatively little is known whether iNPCs can integrate well and function properly 
in animal models of Alzheimer’s disease (AD).  

Method 

The cell-activation and signaling-directed direct reprogramming approach was used to generate human iNPCs. 
The stereotaxic surgery-based cell transplantation method was used to inject human iNPCs into specific brain 
region of host animals. 
The electrophysiology was performed to measure the membrane properites of human iNPC-derived neurons both 
in vitro and in vivo and the LTP of host animal in vivo. 

Results 

Here, we report that non-integrated human iNPCs were generated from immobilized adult peripheral blood using 
TFs plus small molecules. Resembling adult NPCs in vivo, the human iNPCs display stable self-renew, express 
key genes of NPCs, acquire mature membrane properties and differentiate into neurons, astrocytes and 
oligodendrocytes in vitro. Upon transplantation into hippocampus of immunodeficient mice, the human iNPCs 

show long-term survival and perferential differentiation into neurons that migrate evenly, display long and 
extensive arborization and functionally integrate into the brain of host mouse. The ongoing projects will focus on 
whether human iNPCs could function well in the brain of AD animals. 

Conclusion 

Our study may contribute to the development of potential treatments for AD. 
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Aims 

The aim of this study was to investigate early tau pathology in induced pluripotent stem cell (iPSC) derived-
neurons from patients with FTD (MAPT mutations) and AD (APP and PSEN1 mutations). 

Method 

iPSC were differentiated into cortical neurons and tau expression and splicing were analysed by western blot and 
RT-PCR.  Tau post-translational modifications were investigated using specific antibodies and mass 
spectrometry. Finally, the presence of seed-competent tau species was assessed using a tau FRET biosensor 
assay.  

Results 

A switch in tau splicing from fetal (0N3R) to adult (six isoforms) tau was observed at extended in vitro time-points 
of 1 year and above, with an excess of 4R tau isoforms in MAPT 10+16 mutation lines.  This switch was 
accompanied by a rapid decrease in tau phosphorylation in control neurons, consistent with the developmental 
regulation of tau phosphorylation.  In contrast, tau phosphorylation persists in FTD neurons, suggesting that 
pathological changes to tau are detectable in iPSC-neurons once the developmental background has subsided. 
Ongoing work aims to use a highly sensitive, FRET-based tau biosensor assay for the detection of seed 
competent tau species produced by AD and FTD iPSC-neurons. 

Conclusion 

iPSC-neurons provide the opportunity to generate physiologically-relevant disease models that can be used to 
uncover the earliest stages of tauopathy.  However, it is important to take into account that many aspects of tau 
pathology are also subject to developmental regulation.  Extended in vitro culture times and highly sensitive 
assays may be required to reliably assign tau pathological changes in iPSC-neurons. 
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Aims 

AD induces progressive memory impairment and cognitive decline in the virtual absence of motor and sensory 
deficits during its early and middle course. We sought to address a major unresolved question in AD regarding 
the basis for this selective neuronal vulnerability. 

Method 

We examine neurons derived from induced pluripotent stem cells (iPSCs) of patients that have late onset AD as 
well as those harboring an AD-causing APP mutation. We quantify AD-relevant phenotypes following directed 
differentiation to rostral, forebrain and caudal, hindbrain fates.  

Results 

We find that caudal neurons differ from rostral neurons in both their generation of and responsiveness to Aβ 

species. APPV717I neurons directed to caudal neuronal fates generated Aβ with a lower 42:40 ratio and higher 
38:42 ratio than rostral telencephalic neurons. Further, we show that APPV717I neurons express higher levels of 
total and phospho-Tau relative to controls when directed to rostral fates, but not when directed to caudal fates. 
Finally, we demonstrate that these different fates respond differentially to soluble extracts of clinically and 
neuropathologically typical ‘sporadic’ AD brains. The AD extracts induce elevated phospho-Tau in forebrain 
neurons, and this is dependent upon the Aβ present in these extracts. However, when exposed to the same AD 
extracts, Tau phosphorylation is not affected in neurons directed to caudal fates.  

Conclusion 

This study establishes a new human stem cell-based model system for studying differential vulnerability of 
neuronal subtypes in Alzheimer’s disease, and reveals that neuronal cell type dictates both the generation of and 
the responsiveness to Aβ in disease. 
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Aims 

Our aging society is confronted with a dramatic increase in patients suffering from Alzheimer's disease (AD), for 
which no mechanism-based cure is available. Animal models, although very useful for understanding some the 
molecular mechanisms resulting in AD pathology, do not capture key disease aspects and have limited use in 
developing treatments.  

The development of induced pluripotent stem cells (iPSCs) and their differentiation into human brain neurons now 
allows generating human in vitro AD models that could enhance functional studies and improve drug screening. 
Although first studies have shown promising results, the field still lacks an efficient technology for generating 
genetically defined lines that faithfully display disease-relevant phenotypes.  

Method 

We developed a highly efficient CRISPR/Cas9-based genome-editing framework that allows selective introduction 
of homo- and heterozygous mutations into human iPSCs. By systemically interrogating gene editing events at the 
APP and PSEN1 loci, we identified experimental conditions that allow for efficient insertion of mutations at only 
one allele, which is crucial for direct replication of the mutation zygosity found in early-onset AD (EOAD) patients.  

Results 

Using this approach, we generated the first human iPSCs with heterozygous and homozygous dominant EOAD 
APP

Swe
 or PSEN1

M146V
 mutations. When differentiating iPSCs into disease-relevant cortical neurons we found 

genotype-dependent disease phenotypes, particularly in the pathological amyloidogenic processing of APP. 

Conclusion 

Taken together, our findings will allow the field to generate a new generation of genetically defined human in vitro 

models for uniquely human neurodegenerative or other diseases, which can shed new light on underlying 
molecular mechanisms. 
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Aims 

Mutations in MAPT and LRRK2 are reported to play a causative role in familial forms of frontotemporal dementia 
and Parkinson’s disease respectively. Human cell-based models in which to investigate the effect of these 
mutations on cellular functions such as microtubule assembly, oxidative stress, mitochondrial- and synaptic-
functions, all of which could contribute to the onset of neurodegenerative conditions, are necessary to understand 
the disease mechanisms. Genome-edited human iPSC-derived neural stem cells (NSCs) offer a virtually 
unlimited source of physiologically relevant isogenic cell lines for use in disease modelling and drug discovery. 

Method 

Combining iPSC genome editing using CRISPR-Cas9 and directed differentiation, we have generated patient-
relevant NSC disease models (axolGEMs) carrying heterozygous and homozygous combinations of missense 
mutations R406W, P301L and V337M in MAPT and G2019S in LRRK2. 

Results 

Genotype, karyotype, SNP frequency and copy number were assessed in genome-edited iPSC lines. 
Differentiated cells formed polarized neural tube-like rosettes in a monolayer culture. Immunocytochemistry 
confirmed the expression of typical NSC (PAX6, FOXG1, nestin, Ki67 and NCAD) and cerebral cortical neuronal 
markers (TUJ1, TBR1, MAP2 and CTIP). The expression of 4R-tau was investigated at the protein and RNA 
level. MAPT-lines were examined for the presence of morphological alterations, hyperphosphorylated tau and tau 
secretion. 

Conclusion 

These genetically defined, functionally validated human iPSC-derived NSCs provide a renewable resource of 
disease- and biologically-relevant cellular models. These cells enable a direct comparison of the variant effect on 
cellular phenotype between isogenic lines and offer a stable platform for drug screening and validation. 
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ADPD7-0571 
INVESTIGATING PARKINSONʼS DISEASE USING HUMAN STEM CELL-DERIVED ASTROCYTES 
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Aims 

Astrocytes are the most abundant glial cell type in brain tissue that maintains homeostasis and synaptic 
transmission. The importance of human astrocytes is rising up due to findings indicating dynamic neuron–
astrocyte interactions. Stem cell reprogramming provided a completely new way of investigating diseases like 
Parkinsonʼs disease (PD), in which affected tissue are not easily accessible prior to autopsy. The aim of this study 
was to characterize the phenotype of human induced pluripotent stem cells (iPSC) -derived PD astrocytes. 

Method 

iPSCs were generated from patients with LRRK2 G2019S mutation and healthy age-matched controls and further 
differentiated to astrocytes. A variety of biochemical analyses were applied. 

Results 

A significant increase in reactive oxygen species of PD astrocytes was accompanied by a reduced maximal 
respiratory capacity, thereby indicating oxidative stress and mitochondrial dysfunction in PD cells. Inflammatory 
stimulation of PD astrocytes by TNFα or IL-1β resulted in increased release of cytokines as well in increased 
expression of lipocalin-2, a gene found to be upregulated in reactive astrocytes. On the other hand, the 
expression level of GDNF, essential for the survival of dopaminergic neurons, was increased and also 
transcription factor NURR1 was upregulated in PD astrocytes. 

Conclusion 

In conclusion, our data suggests that astrocytes offer a valuable tool for studying disease mechanisms and 
testing novel therapeutic approaches. Additional studies addressing possible alterations in neuron-astrocytes or 
endothelial-astrocytes interaction might help understand the mechanisms of cell-to-cell spreading of the disease 
and the astrocytic functions in the blood-brain barrier during pathological conditions. 
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ADPD7-1365 
FORMATION OF TOXIC A-SYNUCLEIN ASSEMBLIES BY GLUCOSYLCERAMIDE IN HUMAN MIDBRAIN 
DOPAMINE NEURONS 
F. Zunke
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Aims 

We study the role of b-glucocerebrosidase (GCase) mutations in Parkinson’s Disease (PD) pathogenesis and 
analyze how loss-of-function mechanisms may contribute to pathologic structural changes in a-synuclein (a-syn). 
Furthermore we aim to determine if glucosylceramide reduction can eliminate pathological a-syn forms in human 
iPS neurons. 

Method 

We utilize a-syn overexpressing cell lines and induced pluripotent stem cell (iPS)-derived dopaminergic midbrain 
neurons from healthy and Parkinson’s disease (PD) donors. Cells were treated with the GCase inhibitor conduritol 
B epoxide (CBE) as well as a glucosylceramide synthase inhibitor. Soluble monomeric and oligomeric forms of a-
syn were distinguished by size exclusion chromatography followed by western blot. 

Results 

Our data indicates that loss of GCase function, in the absence of GBA1 mutations, results in the accumulation of 

protease resistant oligomeric forms of a-syn in human midbrain dopamine neurons. We observed that the GCase 
substrate Glucosylceramide (GluCer) promotes a structural change in a-syn that is associated with neurotoxicity. 

Reducing cellular levels of GluCer through GCase activation as well as inhibition of GluCer synthesis can reduce 
pathological a-syn in midbrain neurons derived from genetic PD patients.  

Conclusion 

Our data suggests that GluCer contributes to pathogenic structural changes in a-syn promoting cell toxicity. Thus, 
GluCer reducing agents may provide therapeutic benefit in PD and related synucleinopathies. 
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ADPD7-0569 
DEFECTIVE SYNAPTIC CONNECTIVITY AND AXONAL NEUROPATHOLOGY IN A HUMAN IPSC-BASED 
MODEL OF FAMILIAL PARKINSON'S DISEASE 
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Aims 

αSynuclein (αSyn) is the major gene linked to sporadic Parkinson’s disease (PD) while the G209A (p.A53T) αSyn 
mutation causes a familial form of PD characterized by early onset and a generally severe phenotype, including 
non-motor manifestations. A major drawback hampering PD research is the lack of appropriate models and 
inaccessibility to live human neurons. Here, we report the development of a patient-specific induced pluripotent 
stem cell (iPSC)-based model for PD. 

Method 

We generated neurons from iPSCs of two PD patients harboring the p.A53T-αSyn mutation. 

Results 

iPSC-derived mutant neurons displayed disease-relevant phenotypes at basal conditions, including protein 
aggregation, compromised neuritic outgrowth and contorted axons with swollen varicosities containing αSyn and 
tau. The identified neuropathological features, closely resembling those in brains of p.A53T-patients, were 
reverted by small molecules targeting αSyn, suggesting a treatment strategy for PD and other synucleinopathies. 
Further, mutant neurons showed disrupted synaptic connectivity and dysregulated expression of genes involved 
in synaptic signaling, a number of which have been previously linked to schizophrenia, autism and bipolar 
disorder. 

Conclusion 

Our findings uncover novel disease-associated phenotypes, provide an unexpected link between PD and mental 
disorders that raises intriguing implications for potentially converging pathological mechanisms in psychiatric and 
neurologic diseases, and highlight a promising therapeutic strategy for PD and other synucleinopathies. 
Importantly, our cellular model can be used as a platform to screen disease modifying drugs. 

Supported by the Greek General Secretariat for Research and Technology grants 2272 ARISTEIA I 
ParkinsonTransMed and 09SYN-21-969 NoisePlus, Fondation Santé, PTR 417 and PTR 523. 
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ADPD7-0407 
INTERACTIONS BETWEEN BRICHOS PROTEINS AND AΒPP / AΒ42 IN PRIMARY NEURONS – IS 
BRICHOS A CHAPERONE FOR AΒ? 
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Aims 

Amyloid-beta peptide (Abeta) aggregation into amyloid plaques is an underlying cause of Alzheimer disease (AD), 
and many treatment strategies under investigation today is based on decreasing the amyloid load in AD patients. 
The BRICHOS domain is present in several protein families associated with degenerative and amyloid diseases. 
BRICHOS has been shown to suppress amyloid formation and toxicity of Abeta both in vitro and in vivo. In the 

brain, BRICHOS is present in the Bri2 and Bri3 proteins, which have previously been shown to play a role in 
Abeta precursor protein (APP) processing. BRICHOS interacts with a designed amyloidogenic protein, beta17, 
and decreases its aggregation, when co-expressed in the secretory pathway. We hypothesize that the Bri2 and 
Bri3 BRICHOS might function as chaperones for Abeta when processed from APP.  

Method 

We analyzed endogenous Bri2 and Bri3 interactions with APP and Abeta in primary neurons and in AD brain 
tissue samples using the proximity ligation assay, immunohistochemistry and immunoprecipitation. 

Results 

We found that both Bri2 and Bri3 interact with APP and that in particular Bri3, but also Bri2, interacts abundantly 
with Abeta intraneuronally. Bri3 was found co-localized with Abeta plaques in AD postmortem brain tissue, while 
only Bri2 BRICHOS domain was shed from neuronal cells. 

Conclusion 

Our results indicate that the Bri2 and Bri3 BRICHOS proteins have a physiological role in Abeta biosynthesis, 
possibly as chaperones preventing its aggregation. The results also suggest that the BRICHOS domain of Bri2 
have an extracellular chaperone function, while Bri3 BRICHOS mainly exerts its role intraneuronally in the 
secretory pathway, 
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ADPD7-0802 
LYSOSOMAL NETWORK FUNCTION IN ALZHEIMER’S DISEASE: A COMPARISON OF HUMAN TISSUE 
AND A KNOCK-IN MOUSE MODEL 
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Aims 

 Lysosomal network alterations have been reported in Alzheimer’s disease. Large accumulations of LAMP1-

positive vesicles, deficient in lysosomal hydrolases, are found around amyloid plaques in mouse models. In 
contrast, human amyloid plaques stain strongly for lysosomal hydrolases. It has been difficult to study spatial and 
temporal patterns in mouse models due to non-physiological over-expression of amyloid precursor protein (APP). 
The APP

NL-G-F
 mouse

1
 expresses APP at wild-type levels, overcoming this challenge.  We hypothesised that 

APP
NL-G-F

 mice faithfully model lysosomal disturbance seen in human Alzheimer’s disease. We have therefore 
examined lysosomal markers in human Alzheimer’s disease and APP

NL-G-F
 mice. 

Method 

Human Alzheimer’s disease (n=7) and age-matched control (n=7) brain tissue was immunostained for lysosomal 
markers, including LAMP1, LIMP2 and Cathepsin D. Human results are compared with APP

NL-G-F
 and wild-type 

control mice at 3, 6, 12 and 16 weeks (n=5). 

Results 

We show neuritic plaques in human hippocampus are associated with intense LAMP1 immunoreactivity, likely 
from dystrophic axons. In contrast, other lysosomal markers examined showed different distributions around 
amyloid plaques. While LAMP1 strongly stains around neuritic plaques, Cathepsin D is less abundant. The 
distribution of lysosomal markers in APP

NL-G-F
 mice is also reported, and comparisons to human are drawn. 

Conclusion 

This study is the first to describe LAMP-positive vesicle distribution/plaque deposition in APP
NL-G-F

 mice, and 
compare it with human Alzheimer’s brain. 

(1)   Saito et al, (2014) Nat Neurosci, 17, 661-663. 

The authors acknowledge the Riken Brain Sciences Institute, Japan, and Drs T Saito and T Saido for the APP
NL-

G-F
 mice. 
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ADPD7-0247 
ESTROGEN RECEPTOR SIGNALOSOMES IN FRONTAL CORTEX ARE ALTERED DURING MENOPAUSE, A 
PHENOMENON INDUCING TOXIC SIGNALLING AND ENSUING ALZHEIMER’S DISEASE 
R. Marin
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Aims 

Estrogens exert rapid neuroprotection against amyloid beta pathology by interacting with membrane estrogen 
receptors (mER). Consequently, fall in estrogen levels during menopause increases AD incidence. mERs are 
located in lipid rafts, membrane microstructures showing a particular lipid composition and properties. In these 
microdomains, mERs are complexed with other proteins in signalosomes that participate in neuroprotection, such 
as a voltage-dependent anion channel (VDAC1) and insulin-like growth factor 1 receptor beta (IGF-1Rb). 

To further understand the brain mechanisms promoting AD incidence following menopause, we have analysed 
the molecular alterations of lipid rafts and mER signalosomes in the frontal cortex from pre-menopausal and 
menopausal women, and AD brains.  

Method 

Sucrose gradient lipid raft isolation, immunoblotting and immunoprecipitation. The phosphorylation pattern of 
VDAC1, known to interact with amyloid beta aggregates, has been analysed by 2-D electrophoresis. Lipid profiles 
in membrane microdomains were analysed by HPTLC and TLC. 

Results 

Our results show for the first time that mER-signalosomes are disturbed during menopause and AD, likely by 
alterations in raft lipid composition, inducing signalosome’s aberrant rearrangements, and IGF-1Rb and VDAC1 
trafficking. Indeed, lipid profile changes modify the physicochemical properties of these microenvironments as 
compared with pre-menopausal controls. Moreover, mER-VDAC1 dissociation observed during menopause and 
AD induces channel dephosphorylation, making it more prone to gating, thus enhancing neurotoxicity.  

Conclusion 

Overall, these data suggest that menopause disrupts lipid raft structure, altering the functionality of mER and 
other neuroprotectors integrated in these microdomains, in line with neuropathological events during AD 
development.  

Supported by SAF2014-52582-R and SAF2014-6144-EXP. A.C.A. holds a fellowship from ACIISI. 
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ADPD7-0404 
LOSS OF ASTROCYTE-DERIVED KALLIKREIN 7 EXACERBATES AMYLOID PATHOLOGY AND NEURITIC 
CHANGE IN ALZHEIMER DISEASE 
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Aims 

Alzheimer disease (AD) is initiated by the accumulation and deposition of amyloid-β peptide (Aβ) as senile 
plaques. In addition, glial activation has been found in AD brains, although the precise pathological role of 
astrocytes still remains unclear. 

Method 

We identified a novel Aβ degrading enzyme secreted from astrocytes using in vitro and in vivo models. We also 
analyzed the expression profile in human AD brains. 

Results 

We identified kallikrein-related peptidase 7 (KLK7) as a novel Aβ-degrading enzyme secreted from astrocytes. 
KLK7 expression was significantly decreased in the brains of AD patients. Ablation of Klk7 exacerbated the 
Thioflavin S-positive Aβ pathology in AD mouse model. The expression of Klk7 was upregulated by Aβ treatment, 

suggesting that Klk7 activity is homeostatically modulated by Aβ-induced inflammatory responses in the 
astrocytes. Finally, we found that the FDA-approved anti-dementia drug memantine is capable of increasing Klk7 
expression and Aβ degradation activity specifically in the astrocytes. 

Conclusion 

These data suggest that KLK7 is an important enzyme in the degradation and clearance of deposited Aβ species 
by astrocytes, which is a process that is involved in the pathogenesis of AD. 
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ADPD7-0470 
MODULATION OF ASTROCYTE REACTIVITY VIA THE JAK2-STAT3 PATHWAY REVEALS CONTEXT-
DEPENDENT EFFECTS IN MOUSE MODELS OF ALZHEIMER’S DISEASE 
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Aims 

Astrocytes are emerging as key players in brain physiology. In addition, they become reactive in response to 
virtually all pathological situations in the brain. Astrocyte reactivity is characterized by cellular hypertrophy and 
overexpression of intermediate filament proteins. How the supportive functions of astrocytes are altered by their 
reactive state is largely unknown and controversial.  

We aimed to specifically manipulate reactive astrocytes in situ to delineate their roles in two mouse models of 
Alzheimer’s disease (AD). 

Method 

We developed adeno-associated vectors (AAV) that activate or inhibit the JAK2-STAT3 pathway (Janus Kinase 2 
- Signal Transducer and Activator of Transcription 3), specifically in astrocytes in vivo, as it as a central signaling 
cascade for astrocyte reactivity. We studied how the modulation of astrocyte reactivity influences AD outcomes at 
the molecular, biochemical, histological and behavioral level in APP/PS1dE9 and 3xTg-AD mice. 

Results 

Targeting the JAK2-STAT3 pathway by AAV vectors efficiently modulated astrocyte reactivity in both AD mouse 
models. The modulation of astrocyte reactivity influenced microglial recruitment on plaques and the levels of 
soluble Aβ42 in both models. However, the status of reactive astrocytes impacted plaque accumulation only in 
APP/PS1dE9 mice and anxiety only in 3xTg-AD mice. 

Conclusion 

Our results suggest that reactive astrocytes contribute to several pathological hallmarks of AD, but in a context-
dependent manner. 

Our selective approach to manipulate astrocyte reactivity in situ contributes to understanding the influence of 
reactive astrocytes in each context and decipher the underlying molecular mechanisms. 
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ADPD7-1143 
ECTOPIC EXPRESSION OF HUMAN TREM2/TYROBP IN DROSOPHILA GLIAL CELLS NEGATIVELY 
AFFECTS TRANSCRIPTIONAL PROGRAMS INDUCED BY ABETA42 AND WORSENS TAU-MEDIATED 
NEURODEGENERATION 
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Aims 

TREM2 (Triggering receptor expressed on myeloid cells 2) is a signaling receptor involved in innate immunity for 
the natural clearance of toxic proteins by microglia. TREM2 was recently discovered as a risk gene for 
Alzheimer’s disease (AD). Furthermore, TYROBP (also known as DAP12), a partner of TREM2, has been 
predicted as a key driver of immune- and microglia-specific networks that are associated with LOAD pathology, 
and variants in the TYROBP gene have been linked to AD risk. Thus, TREM2/TYROBP signaling is likely to play 
key roles in AD pathogenesis, and elucidating its relationship to β-amyloid (Aβ) and tau, two proteins that 
accumulate during the pathogenesis of AD, will further our understanding of AD and may reveal potential 
therapeutic targets. In this study, we utilized the Drosophila models of Aβ42- or tau-induced toxicity to analyze the 
effects of ectopic expression of human TREM2/TYROBP in glial cells on neurodegeneration as well as 
transcriptome-wide gene expression. 

 

 

Method 

By combining two tissue-specific gene expression systems, GAL4-UAS and LexA, we expressed human Aβ42 or 
tau in neurons and human TREM2/TYROBP complex in glial cells in the fly brain. 

 

Results 

We observed that ectopic expression of the human TREM2/TYROBP complex negatively affected transcriptional 

programs induced by Aβ42. Moreover, tau-mediated axonal degeneration is significantly worsened by glial 
expression of TREM2/TYROBP. 

Conclusion 

These results suggest that ectopically expressed TREM2/TYROBP in fly glial cells interacts with endogenous or 

proteinopathy-induced neuroprotective programs. We will discuss implications from our results in detail. 
 
Supported by multi-PI NIHU01AG046170 to E.E.S.(corresponding PI), B.Z., M.E.E., S.G., K.A. and K.M.I. 
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CONSEQUENCES OF TREM2 MUTATIONS IN IPSC-DERIVED MICROGLIA-LIKE CELLS 
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Aims 

Missense mutations in the triggering receptor expressed on myeloid cells 2 (TREM2) gene are associated with an 
increased risk of developing a number of neurodegenerative conditions. While the underlying mechanisms remain 
unclear, it has been proposed that mutations in TREM2 reduce the phagocytic potential of microglia, the central 
nervous system cell in which TREM2 is primarily expressed. We aimed to differentiate microglia-like cells from 
iPSCs derived from patients carrying TREM2 mutations, in order to study the consequences of TREM2 mutations 
in a disease-relevant cell type. 

Method 

We produced microglia-like cells from iPSCs by varying a previously described differentiation pathway that 
recapitulates elements of primitive haematopoiesis, the pathway which gives rise to microglia in vivo. In addition 
to the characterisation of iPSC-derived microglia-like cells, the consequences of TREM2 mutations were explored 
in these cells using immunofluorescence to study subcellular TREM2 localisation and live imaging of labelled 
bioparticles to assay phagocytosis. 

Results 

iPSC-derived microglia-like cells express transcripts thought to be specific to microglia, and furthermore are 
phagocytic, and secrete inflammatory cytokines in response to LPS challenge. While wildtype TREM2 protein is 
expressed on the cell surface, mutant TREM2 is largely restricted to the cytosol. Despite this, the phagocytic 
potential of microglia-like cells carrying TREM2 mutations was uncompromised. 

Conclusion 

We describe the generation of microglia-like cells from iPSCs that are transcriptionally and functionally consistent 
with in vivo microglia. While wildtype and mutant TREM2 protein has divergent subcellular localisation in these 
cells, there was limited functional consequence of TREM2 mutation on phagocytosis, suggesting functional 
redundancy. 
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SOMATOSTATIN-POSITIVE INTERNEURONS AND THEIR RELATION TO MEMORY DEFICITS IN A MOUSE 
MODEL OF ALZHEIMER'S DISEASE 
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Aims 

Memory decline represents a hallmark of Alzheimer's disease (AD). The hippocampus is necessary for memory 
and primarily affected by Ab- and tau-pathology in AD. Neuronal activity in the hippocampus is tightly controlled 
by inhibitory interneurons, which have been shown to contribute to neuronal network hypersynchrony under AD-
like conditions. We investigated a sub-class of inhibitory interneurons – somatostatin-positive oriens lacunosum 
moleculare (O-LM) interneurons – to determine their contribution to learning and memory deficits in a mouse 
model of AD.  

Method 

We used structural and functional two-photon in vivo imaging of O-LM interneurons in APP/PS1dE9 mice to 
analyze pre- and post-synatic morphology throughout disease progression and during learning and memory. We 
performed awake Ca2+-imaging of O-LM interneurons in headfixed mice to analyze the activity of O-LM 
interneurons during memory acquisition. We carried out mono-transsynaptic retrograde tracing experiments to 
analyze the connectivity of O-LM interneurons. Furthermore, we performed pharmacogenetic and 
pharmacological experiments to determine the mechanism of O-LM interneuron dysfunction in the mouse model 
of AD.     

Results 

We revealed structural plasticity deficits of O-LM interneuron synapses with disease progression and dependent 
on Ab-pathology. Furthermore, we detected impaired synaptic rewiring upon memory acquisition under AD-like 
conditions. We identified decreased cholinergic input from the medial septum onto O-LM interneurons as a 
mechanism for memory impairment in a mouse model of AD. 

Conclusion 

Our data provide a new mechanism how cholinergic degeneration affects memory via dysfunction of O-LM 
interneurons. 
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ADPD7-1333 
ASSOCIATION OF PATHOLOGICAL TAU WITH RIBOSOMES IMPAIRS FUNCTION AND DECREASES 
PROTEIN SYNTHESIS 
S. Meier

1
, M. Bell

1
, D. Lyons

1
, J. Rodriguez-Rivera

1
, A. Ingram

1
, S. Fontaine

1
, E. Mechas

1
, J. Chen

2
, B. Wolozin

3
, 

H. Levine
2
, H. Zhu

2
, G. Nation

4
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1
University of Kentucky, Physiology, Lexington, USA 

2
University of Kentucky, Molecular and Cellular Biochemistry, Lexington, USA 

3
Boston University School of Medicine, Pharmacology, Boston, USA 

4
University of Kentucky, Lexington, USA  

 
Aims 

Alzheimer’s disease (AD) is one of 20 crippling neurodegenerative disorders characterized by the aberrant 
intracellular deposition of the microtubule-associated protein tau. Tau is known to associate with ribosomes, 
however the consequence of this interaction remains unclear. We hypothesized that pathological tau interacts 
with ribosomes and reduces protein synthesis, which results in impaired synaptic function.  

 

Method 

We identified tau-interacting proteins by coupling tandem mass spectrometry peptide identification with 
subcellular fractionation and co-immunoprecipitation assays of human AD and control brains. We then measured 
the rate of protein synthesis using cell free in vitro translation assays with green fluorescent protein (GFP) in the 
presence of oligomeric proteins. Finally, we determined changes in protein synthesis as a consequence of 
pathological tau species using a puromycin-based pulse-chase assay in tau-inducible immortalized cells and 
primary neurons from tau transgenic mice.  

 

Results 

We show that pathological tau associates differentially with ribosomal proteins in AD compared to control brains. 
We also show that pathological tau associates robustly with ribosomes in AD brains, and that this association 
leads to a decrease in overall translation as well as translation of vital synaptic proteins.  

 

Conclusion 

Our data suggest that pathological tau impairs protein production, a necessary process for memory formation. 
Our work establishes a direct link between tau aberrations and memory impairment. We also show that there is a 
decrease in translation of synaptic proteins, which could be a reason for neuronal dysfunction observed in 
diseased brains. These data support the exploration of the tau-ribosome complex as a therapeutic target.  
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ADPD7-1683 
AUTOPHAGY IN NEURODEGENERATION. 
R. Pinkas-Kramarski

1
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1
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1
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1
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1
 

1
Tel Aviv University, Neurobiology, Tel Aviv, Israel  

 
Aims 

1.    Study Beclin 1 mediated autophagy 
2.    To explore the role of autophagy in neurotrauma and neurodegenerative diseases. 

Method 

1.    Molecular, cellular and biochemical analyses were performed to study beclin 1 mediated autophagy. 
2.    The models of closed head injury (CHI), spinal cord injury (SCI) and apoE3 vs apoE4 astrocytes were 

used to explore the role of autophagy in neurotrauma.  

Results 

1.    Our results show that Beclin1 directly interacts with the anti apoptotic Bcl2 family members via a putative 
BH3-like domain to inhibit autophagy.  

2.    Following neurotrauma autophagy is induced. Rapamycin treatment (mTOR inhibitor and autophagy 
inducer) significantly improved the recovery from CHI. More recently, using the spinal cord injure (SCI) 
model we found that rapamycin treatment, enhanced autophagy, inhibited astrogliosis, reduced neuronal 
cell death and improved the recovery.  

3.    To further evaluate the role of autophagy in neurodegenerative diseases we have used a model of 
Alzheimer’s disease risk factor namely apoE3 and apoE4 transgenic mice.  Our results demonstrate 
impaired autophagy in apoE4 compared to apoE3 astrocytes.  

Conclusion 

Autophagy controls the number of surviving cells and only recently has become a focus in neurodegenerative 
disorders.  Our results suggest that enhanced autophagy following neurotrauma may serve as a neuroprotective 
mechanism, as well as a novel target for treatment. We also suggest that reduced autophagy may affect AD-
related pathophysiology. 
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ADPD7-1763 
THE LINK BETWEEN MUTANT GLUCOCEREBROSIDASE AND LEWY BODY DEMENTIAS (LBDS) – THE 
UNFOLDED PROTEIN RESPONSE 
E. Clarke

1
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1
King's College London, Wolfson Centre for Age Related Disease, London, United Kingdom  

 
Aims 

Mutations in glucocerebrosidase1 (GBA1) are widely regarded as the most common genetic risk factor for 

Parkinson’s disease with a prominent cognitive impairment phenotype. My aim is to identify how cells respond to 
mutant GBA1 through the unfolded protein response (UPR) and elucidate the wider impact on cell viability. 

Method 

Production of a SH-SY5Y cell line stably overexpressing GBA1 or L444P mutant GBA1. Validation and 

characterisation were by enzyme activity assay, qPCR, immunocytochemistry, western blot and a cell viability 
assay. 

Results 

Increased glucocerebrosidase protein coupled to increased enzyme activity compared to controls validated our 
overexpressing lines. L444P mutant lines also exhibited a significant increase in the protein and mRNA levels of 
CHOP – a component of the apoptotic arm of the UPR. XBP1 protein levels – a UPR protein associated with 
recruitment of chaperones for refolding, were also increased compared to both control and overexpressing lines. 
Transient transfection of alpha synuclein significantly increased both CHOP and XBP1 protein levels in the wild-
type GBA1 line compared to controls. Conversely XBP1 was significantly decreased in the L444P mutant line. 

Conclusion 

Current data support the hypothesis that the L444P GBA1 mutation specifically activates the UPR. Elevated 

CHOP is consistent with failure to reduce endoplasmic reticulum stress through XBP1 mediated refolding thus 
activating the apoptosis-specific pathway. We are currently testing whether the consequence of this chain of 
events is a reduction in cell viability, which will potentially link mutations in GBA1 with the cognitive impairment 
phenotype widely reported in Parkinson’s disease. 
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ADPD7-0274 
NEAR INFRARED LIGHT INDUCES SYNAPTIC RESISTANCE TO THE DYSFUNCTIONAL BINDING OF 
TOXIC AMYLOID BETA OLIGOMERS 
M. Comerota

1
, G. Taglialatela

1
 

1
UTMB, Department of Neurology, Galveson, USA  

 
Aims 

A key early event driving the progression of Alzheimer’s disease (AD) is the association of small toxic Aβ 
oligomers with synapses resulting in synaptic dysfunction underlying initial cognitive deficits. Consequently, there 
is consensus that targeting these events would lead to an effective therapy for AD, however an effective strategy 
to achieve this goal remains unmet. With this in mind, near infrared (NIR) light treatment (600-1000 nm) has been 
reported to reduce Aβ plaque load and improved memory function in a transgenic mouse model of AD. However, 
the impact of NIR light on synaptic health and resilience to Aβ oligomer induced toxicity is unknown. Determining 
such an impact of NIR light was the objective of the present study. 

Method 

We investigated the abundance of synaptic Aβ oligomers and the synaptic physiological properties after NIR light 
treatment at 670 nm (90 sec a day for 4 weeks). We further examined the susceptibility of synapses of NIR light 
treated wild type mice to Aβ binding.  

Results 

We found that after NIR light treatment, the levels of Aβ1-42 at the synapses was significantly reduced in 6 month 
old APP transgenic mice (Tg2576) that was paralleled by a retention of long term potentiation induction and 
synaptic mitochondria health. We further found that NIR light treatment reduced ex vivo Aβ oligomer synaptic 
binding in wild type mice. 

Conclusion 

Collectively, these results indicate that NIR light promotes synaptic resistance to Aβ oligomer binding thus 
alleviating the ensuing synaptic impairments. 
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ADPD7-0015 
ASSESSING THE EFFICACY OF A DNA VACCINE AGAINST AMYLOID-Β IN A DOWN-SYNDROME MOUSE 
MODEL 
E. okun

1
, T. Illouz

1
 

1
Bar-Ilan University, The Gonda multidisciplinary brain research center, Ramat Gan, Israel  

 
Aims 

Alzheimer’s disease (AD) is a progressive incurable neurodegenerative disorder. To date, therapies suggested to 
be beneficial for AD, are clinically tested at an advanced age, after disease onset. Down syndrome (DS) patients 
exhibit AD-related behavioral and neuropathological symptoms such as intraneural neurofibrillary tangles, 
extracellular neuritic plaques, amyloid angiopathy and deposits of amyloid-beta (Aβ) protein in senile plaques. In 
humans, DS is characterized by the Hsa-21 trisomy, encompassing the APP gene resulting in elevated Aβ levels. 
Immunotherapies targeting Aβ are hypothesized to delay the onset of AD. AβCoreS is a vaccine designed to elicit 
an anti-Aβ humoral immune response without invoking a cytotoxic immune responses, which might be hazardous 
to the brain tissue.  

Method 

We investigate the therapeutic effect of the AβCoreS vaccine by measuring neuropathological markers and 
cognitive integrity of Ts65Dn mice, a model for DS.  

Results 

DNA vaccination using AβCoreS invoked a high antibody titer at a young as well as an old age. Compared to non-
vaccinated DS mice, vaccinated DS mice exhibited better cognitive outcomes in 3 different cognitive tasks: the 
Barnes maze, T-maze alternation test and the novel object recognition test. Vaccinated DS mice exhibited 
reduced levels of serum A-beta as well as a reduction in plaque formation in the cerebral cortex. 

Conclusion 

These preliminary results suggest that a preventative immunotherapy against Aβ may provide a beneficial 
approach to delay AD in the general population, and reduce cognitive pathology in individuals with DS. 
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ADPD7-1275 
TARGETING IRE1 IN THE NERVOUS SYSTEM REDUCES ALZHEIMER'S DISEASE PATHOGENESIS 
C. Duran-Aniotz
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Biomedical Neuroscience Institute-, Faculty of Medicine- University of Chile-, Santiago, Chile 
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Center for Geroscience-, Brain Health and Metabolism-, Santiago, Chile 

3
Mitchell Center for Alzheimer’s disease and Related Brain Disorders-, Department of Neurology-

 The University of Texas Houston Medical School at Houston-, Houston, USA 
4
Centro Interdisciplinario de Neurociencia de Valparaiso, University of Valparaiso-, Valparaiso, Chile 

5
Department of Clinical Genetics and Alzheimer Center-, VU University Medical Center-, Amsterdam, 

The Netherlands  
 
Aims 

Alteration of neuronal proteostasis is emerging as a possible driver of AD pathogenesis, where we highlight the 
occurrence of protein folding stress at the endoplasmic reticulum (ER). IRE1 is a key stress sensor of the 
unfolded protein response (UPR), a mayor cellular reaction controlling cell fate. Recent evidence has suggested 
that chronic activation of the sensor IRE1 is pathogenic. Here we study the contribution of IRE1 to AD using a 
conditional knockout model in the context of AD. 

Method 

We generated a brain-specific knockout mouse for IRE1 (IRE1cKO) and crossed it with an AD transgenic model 
termed 5xFAD. 6-month-old animals were analyzed for AD pathological features using histological, biochemical, 
behavioral and synaptic alteration analysis. 

Results 

We have obtained encouraging results indicating that IRE1 phosphorylation correlates with the severity of AD 
pathology in human tissue. Genetic ablation of the RNAse domain of IRE1 in the nervous system significantly 
reduced amyloid beta (Abeta) deposits in IRE1cKO/5xFAD mice when compared to 5xFAD mice using the ThS 
staining, 4G8 antibody and aqueous-insoluble Abeta species. Remarkably, these results correlated with improved 
learning and memory as measured by means of the Morris Water maze test and also LTP measurements. 

Conclusion 

IRE1 could modulate the processes affecting AD progression, offering new potential strategies for ameliorating 
AD pathology. Here we have demonstrated for the first time that IRE1 inhibition has beneficial effects on AD 
progression in preclinical models of the disease using genetic tools in vivo.  
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ADPD7-0556 
RECOMBINANT APOA-I MILANO VARIANT REDUCES CEREBRAL Β-AMYLOID ACCUMULATION IN A 
MOUSE MODEL OF ALZHEIMER'S DISEASE 
M. Hernandez Guillamon
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1
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1
Vall d'Hebron Research Institute, Neurovascular, Barcelona, Spain  

 
Aims 

ApoA-I is the major component of high-density lipoproteins and has a crucial role on cholesterol metabolism. 
Furthermore, ApoA-I binds beta-amyloid (betaA) and prevents its aggregation and toxicity in vitro. Apolipoprotein 
A-I-Milano (ApoA-I-M) is a natural variant of ApoA-I, characterized by containing the R173C mutation, which has 
been shown to be more functionally effective than ApoA-I-wild type (wt) in models of atherosclerosis and 
cardiovascular damage. Hence, we speculate that ApoA-I-M may also protect the betaA–affected vasculature in 
Alzheimer’s disease (AD).   

Method 

We produced recombinant ApoA-I-wt and ApoA-I-M in HEK293T cells and the proteins functionality was 
assessed by ThioflavinT binding assay. We tested their effect on the cell viability reduction induced by betaA(1-
42) in brain endothelial cells. Finally, we determined the effect of the chronic intravenous administration of rApoA-
I-M (2 mg/Kg, 8 weeks/ 25 doses) in old Amyloid Precursor Protein (APP) transgenic mice (APP23, Novartis). 

Results 

Both rApoA-I-wt and rApoA-I-M were able to avoid the aggregation of betaA(1-42) and betaA(1-40), although 
rApoA-I-M was significantly more effective in protecting cultured cells from betaA-toxicity. We tested the effect of 
peripheral rApoA-I-M chronic treatment in APP23 and we found reduced levels of soluble and insoluble betaA(1-
42) and betaA(1-40) in mice that received rApoA-I-M compared to the saline-treated group, which were 
accompanied by a decrease in brain expression of reactive inflammatory markers, such as GAFP and CD68. 

Conclusion 

Chronic treatment of APP23 mice with rApoA-I-M in vivo significantly reduced the cerebral betaA load, suggesting 
the applicability of this molecule as a therapeutic candidate to protect the brain in AD.  
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ADPD7-0850 
BLOOD-BRAIN BARRIER PERMEABLE NANOPARTICLE AIDED INCLUSION OF A THERAPEUTIC DRUG 
COCKTAIL FOR ALZHEIMER'S DISEASE 
K. Broersen
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Aims 

A range of drug candidates for Alzheimer’s disease show promising effects in vitro, but delivery to the brain 
withholds their success upon in vivo administration. As most drugs cannot pass the blood-brain barrier (BBB), 

drug carrier systems are essential for effective drug delivery and a BBB-permeable nanoparticle is developed to 
circumvent this problem. Moreover, most current therapeutic strategies focus on isolated targets neglecting the 
multifactorial character of this disease. We aimed at investigating the therapeutic potential of a drug cocktail 
incorporated into a BBB-permeable nanoparticle.   

Method 

Single-chain polymer nanoparticles (SCNP) are prepared using a single drop intramolecular crosslinking 
approach and functionalized with ligands that trigger BBB uptake. BBB-permeability is tested using BBB-on-a-
microfluidic chip technology. 

Results 

Using large-scale cell-based screening we selected four therapeutic drugs targeting established early disease 
markers including neuroinflammation, oxidative stress, toxic amyloid beta peptide oligomers, and amyloid beta 
peptide active proteolytic enzymes. We also developed a new class of polymeric nanoparticles, which are an 
order of magnitude smaller than conventional polymer nanoparticles, in the sub-20 nm size regime. The single 
drop polymer cross-linking procedure employed offers control over size and dispersity. Moreover, the 
nanoparticles are non-toxic to neuroblastoma cells and can be subjected to pre- or post-synthesis modification, 
enabling targeted drug delivery. We further found that the developed nanoparticles are capable of encapsulating 
small molecule drugs that retain their biological activity  upon release in a cellular environment. 

Conclusion 

We developed BBB-permeable water-soluble biodegradable fluorescently labelled SCNPs that are capable of 
encapsulating small molecule drugs without affecting their envisaged biological activity. 
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ADPD7-0341 
ANTIBIOTIC RIFAMPICIN IS A CANDIDATE PREVENTIVE MEDICINE FOR DEMENTIA: ITS ACTIONS 
AGAINST AΒ AND TAU OLIGOMERS 
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Aims 

Amyloid β (Aβ), tau, and α-synuclein, or more specifically their soluble oligomers, are the etiologic molecules in 
dementia. Clinical studies of Aβ-targeting therapies in Alzheimer’s disease have revealed that the treatments after 
disease onset have little benefit on patient cognition. Thus, we decided to explore a preventive medicine for 
dementia which is orally available, has little adverse effects, and is effective at reducing neurotoxic oligomers with 
a broad spectrum. 

Method 

Initially, five candidate compounds, which include rifampicin, curcumin, epigallocatechin-3-gallate, myricetin, and 
scyllo-inositol, were tested in cultured cells for their anti-Aβ oligomer activities. Then, the anti-oligomer spectrum 
of rifampicin was examined by the photo-induced cross-linking of unmodified proteins (PICUP) assay. Finally, the 
beneficial effect of rifampicin was evaluated in APPOSK mice (Aβ oligomer model) and tau609 mice (tauopathy 
model). 

Results 

Among the five compounds, rifampicin showed the strongest activities against the accumulation and toxicity of 
intracellular Aβ oligomers. Under cell-free conditions, rifampicin inhibited oligomer formation of Aβ, tau, and α-
synuclein, indicating its broad spectrum. When orally administered to aged APPOSK mice and tau609 mice for 1 
month, rifampicin reduced the accumulation of Aβ oligomers and tau oligomers, respectively, as well as tau 
hyperphosphorylation, synapse loss, and microglial activation in a dose-dependent manner. In the Morris water 
maze, rifampicin at 1 mg/day improved memory of these mice to a level similar to that in non-transgenic 
littermates. 

Conclusion 

If we can control its adverse effects, rifampicin could be a promising, ready-to-use medicine for the prevention of 
Alzheimer’s disease and other neurodegenerative diseases. 
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ADPD7-1149 
MESENCHYMAL STEM CELL-DERIVED SECRETOME REDUCES PLAQUE DEPOSITION AND MICROGLIA 
ACTIVATION IN ASSOCIATION TO MEMORY IMPROVEMENT IN APP/PS1 ALZHEIMER’S DISEASE MICE 
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2
Università di Genova, Neuroscience, Genoa, Italy  

 
Aims 

Alzheimer’s disease (AD) is a multifactorial disorder requiring a multifactorial therapy. Mesenchymal stem cells 
(MSC) are increasingly being considered as an alternative approach to therapy of neurodegenerative diseases of 
the central nervous system (CNS). It is now well-accepted that MSC act through paracrine mechanisms, rather 
than through their engraftment into the CNS, releasing bioactive components (secretome) when exposed to an 
injured environment. We herein investigated the therapeutic efficacy of secretome derived from MSC activated 
with AD mouse brain homogenate (MSC-CS) in APP/PS1 mice at the level of various biomarkers. 

Method 

Twelve months old APP/PS1 mice were treated intravenously (IV) with 200 uL MSC-CS and 7 days later tested in 
the novel object recognition memory task. Subsequently, mice were sacrificed and their brains collected for 
histological and biochemical analysis for: plaque deposition; microglia and astrocyte activation; CD68, IL1-beta 
and TNF-alpha expression.  

Results 

After 7 days post-MSC-CS treatment we found that APP/PS1 memory was significantly restored. The number of 
senile plaques was reduced of 30%, and remaining plaques were surrounded by resting state, rather than 
activated microglia, compared to vehicle-treated mice. The number of microglial cells was strongly reduced as 
well. We also found that CD68, indicative of active phagocytosis, was almost unperceivable in treated mice and 
the expression of TNF-alpha significantly lower.  

Conclusion 

Our findings show that one single IV injection of MSC-CS can positively change the neuropathological scenario 
encountered in APP/PS1 mice at multiple levels, thus encouraging further investigation on its action as alternative 
approach to the direct use of MSC. 
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ADPD7-0618 
PHARMACOLOGICAL INHIBITION OF BACE1 REDUCES AMYLOID AND PRESYNAPTIC PATHOLOGY IN 
TRANSGENIC ALZHEIMER MICE 
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3
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Aims 

Cognitive decline in Alzheimer’s disease (AD) strongly correlates with loss of functional synapses. Amyloid-β, a 
cleavage product of the amyloid precursor protein (APP), most likely is the primary cause for synaptotoxicity in 
AD. As the rate-limiting enzyme of the amyloidogenic processing of APP, beta site amyloid precursor protein 
cleaving enzyme 1 (BACE1) is one of the prime targets for AD. 
 
In this study we wanted to address if pharmacological inhibition of BACE1 can reduce amyloid pathology, and 
more importantly if it culminates into a beneficial effect for synaptic integrity. 

Method 

We used time-lapse in vivo two-photon imaging in an APP/PS1 model crossed with the VGLUT1-Venus knock-in 
reporter model that expresses the Vesicular GLUtamate Transporter-1 fused to Venus. The mice were treated 
with the BACE1 inhibitor NB-360 ® or vehicle and the dynamics of amyloid and presynaptic pathology were 
quantified. 

Results 

Pharmacological inhibition of BACE1 reduced the formation and growth of amyloid plaques and attenuated the 
decline in presynaptic bouton density and reduced the progressive enlargement of the peri-plaque dystrophic 
corona. 
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Conclusion 

Our Results show that together with an early diagnosis BACE1-inhibition represents a very promising 
therapeutical approach for the treatment of AD. 
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E2609, A NOVEL BACE1 INHIBITOR, DEMONSTRATES SIMILAR PHARMACOKINETICS, 
PHARMACODYNAMICS AND SAFETY BETWEEN JAPANESE AND WHITE SUBJECTS 
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Aims 

To assess the pharmacokinetics, pharmacodynamics and safety of E2609 and its metabolites in a Japanese 
population compared with a white population. 

Method 

Three cohorts of 8 healthy, Japanese, male subjects were randomized to 5, 50, or 200 mg E2609 or placebo (6 
E2609: 2 placebo). Cohort 4 enrolled 8 white, male subjects who received 50 mg E2609 or placebo (6:2). Blood 
samples were collected pre-dose and intervals up to 9 days post-dose. Plasma concentrations of E2609 and 
metabolites (M1, M2, and M5) were measured using liquid chromatography with tandem mass spectrometry. The 
potential effect of N-acetyltransferase 2 (NAT2) polymorphisms on plasma concentrations of E2609 and 
metabolites was evaluated. Plasma Abeta(1-x) levels were determined from pre- and post-dose blood samples. 
Safety, including cardiac effects, was assessed.   

Results 

Overall, E2609, M1, and M2 plasma levels (Cmax and AUCs) were dose proportional in Japanese subjects from 
5 to 200 mg. Pharmacokinetic parameters were comparable between Japanese and white subjects. E2609, M1 
and M2 concentrations were unaffected by NAT2 genotype. Plasma concentrations of M5, the N-acetylated 
metabolite of M2, were higher in rapid acetylators compared to slow acetylators. The effect of NAT2 
polymorphisms was similar between Japanese and white subjects. E2609 resulted in similar reductions in plasma 
Abeta(1-x) for Japanese and white subjects, regardless of NAT2 genotype. E2609 was well tolerated across 
cohorts, with similar findings between Japanese and white subjects on QT intervals.  

Conclusion 

Based on these pharmacokinetic, pharmacodynamics, and safety findings, E2609 can be dosed equivalently in 
Japanese and white subjects. 
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THE ROCK INHIBITOR FASUDIL AFFECTS ALPHA SYNUCLEIN AGGREGATION AND SPREADING IN 
MODELS OF PARKINSON’S DISEASE IN VITRO AND IN VIVO 
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Aims 

Rho-associated protein kinase (ROCK) was recently described as novel molecular target in Parkinson’s disease 
(PD). By using cell culture and animal models of PD we could show that pharmacological ROCK inhibition with 
the clinically approved isoquinoline derivative Fasudil displayed protective properties on neuronal survival and 
fostered axonal regeneration. In toxin-induced models of PD, Fasudil treatment attenuated nigral dopaminergic 
cell loss and increased regenerative sprouting to the striatum as well as striatal dopamine metabolites. Since 
alpha-synuclein aggregation is a major step in PD pathophysiology, and ROCK was already shown to be involved 
in aggregation in Huntington’s disease, we aimed to evaluate the anti-aggregative potential of pharmacological 
ROCK inhibition with Fasudil. 

Method 

Cell-free and cell culture models of alpha synuclein aggregation, transgenic mouse models of PD. 

Results 

We could show that Fasudil treatment affected alpha-synuclein aggregation by direct C-terminal binding in a cell-
free aggregation assay. In a cell culture aggregation model using H4 neuroglioma cells, Fasudil treatment 
decreased the number of intracellular synuclein aggregates and induced a shift towards smaller aggregates. 
Furthermore, long-term Fasudil treatment in a transgenic mouse model expressing A53T human alpha-synuclein 
reduced aggregate pathology in the midbrain, leading to improved motor and cognitive behavior, without any 
negative side effects. By stereotactic injection of pre-formed alpha-synuclein fibrils (PFFs) into the mouse brain 
we now investigated the impact of pharmacological ROCK inhibition with Fasudil on alpha-synuclein spreading. 

Conclusion 

Since disease-modifying therapies for neurodegenerative diseases should attenuate the pathology and foster 
regeneration, Fasudil appears as a highly promising pharmacological candidate in the therapy against PD. 
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Aims 

A recent discovery of Tau – microtubule end binding protein interaction (EB1,3) drove the question of whether 
enhancement of this interaction would lead to neuroprotection. As a case study, we chose activity-dependent 
neuroprotective protein (ADNP), essential with brain formation/cognition, and its snippet drug candidate, NAP 
(davunetide), containing the binding sequence to EB1/3, the SIP domain.  

Method 

N1E-115 (neuroblastoma) neuronal model and NIH3T3 fibroblasts were used as cellular models for transfection 
of Tau, EB1 and EB3 tagged with fluorescent protein. Live imaging detected microtubule dynamics and cell 
survival in the presence and absence of fluorescent NAP and zinc intoxication (with zinc linked to amyloid 
plaques). Immunoprecipitations and in-cell microtubule binding assays evaluated protein interactions.  

Results 

NAP augmented endogenous and transfected EB1 comet density in N1E-115 cells, increasing comet amounts, 
length and speed. Similar results were found for EB3. At the molecular level, NAP enhanced EB3 homodimer 
formation, while decreasing EB1-EB3 heterodimer content and driving EB1- and EB3-Tau interactions (20-fold-
increases), leading to recruitment of EB1/EB3 and Tau to microtubules under zinc intoxication. In contrast, NAP 
did not protect NIH3T3 cells against zinc intoxication, unless these cells were transfected with Tau. Interestingly, 
Tau could be replaced by E-MAP-115 (ensconsin/MAP7), a protein expressed in non-neuronal cells and tissues, 
essential for organelle transport activation by kinesin-1. 

Conclusion 

EB-Tau (microtubule associated proteins) interaction is a novel target for endogenous ADNP neuroprotection, 
and a future target for drug development, with NAP as a prototype.  

  

Molecular Psychiatry, in press 
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TRAFFIC JAM: IMPAIRMENT OF AUTOPHAGY AND ENDOCYTIC PATHWAYS BY THE PARKINSON’S 
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Aims 

Genetic variations of the leucine-rich repeat kinase 2 (LRRK2) present the most prevalent cause of familial 
Parkinson’s disease (PD). Recent studies link an impairment of autophagy to the kinase and/or GTPase domain 
of LRRK2, which also harbor the most prevalent pathogenic mutations. Thus, we evaluated the effects of the 
catalytic core of LRRK2, consisting of a Ras-like GTPase (ROC), a C-terminal of ROC (COR) and a kinase 
domain, together named LRRK2-GCK, during ageing. 

Method 

In the present study, we created a PD-yeast model heterologously expressing human LRRK2-GCK and studied 
oxidative stress, viability, autophagy and vesicular trafficking via flow cytometry, fluorescence microscopy, 
immunoblotting and other biochemical assays. 

Results 

Already within the first day of chronological ageing, we observed oligomeric forms of LRRK2-GCK. With 
progressing cellular age, this protein caused a severe impairment of autophagy and distinct endocytic pathways, 
subsequently resulting in increased levels of reactive oxygen species and finally cell death. Interestingly, the level 
of cytotoxicity varied between the different PD-associated mutant forms of LRRK2. 

Conclusion 

We successfully established a yeast model to study the effects of LRRK2-GCK on cellular trafficking and viability 
during ageing. In this work, we provide evidence for a critical role of the GCK-fragment in the dysregulation of 
autophagy and distinct endocytic pathways ultimately resulting in cell death. To shed light on the molecular details 
of these processes, we aim for purification of this protein, followed by biophysical and structural characterization 
to connect these attributes to its toxic effects. 
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GTP BINDING REGULATION OF CELLULAR LOCALIZATION OF PARKINSON'S DISEASE ASSOCIATED 
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Aims 

Mutations in LRRK2 (Leucine Rich Repeat Kinase 2) comprise the most common cause of familial Parkinson´s 
disease (PD), and sequence variants modify risk for sporadic PD. Previous studies indicate that LRRK2 interacts 
with microtubules and alters microtubule dynamics as well as microtubule-mediated vesicular transport 
processes. However, the molecular determinants within LRRK2 required for such interactions have remained 
unknown. 

Method 

Overexpression of GFP-tagged LRRK2 mutants and treatments with kinase inhibitors, followed by inmunostaining 
experiments and GTP binding assays were performed. 

Results 

Here we report that most pathogenic LRRK2 mutants cause relocalization of LRRK2 to filamentous structures 
which colocalize with stable microtubules, and an identical relocalization is seen upon pharmacological LRRK2 
kinase inhibition. The pronounced colocalization with such type of microtubules does not correlate with altered 
LRRK2 kinase activity or phosphorylation status, but with increased GTP binding. Synthetic mutations which 
impair GTP binding, as well as LRRK2 GTP-binding inhibitors profoundly interfere with the abnormal localization 
of both pathogenic mutant as well as kinase-inhibited LRRK2. . 

Conclusion 

Our findings indicate that disrupting LRRK2 GTP binding may be beneficial in minimizing microtubule-mediated 
alterations due to pathogenic LRRK2 mutants, as well as in therapeutic approaches centered around 
pharmacological LRRK2 kinase inhibition 
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Cerebral small vessel pathology is heterogeneous as are the resulting lesions including recent subcortical infarcts 
and cortical microinfarcts, lacunes, white matter abnormalities and microbleeds. Small vessel disease is 
commonly seen in the course of brain aging and in neurodegenerative disorders including Alzheimer and 
Parkinson Disease. Lesions correlate with cognitive decline on the group level, but we only start to understand 
why on the level of the individuum identical the magnitude of lesions results in highly variable clinical 
consequences. The study of normal appearing brain tissue (white matter and cortex) by diffusion tensor Imaging, 
magnetization transfer imaging, high resolution MRI and voxel-based lesion symptom mapping substantially 
increased this understanding. According to pathological correlative studies small vessel disease related brain 
lesions including basal ganglia lacunes and cortical microinfarcts explain 15% of cognitive impairment in dementia 
cases, while Braak staging and amyloid staging explain 30% and 3.5%, respectively. It is important to note that 
microinfarcts cannot only be visualized on 7 T but also on 3 T MRI. A total of 27% of cortical microinfarcts on 7T 
is visible on 3T, and 87% of cortical microinfarcts on 3T are also seen on 7T scans. Despite cerebral small vessel 
disease being the second most common endemic in the brain of the elderly besides AD pathology there exists no 
established treatment. Longitudinal studies indicate that small vessel disease related abnormalities may facilitate 
the development of treatment in proof-of concept studies with only small sample sizes needed.  
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THE ROLE OF NEUROVASCULAR ASTROCYTES IN DEMENTIA 
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Vascular cognitive impairment and dementia (VCID) is the second leading cause of dementia behind Alzheimer’s 
disease (AD) and is a frequent co-morbidity with AD. Despite its prevalence, little is known about the molecular 
mechanisms underlying the cognitive dysfunction resulting from cerebrovascular disease. Astrocytic end-feet 
almost completely surround intraparenchymal blood vessels in the brain and express a variety of channels and 
markers indicative of their specialized functions in the maintenance of ionic and osmotic homeostasis and 
gliovascular signaling. These functions are mediated by end-foot enrichment of the aquaporin 4 water channel 
(AQP4), the inward rectifying potassium channel Kir4.1 and the calcium-dependent potassium channel MaxiK. 

Using our HHcy model of VCID we examined the time-course of astrocytic end-foot changes along with cognitive 
and neuroinflammatory outcomes. We found that there were significant astrocytic end-foot disruptions in the 
HHcy model. AQP4 becomes dislocalized from the end-feet, there is a loss of Kir4.1 and MaxiK protein 
expression, as well as a loss of the Dp71 protein known to anchor the Kir4.1, MaxiK and AQP4 channels to the 
end-foot membrane. Neuroinflammation occurs prior to the astrocytic changes, while cognitive impairment 
continues to decline with the exacerbation of the astrocytic changes.  

We have previously reported similar astrocytic changes in models of cerebral amyloid angiopathy (CAA) and 
therefore, we believe astrocytic end-foot disruption could represent a common cellular mechanism of VCID and 
may be a target for therapeutic development. 
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Background. Cerebral microbleeds (CMB) can be identified on MRI and neuropathologically, cortical 

microinfarcts (CMI) are only detectable on post-mortem examinations.  

Methods. In order to identify the clinical consequences of CMI and CMB and their relationship to cerebral amyloid 

angiopathy, we have performed clinicopathological correlations and pathological examinations in over 300 older 
individuals.   

Results. CMI proved to be potent correlates of global cognitive function in both pure vascular and mixed 

(Alzheimer and vascular) cases explaining up to 36% of the clinical variability as measured by the clinical 
dementia rating scale. CMI were not related to the presence of vascular risk factors. In contrast to MRI findings, 
CMB were extremely common on pathological examination (93% of the cases) and less clearly related to 
cognitive function. Neither CMI nor CMB were related topographically to CAA.  

Conclusions. The clinical impact of microscopic cerebral vascular pathology is much stronger for CMI than CMB. 

The absence of a clear association with either CAA or vascular risk factors raises intriguing questions regarding 
the underlying pathophysiological mechanisms leading to the formation of these very small lesions. 
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Aims 

Evidence is mounting that blood-derived factors are present in CAA that may play a role in protein aggregation 
and deposition in the vessel wall. We therefore investigated whether FXIIIa is present in CAA and if FXIIIa cross-
link activity affects Aβ aggregation.   

  

Method 

We used immunohistochemistry of FXIIIa antibodies and in situ FXIIIa activity on human post-mortem AD tissue 

to investigate FXIIIa colocalisation with Aβ in CAA. In addition, we used biochemical and surface plasmon 
analysis in combination with FXIIIa activity inhibitors to unravel the protein-protein binding interaction of FXIIIa 
and Aβ.  

Results 

We showed that FXIIIa and its activator thrombin colocalise with the Aβ deposition in CAA in human post-mortem 
AD tissue. In addition, we also found in situ FXIIIa activity in CAA in post-mortem AD tissue. Furthermore, we 
determined that FXIIIa binds to Aβ with a higher binding affinity for Aβ1-42 compared to Aβ1-40. Moreover, we 
showed that highly stable FXIIIa-Aβ complexes are formed independently of FXIIIa cross-linking activity that 
protected cerebrovascular cells from Aβ-induced toxicity in vitro. 

Conclusion 

Together, our data showed that FXIIIa colocalises with Aβ in CAA, and that FXIIIa forms unique protein 
complexes with Aβ that might play an important role in Aβ deposition and persistence in the vessel wall. 
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Aims 

Enlarged perivascular spaces (PVS) have been recognized as marker of small vessel disease (SVD). The 
relationship between PVS in the hippocampus and amyloid deposition estimated using CSF biomarkers, and 
cognitive tests is as yet not fully known. 

Method 

FLAIR and T1 images from 166 MCI patients (age 71.4 years, 41.6 % female) from the Swedish BioFINDER 
study were used to assess presence of PVS with diameter over 1 mm in the hippocampus.  The white matter 
lesion volume was determined semi-automatically and presence of lacunes visually assessed. Cerebrospinal fluid 
(CSF) levels of Aβ38, Aβ40, Aβ42 and Neurofilament light (NfL) were determined using ELISA. Cognitive tests 
included MMSE and the ADAS-3 cognitive test of delayed recall. 

Results 

PVS (1 or more) in the left or right hippocampus were present in 70.5% of cases and the mean number of PVS 
was 3.2. PVS were associated with CSF Aβ38 (p=0.01) and CSF Aβ40 (p=0.02), but not with CSF Aβ42 (p=0.95) 
or NfL. However, PVS were not associated with WML volume, lacunes or a composite cardiovascular risk score 
based on the presence of diabetes, stroke/TIA, ischemic heart disease and hypertension. Furthermore, PVS were 
not associated with MMSE or ADAS-3. 

Conclusion 

Our results suggest that PVS in the hippocampus are associated with Aβ38 and Aβ40, potentially reflecting 
vascular wall pathology, but not with Alzheimer specific Aβ42 or with NfL that is strongly associated with (Aβ) 
pathology. However, in this population, there was no association with other markers of SVD, namely white matter 
lesions and lacunes.  
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Aims 

The urgent need of early biomarkers for the diagnosis of Cerebral Amyloid Angiopathy-related inflammation 
(CAA-ri) is a challenging issue in clinical practice, given the high responsiveness of patients following a prompt 
immunosuppressive therapy. We validated the diagnostic and prognostic role of two cerebrospinal fluid (CSF) 
candidate biomarkers: 

-  Anti-Aβ autoantibodies (Aβ-ABS) as biomarker of the autoimmune reaction (ARIA-E) 

-  Tissue Factor Pathway Inhibitor (TFPI), as biomarker of the CAA-related endothelial impairment (ARIA-H) 

Method 

Case-control longitudinal study on the largest and well-characterized cohort of CAA-ri (n=61) recruited Worldwide, 
namely iCAβ international network, based on the current clinico-radiological criteria (JAMA-Neurol. 2016). CSF 
samples have been collected both during the acute phase of the disease (apCAA-ri) and after clinico-radiological 
remission (rpCAA-ri). Experimental cut-offs have been calculated to define the biomarkers’ diagnostic and 
prognostic potential (ROC curve analysis). 

Results 

apCAA-ri demonstrated a 3-fold increased concentrations of Aβ-ABS and TFPI in CSF. The experimental cut-offs 
we set-up reached 100% of sensitivity and specificity in the diagnosis of CAA-ri, when the two biomarkers are 
considered simultaneously. The follow-up analysis highlighted the strong predictive value of Aβ-ABS and TFPI in 
estimating the full clinical-radiological and biological response in rpCAA-ri, discriminating responsive vs non-
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responsive CAA-ri even in challenging cases where an apparent clinical or radiological remission was initially 
suggested. 

Conclusion 

We strongly support the inclusion of Aβ-ABS and TFPI as diagnostic and prognostic biomarkers in the current 
clinico-radiological criteria of CAA-ri. Aβ-ABS and TFPI might also represent a valuable tool for the prediction 
and/or monitoring of immunotherapy-induced ARIA in clinical trials. 
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Aims 

Cerebral amyloid angiopathy (CAA) is an age-related disease and a major cause of lobar hemorrhage in elderly. 
CAA co-occurs with Alzheimer disease (AD) and  is comprised of amyloid-beta peptide. Pathological 
manifestations of CAA include degeneration of smooth muscle cells (SMC) and hemorrhage. There is a great 
need to understand the vascular contribution to cognitive dysfunction.We hypothesize that impaired vascular 
function underlies amyloid accumulation along arteries thus triggering degenerative process in SMC, 
exacerbating vessel function.   

Method 

To define the temporal resolution between amyloid deposition and SMCs loss we used mice that manifest 
AD/CAA pathologies in combination with multiphoton in-vivo imaging. APP/PS1 mice were crossed with mice that 
express EGFP in their VSMC to study the structural changes induced by amyloid . High speed bi-directional line 
scans were used to monitor changes in vessel diameter and CBF.  

Results 

Using longitudinal in-vivo imaging we visualized individual VSMC along the progression of CAA and found that 
individual VSMC loss can be detected at early stages of amyloid deposition (6 months) and exacerbated 
dramatically with age. Functionally, we observed global impairments in vessel reactivity in mice affected with 
CAA. Spontaneous changes in vessel diameter and CBF were detected in aged APP/PS1 mice.  

Conclusion 

Global SMC loss occurs in AD mice at early stages of amyloid deposition and exacerbates with 
age.  Spontaneous changes in vessel reactivity occur later with aging and thus cannot underlie amyloid 
accumulation. The functional and structural readouts, as reported here, highlights these models’ potential in 
evaluating  therapeutic interventions. 
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Aims 

While Tau in cerebrospinal fluid (CSF) is an established Alzheimer’s disease biomarker, it might also be a 
biomarker for other neurodegenerative conditions. Studies suggest Tau as CSF biomarker for Acute Ischemic 
Stroke (AIS), while others demonstrate its potential as AIS biomarker in blood. We studied Tau in paired 
CSF/plasma samples to corroborate these findings. 

Method 

CSF and plasma were collected from 50 AIS patients at hospital admission. Plasma sampling was repeated 24h, 
72h, 7 days, 1 and 3 months post-stroke. Long-term outcome was judged by mRS, stroke severity by NIHSS and 
infarct volume by MRI. CSF Tau was measured with the Euroimmun total-tau ELISA, while plasma Tau was 
measured with an in-house ELISA and by Simoa (Quanterix). 

Results 

CSF Tau, at admission, was correlated with mRS 12 months post-stroke and NIHSS. High plasma tau levels, 
which correlated with CSF levels at admission and 1 month post-stroke, were related to mRS at 3 and 12 months 
post-stroke, NIHSS as well as infarct volume, especially at 7 days post-stroke where plasma tau peaked. Finally, 
plasma tau quantified by ELISA correlated with tau quantified with the Simoa immunoassay (Pearson’s r=0.678; 
P<0.0001). 

Conclusion 

Although CSF Tau predicted long-term outcome as well as stroke severity at admission, CSF sampling of patients 
with AIS is difficult. Collecting blood/plasma is less invasive, more straightforward. Based on our findings in paired 
CSF/plasma samples, measurement of plasma Tau by ELISA or SiMOA, especially 7 days post-stroke, offers 
information on long-term outcome, stroke severity as well as infarct volume. 
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We will discuss the 3D structure of a disease-relevant Abeta(1–42) fibril polymorph. The 3D structure is 
composed of two molecules per fibril layer, with residues 15-42 forming a double horseshoe-like [BM1] cross-β-
sheet entity with maximally buried  hydrophobic side-chains. Residues 1-14 are partially ordered  and in a β-
strand conformation, but do not interact specifically with the the core structure. It is interesting to note that all the 
known familial Alzheimer’s mutations that are localized in the core of the presented core structure (i.e. K16N, 
A21G, E22Q, E22G, E22K, E22D, D23N) may favor the determined 3D structure. While most of them may 
attenuate inter-molecular charge repulsion (i.e. K16N, E22Q, E22G, D23N and E22K), A21G and E22G may 
rather relax the backbone restraints due to the quite peculiar side-chain arrangements of F19-F20 and E22-E23, 
respectively. The correlation between fibril structure and familial mutations indicate the importance of the amyloid 
in Alzheimer’s disease.  

We will further discuss, various structural properties of a-syn and possible associations with both disease and 
normal function. On the one hand, a mutant-based structure-activity relationship of a-syn indicates the toxic 
nature of oligomers. On the other hand, a-syn high density lipoprotein particles (HDL) have been obtained 
suggesting a role of a-syn in the storage of negatively-charged lipids.  

  

Wälti et al. (2016) Atomic-resolution structure of a disease-relevant Abeta(1-42) amyloid fibril. Proc Natl. Acad. 
Sci 2016 

  

Eichmann et al. (2016) Preparation and Characterisation of Stable a-syn lipoprotein particles. J. Biol. Chem. 
15:8516.  

  

Winner et al. (2011) in vivo demonstration that a-syn oligomers are toxic. Proc. Natl. Acad. Sci., 108:4194. 
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LYMPHOCYTE ACTIVATION GENE 3 IS THE NEURON TRANSMISSION RECEPTOR FOR PRIONIC 
SPREAD OF PATHOLOGIC ALPHA-SYNUCLEIN 
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Emerging evidence suggests that pathologic α-synuclein transmits from neuron-to-neuron and accounts for the 
spread and progression of Parkinson’s disease.  How pathologic α-synuclein gains entry into neurons is not 
known.  Accordingly, we sought to identify the mechanism by which pathologic α-synuclein enters neurons and 
contributes to neuron-to-neuron spread of pathologic α-synuclein.   A model system employing recombinant α-
synuclein preformed fibrils (PFF) was used to study of the transmission of misfolded α-synuclein from neuron to 
neuron both in vitro and in vivo. We found that α-synuclein PFF binds to lymphocyte activation gene 3  (LAG3) 
with high affinity using an alkaline phosphatase binding assay.  LAG3 has a greater than 40-fold selectivity for α-
synuclein PFF versus monomeric α-synuclein and does not bind to Tau PFF or β-amyloid oligomers or β-amyloid 
PFF.   α-Synuclein PFF also preferentially binds to APLP1 and Neurexins. LAG3 is required for the endocytosis of 
α-synuclein PFF since knockout of LAG3 or antibodies against LAG3 prevent the endocytosis of α-synuclein PFF 
in neurons. Neuron-to-neuron transmission α-synuclein PFF is attenuated in LAG3 knockouts or by LAG3 
antibodies.  Intrastriatal injection of α-synuclein PFF leads to dopamine neuronal loss, increased pathologic α-
synuclein as assessed by phospho serine 129 α-synuclein immunoreactivity and neurobehavioral 
deficits.  Knockout of LAG3 dramatically prevents the neuropathologic and behavioral deficits following 
Intrastriatal injection of α-synuclein PFF. In summary, LAG3 is the α-synuclein transmission receptor and 
strategies aimed at blocking its ability to transmit pathologic α-synuclein holds particular promise for preventing 
the prionic spread and pathogenesis of pathologic α-synuclein in Parkinson’s disease.   
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PHOSPHORYLATED ALPHA-SYNUCLEIN FIBRILS PROMOTE PATHOLOGY AND NEURODEGENERATION 
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Aims 

Within Lewy bodies (LBs), nearly all accumulated alpha-Synuclein is phosphorylated on serine 129 (Ser-129) 
suggesting a critical role of the phosphorylation in the progression of Parkinson's disease. In vitro and in vivo 
studies, linking phosphorylation of alpha-Synuclein on different sites to its aggregation and/or toxicity, have 
resulted in equivocal results. alpha-Synuclein fibrilar species exerts the ability to be secreted and uptaken from 
neuronal cells in a trans-synaptic function. However, the effect of phosphorylation of alpha-Synuclein fibrils in the 
seeding and propagation potential of alpha-Synuclein has not been examined. In this study we evaluated the 
effect of alpha-Synuclein phosphorylation on its propagation capacity in vivo. 

Method 

We performed stereotaxic unilateral injections targeting the dorsal striatum using three different types of 
preformed fibrilar alpha-Synuclein: wt fibrils, S129 stably phosphorylated fibrils and mutant S129A bearing the 
substitution Ser-Ala.  

Results 

We show here that in wt mice, intracerebral injections of phosphorylated fibrils induce a robust formation of 
pathological inclusions in the murine CNS accompanied with reduced DA neuron survival compared to wt- or 
mutant S129A-fibrils. Interestingly, exacerbated pathology upon in vivo administration of phosphorylated fibrils 
was associated with a dysregulated innate immune response early post-injection, and appeared to relate to 
differential uptake. 

Conclusion 

Our data suggest that phosphorylation, which appears to be critical in Parkinson's disease, adds “aggregation” 
capacity to the alpha-Synuclein assemblies and as such may regulate the onset of neuronal dysfunction 
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Aims 

To uncover the initiating factors responsible for protein misfolding and nneuroinflammation in Parkinson’s disease 
(PD) we have studied the hypothesis that exposure to bacterial amyloid in the gut enhances AS misfolding and 
inflammation in gut and brain neurons. Recent studies have shown that misfolded AS and related proteins (Aβ, 
Tau, TDP43) have prion-like properties that involve autocatalytic, noncovalent, self-propagating, nucleation 
dependent production of β-pleated sheet structures which are transmissible. The largest opportunity for exposure 
of humans to foreign antigens is in the gut. Our commensal organisms (the microbiota) include bacteria that make 
functional amyloid proteins 

Method 

Aged Fischer 344 male rats which develop AS deposits in gut neurons with age (~24 months) were exposed 
orally every week for 2-3 months to: 1). Mutant E. coli unable to produce the protein curli (n=9); 2). Wild type E. 
coli making the extracellular amyloid protein curli, (n=11); or 3). Vehicle alone (n=13). 

Results 

Rats exposed to bacteria producing curli had more neuronal AS deposition in neurons in both gut and brain 
(striatum and hippocampus), and also had more microgliosis in brain (neocortex, hippocampus, and striatum) 
than rats exposed to either mutant bacteria unable to synthesize curli or to vehicle alone. Our findings do not 
appear to be caused by T cell activation by bacterial amyloid. We also observed that AS-expressing C. elegans 
exposed to curli had enhanced AS aggregation. 

Conclusion 

These results suggest that bacterial amyloid may be working as a trigger to initiate AS aggregation through cross-
seeding and priming of immune responses to AS.  
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Aims 

A salient feature of misfolded alpha-synuclein in Lewy bodies is its post-translational modification, including 
conjugation to ubiquitin monomers and chains. Accordingly, ubiquitin adaptors such as p62 have been shown to 
co-localize with Lewy bodies. However, a systematic investigation of this association has not been performed and 
the functional relevance of such adaptors in the formation of alpha-synuclein aggregates remains unclear. We 
previously characterised the localisation and composition of ubiquitin conjugates in Lewy bodies and identified 
enzymes that regulate alpha-synuclein ubiquitination and turnover. Here, we assessed the role of ubiquitin 
adaptor proteins in seeded aggregation of alpha-synuclein using pre-formed human A53T fibrils. 

Method 

Fibrils of human recombinant  A53T alpha-synuclein were used to seed the aggregation of de novo synthesised 

alpha-synuclein in clonal SY5Y cells.  Confocal immunofluoresence microscopy was used to study co-localisation 
with a variety of markers and ubiquitin-receptors. Lentiviral shRNA knockdown was performed to assess the 
effect of ubiquitin adaptors on monomeric and pathogenic forms of alpha-synuclein. 

Results 

The seeded aggregates were strongly positive with antibodies against phosphorylated Ser129 alpha-synuclein 
and ubiquitin. These aggregates co-localised with a specific set of ubiquitin adaptors that function in endosomal 
and autophagic but not proteasomal trafficking but were negative for LC3 and Lamp1. Efficient knockdown of the 
ubiquitin-mediated autophagy adaptors, did not alter the extent of alpha-synuclein aggregation.      

Conclusion 

Collectively our data suggest that sequestration of classic ubiquitin adaptors that function in autophagy is 
dispensable for the seeded aggregation of alpha-synuclein. The relevance of ubiquitin adaptors that function in 
endosomal trafficking will be discussed. 
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Aims 

The loss of chaperone function of the DJ-1 protein has been linked to the onset of Parkinson’s Disease (PD) by 
the observations that DJ-1 can inhibit the aggregation of alpha-synuclein (aSyn) in vitro, in cells and in vivo. 
Herein, the biophysical and structural nature of the interaction between native dimeric DJ-1 and monomeric aSyn 
is investigated.  

Method 

To elucidate a possible interaction between reduced (Cys106-SH), oxidized (Cys106-SO2) and over-oxidized 
(Cys106-SO3) DJ-1 and monomeric aSyn, microscale termophoresis (MST), NMR HSQC and differential 
scanning fluorometry (DSF) experiments were carried out in vitro. 

Results 

Strong interactions were observed between DJ-1, in oxidized and over-oxidized states, and monomeric aSyn, 
while reduced DJ-1 bound weakly to aSyn.  The thermal stabilities of DJ-1 in oxidized and over-oxidized states 
were significantly increased by the presence of aSyn, while DJ-1 in reduced state was less affected. NMR HSQC 
experiments of 

15
N labelled monomeric aSyn with unlabeled DJ-1 showed that DJ-1, in oxidized state, binds to 

the N-terminal first 20 amino acids of aSyn, while no interaction was observed between aSyn and DJ-1 in reduced 
state.  

Conclusion 

DJ-1, in oxidized and over-oxidized states, strongly interacted with monomeric aSyn.  Therefore, the oxidation of 
DJ-1 during disease conditions can trigger the formation of DJ-1 - aSyn interaction. This interaction can prevent 
the aggregation of aSyn and therefore may protect neurons from aSyn aggregation caused deficits.  These 
results propose a unique chaperone mechanism by DJ-1 toward aSyn in disease conditions, in which DJ-1 
sequesters monomeric aSyn and thereby reduces aSyn oligomerization and aggregation. 
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Aims 

Alpha-synuclein (α-syn) is central to the pathogenesis of Parkinson’s disease (PD). Further, experimental vector-
mediated overexpression of α-syn in the substantia nigra pars compacta (SNc) results in α-syn aggregation and 
neurodegeneration. The strong correlation between aggregated α-syn and the development of PD pathology has 
precipitated the theory that α-syn-mediated pathology arises due to a toxic gain-of-function. Consequently, many 
current therapeutic strategies center on directly targeting α-syn levels. However, removal of endogenous α-syn 
from mature SNc neurons in rodents and non-human primates results in neurodegeneration, suggesting that α-

syn is essential for the survival of certain neuronal populations. However, is this apparent loss-of function toxicity 
related to PD disease etiology? To explore this, we tested the hypothesis that α-syn aggregates are not directly 
toxic; rather α-syn aggregation produces toxicity by sequestering functional monomeric α-syn. 

Method 

We utilized rAAV-mediated overexpression of α-syn to induce aggregation in neurons of the rat SNc while also 
maintaining functional levels of monomeric α-syn through the concomitant expression of a non-aggregatable α-
syn (NAS) isoform. 

Results 

Animals that received rAAV-α-syn alone displayed: 1) increase in forepaw akinesia and 2) loss of tyrosine 
hydroxylase (TH) neurons in the SNc compared to controls. In contrast, animals that received the NAS isoform 
either alone, or together with, wildtype α-syn, showed neither forepaw akinesia nor loss of TH. 

Conclusion 

These results demonstrate that the toxicity associated with α-syn aggregation can be obviated by maintaining 
soluble α-syn. Further, these data support the overarching hypothesis that aggregation of α-syn results in toxicity 
via a de facto loss-of-function.  
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Aims 

Brain alpha-synuclein (α-syn) depositions are the major pathological features of Parkinson’s disease (PD) and 
Multiple System Atrophy (MSA). Plasma-borne anti-α-syn autoantibodies play potentially an important role in 
clearing or/and blocking circulating pathological α-syn. We have recently showed that the occurrence of high 
affinity anti-α-syn antibodies in plasma from PD patients is reduced compared to controls, and nearly absent in 
MSA patients. Thus, α-syn aggregates may not effectively be cleared by the immune system in PD and MSA. 
Here, we compared the distinct patterns of α-syn reactive IgG subclasses and low-affinity IgM antibodies in 
plasma from PD and MSA patients. 

Method 

We have investigated levels of anti-α-syn IgGs and IgMs, including IgG subclasses, in plasma from a 45 PD and 

37 MSA patients, and 58 control individuals, using an indirect Enzyme-Linked Immunosorbent Assay (ELISA). We 
have also measured total concentration of IgGs and IgMs in plasma samples. 

Results 

The levels of α-syn reactive IgMs were significantly decreased in plasma from PD and MSA patients compared to 
healthy controls (p=1.8E-07) and significantly correlated with the disease progression in PD (r = -0.361, p=0.022). 

Whereas, the levels of anti-α-syn IgG-Total and IgG1 were unchanged, the IgG2-4 subclasses showed a disease 
specific patterns with IgG4 as potential diagnostic biomarker (ROC AUC: 0.82, p<0.0001). 

Conclusion 

Our observations support the idea that systemic immunological responses, especially the anti-α-syn IgM and IgG 
subclass 2, 3 and 4 antibodies, may contribute to shaping the clinical outcome of PD and MSA. 
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Aims 

Noninvasive brain stimulation with trains of repetitive Transcranial Magnetic Stimulation (TMS) can modulate 
activity in specific cortical brain region and networks, and thus affect cognitive function. The neuroAD™ Therapy 
System delivers brain MRI neuro-navigated, focal TMS concurrently with Cognitive Training exercises.  The 
Cognitive Training tasks are designed to engage the cognitive functions of the brain networks targeted by a 
preceding train of TMS. 

Method 

This pivotal, aimed to gain regulatory clearance (equivalent to pharmaceutical phase III study), randomized, 
double-blind, sham-controlled clinical trial was designed to evaluate the efficacy and safety of a 6 weeks course 
of daily neuroAD™ Therapy in the treatment of cognitive function in patients with mild to moderate Alzheimer 
(NIA-AA criteria).  

In a multi-center study at 10 sites, 131 subjects were enrolled and randomized to neuroAD™ versus sham 
(placebo). Participants were 60-90 years old, with MMSE 18-26, CDR 1-2, and on stable doses of cholinesterase 
inhibitors or memantine (or un-medicated for AD).   

Informed Consent was obtained from all participants. All subjects had evaluation of ADAS-Cog and CGI-C 
baseline, week 7 and week 12.  Enrolled patients were randomized to either Active or Sham treatment groups. 
Both Active and Sham interventions involved 30 daily sessions over six weeks. Each session was approximately 
one hour long. 

Results 

 The pivotal, regulatory-targeted study is complete. The safety results will be presented at the meeting. 

Conclusion 

Study outcomes support an on-going FDA application for clearance of the neuroAD™ Therapy System. 
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Aims 

Alzheimer's disease (AD) is the most common form of dementia in the elderly. In addition to its main pathological 
signatures like accumulation of extracellular amyloid plaques and intracellular neurofibrillary tangles, AD is 
associated with hypoxia, neuroinflammation and diminished blood flow. Hyperbaric Oxygen Therapy (HBOT), the 
medical administration of 100% oxygen at environmental pressures greater than 1 atmosphere absolute (ATA), 
has been used successfully in the treatment of other neurological conditions. Here, we investigated the effects of 
HBOT on two different mouse models of AD pathology, the 3xTg-AD and 5xFAD mouse models. 

Method 

17 month old 3xTg-AD mice were exposed to HBOT at 2 ATA for 60 minutes per day for 14 days while 6 month 
old 5xFAD and wt mice were exposed to HBOT at 2 ATA for 60 minutes per day, 5 days a week for 1 month (20 
treatments). 

Results 

Subsequently to HBO treatment, a behavioral test battery was performed and histological analysis of 
hippocampal slices was conducted. HBOT ameliorated cognitive deficits of both 3xTg-AD mice and 5xFAD mice. 
Moreover, HBOT reduced significantly the presence of hypoxia and amyloid burden in the hippocampal area in 
both models. In the 3xTg-AD mice, HBOT attenuated neuroinflammation by reducing astrogliosis, microgliosis 
and secretion of proinflammatory cytokines. In the 5xFAD, HBOT induced neurogenesis and enhanced survival of 
adult-born granule cells.  

Conclusion 

These findings demonstrate that HBOT acts via multifaceted mechanisms including increase in neurogenesis and 
reduction of inflammation to affect brain functionality and may present a novel therapeutic intervention of AD. 
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NON-INVASIVE INTERVENTION IN ALZHEIMER’S DISEASE WITH TRANSCRANIAL DIRECT CURRENT 
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Aims 

Alzheimer’s Disease (AD) shows aberrant connectivity in two anti-correlated networks, the Default Mode Network 
(DMN; reduced connectivity) and the Salience Network (SN; increased connectivity), offering a potential target for 
non-invasive brain stimulation interventions. In this study, we tested the feasibility of transcranial direct current 
stimulation (tDCS) of the above networks in AD and its effect on clinical and cognitive outcomes. 

Method 

AD patients underwent clinical and neuropsychological assessment performed both at baseline and after ten daily 
25-minutes tDCS sessions. Patients were randomized into two groups aimed at DMN modulation: anodal 
stimulation of the right parietal DMN node or cathodal stimulation of the right frontal SN node. The nodes were 
identified through a meta-analysis of DMN and SN studies. Changes from baseline in cognitive and clinical scales 
were defined as outcome measures. 

Results 

15 patients have completed the treatment to date. tDCS was well tolerated by all participants. Analysis of clinical 
and neuropsychological scales revealed a beneficial effect of anodal stimulation over cognition (Token test, Clock 
test and Semantic Fluency test; p<0.05), whereas cathodal stimulation resulted in amelioration of behavioral 
symptoms (Neuropsychiatric inventory; p<0.05). Memory assessment revealed a trend towards improvement in 
both groups (Immediate recall of Rey Word Recognition test; p=0.06 in the anodal group; p=0.07 in the cathodal 
group). 

Conclusion 

These preliminary data support the feasibility of tDCS stimulation in AD patients and suggest a different effect of 
the two paradigms over clinical and cognitive outcomes. 
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Aims 

We aimed at exploring the impact of Amyloid beta accumulation on global and bace-1 DNA methylation; and at 

determining whether reestablishing DNA methylation levels could be a valid therapeutic approach to rescue 
amyloid-related cognitive impairments. In addition, we sought to determine whether bace-1 DNA methylation 
levels were relevant in the human context.  

 

Method 

We used the McGill-Thy1-APP mouse model of AD-like amyloid pathology, expressing the human APP with the 
Swedish and Indiana mutations, and DNA methylation analysis approaches. Transgenic mice were treated with 
the methyl donor S-adenosylmethionine  starting at the pre-plaque stage and DNA methylation levels, amyloid 
pathology and cognitive status were examined. To define the clinical significance of our findings, we examined 
the methylation levels of the bace-1 gene promoter in cortical samples from individuals with no cognitive 

impairment (n=235), mild cognitive impairment (n=175) and Alzheimer’s (n=311). Subjects were from the 
Religious Orders Study (ROS) and the Rush Memory and Aging Project. 

 

Results 

Early burden of Amyloid beta and APP fragments was accompanied by global and bace-1 brain DNA 

hypomethylation, particularly in Amyloid beta-burdened neurons. This demethylation could be rescued with S-
adenosylmethionine; resulting in decreased amyloid pathology and better cognitive capabilities. In humans, 
we observed significant associations of bace-1 methylation with beta-Amyloid load among persons with AD 
dementia, as well as associations with Tau tangle density and cognitive decline. 

 

Conclusion 

Our results support a causal role for DNA demethylation in Alzheimer’s pathology. Reversing DNA demethylation 
or inhibiting DNA demethylation mechanisms should represent a promising approach for Alzheimer’s treatment. 

 
 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 530 

  

  

  

SYMPOSIUM 53 - THERAPEUTIC STRATEGIES IN AD 

 
ADPD7-0980 
THERAPEUTIC TREATMENT WITH A D-ENANTIOMERIC PEPTIDE IMPROVES COGNITIVE IMPAIRMENT IN 
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Aims 

Alzheimer’s disease (AD) is a progressive neurodegenerative disease and the most common form of dementia 
worldwide without a curative treatment. Our group designed D-enantiomeric peptides, with the effort to capture 
toxic amyloid-beta species. Here, we investigated the therapeutic in vivo efficacy of a newly developed D-
enantiomeric peptide with promising in vitro results in old APPswe/PS1 animals at an age, when they have 
developed already a full blown amyloid pathology. 

Method 

18 months old male APPswe/PS1 mice were orally treated with placebo or 200 mg/kg peptide formulated in 
gelatin jellies daily for 3 months. After treatment, the mice were tested in different behavioral tests (Morris Water 
Maze (MWM), Open field test (OF)). Brains were analyzed for changes in amyloid pathology (histological and 
biochemical). Several plasma enzymes (ASAT, ALAT, LDH) were analyzed to investigate possible toxic effects. 

Results 

After peptide treatment, mice showed a significant better cognitive performance in the MWM compared to placebo 
controls (p = 0,05). Analysis of the OF resulted in no difference in behavior of treated mice in comparison to non-
transgenic littermates. Furthermore, investigation of different plasma enzymes exhibited no changes, both 
indicating that the peptide exerted no toxic side effects. Histological and biochemical analyses suggested that 
there is an amelioration in amyloid pathology. 

Conclusion 

We were able to show that the D-enantiomeric peptide has a truly curative effect in this mouse model without 
toxic side effects on behavior or liver toxicity. These results qualify the peptide as promising candidate for the 
treatment of AD.  
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DEVELOPMENT OF THIRD-GENERATION DNA VACCINES TARGETING A WIDE RANGE OF AMYLOID-
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Aims 

 It has recently been shown that Abeta oligomers, post-translationally modified Abeta species, and tau peptides 
are neurotoxic and play a pivotal role, alone or in combination, in Alzheimer’s disease (AD).  In this study, we 
attempted to develop new DNA vaccines targeting a wide range of Abeta and tau peptides 

Method 

DNA vaccines, 2nd generation YM3711, which contains a tandem repeat of Abeta 1-42, the Fc portion of 
immunoglobulins, and the interleukin-4 sequence, and 3rd generation YM7555 (Abeta x4-Fc-tau x4), were 
produced.  Abeta and tau production and secretion by the vaccines were evaluated in in vitro studies.  In addition, 
the antibody-inducing abilities and Abeta and tau reducing effects were determined by examining the plasma and 
brains of YM3711-vaccinated APP/PS1 and YM7555-vaccinated APP/PS1/tau (3xTg) mice. 

Results 

YM3711- and YM7555-transfected cells produced significant amounts of Abeta and Abeta/tau peptides and 
secreted them into the culture supernatant.  When administered to mice, rabbits (YM3711 and YM7555), or 
monkeys (YM3711), the vaccines induced higher titers of anti-Abeta and anti-Abeta/tau antibodies than first-
generation vaccines.  Furthermore, YM3711 induced the production of a variety of antibodies specific to AD-
related molecules, including Abeta-3(pE)-42, ABri, and ADan.  Importantly, YM3711 and YM7555 vaccines 
significantly reduced the amounts of Abeta species and tau deposits in the brains of Tg mice. 

Conclusion 

We demonstrated that YM3711 is a powerful and safe DNA vaccine that targets a wide range of AD-related 
molecules, and YM7555 is the only vaccine (to the best of our knowledge) that is able to reduce tau deposition in 
the presence of Abeta deposits.  
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BIVALENT BRAIN SHUTTLE INCREASES ANTIBODY UPTAKE BY MONOVALENT BINDING TO THE 
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Aims 

The blood-brain-barrier (BBB) is an obstacle for antibody passage into the brain, impeding the development of 
immunotherapy and immunodiagnostics for brain disorders. In this project we wanted to create an antibody 
design that increases the brain uptake.   

Method 

We made a recombinant brain shuttle for active transport of antibodies across the BBB by fusing two transferrin 
receptor (TfR) binders to mAb158, an antibody selectively binding to Aβ protofibrils, which are involved in the 
pathogenesis of Alzheimer’s disease. The uptake was tested in ex vivo studies and the antibody was also used 
as a ligand in positron emission tomography (PET). 

Results 

Despite two TfR binders, a monovalent interaction with the TfR dimer is achieved, since the design of the TfR 
binders sterically hinder bivalent binding to the TfR dimer. It has previously been shown that monovalent binding 
increases the BBB transport. Two hours after administration, brain concentrations were 2-3% of the injected dose 
of antibody per gram brain at trace doses, comparable to small molecular drugs and 80-fold higher than 
unmodified mAb158. The uptake was also high at therapeutic doses making this the best reported BBB shuttle so 
far. The bispecific antibody could with high specificity detect Aβ pathology with PET in transgenic mice. 

Conclusion 

Our innovative recombinant BBB shuttle design markedly increases mAb158 brain uptake, which makes it a 
strong candidate for improved Aβ immunotherapy and as a PET radioligand for early diagnosis in AD. Moreover, 
this approach could be applied to any target within the brain. 
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Aims 

Aβ immunotherapy is one of the most promising strategies to battle Alzheimer’s disease (AD). Despite recent 
progress targeting aggregated Aβ, low antibody brain penentrance remains a challenge. Here we use transferrin 
receptor (TfR) mediated transcytosis to increase brain uptake of mAb158, recombinantly fused to a fragment of 
TfR antibody 8D3, to increase the efficacy of immunotherpy targeting soluble Aβ protofibrils. 

 

Method 
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Four groups of 14 month old APP-transgenic mice (tg-ArcSwe; n=9-11 per group) were intravenously injected 
with a single dose of either: 

 low dose of mAb158-8D3 fusion protein (equivalent to 5 mg/kg of mAb158) 

 low dose of mAb158 (5 mg/kg) 

 high dose of mAb158 (50 mg/kg) 

 placebo (PBS) 

Three days after injection, mice were saline perfused and the brains were isolated for Aβ ELISA and 
immunohistochemistry analyses. 

Results 

ELISA analysis in TBS brain extracts demonstrated a 40% reduction of Aβ protofibril levels in tg-ArcSwe mice 
treated with the bispecific mAb158-8D3 fusion protein in comparison with placebo. The same dose (5 mg/kg) of 
unmodified mAb158 did not have any effect whereas the high dose (50 mg/kg) displayed a similar reduction as 
mAb158-8D3. Total Aβ burden was unaffected by this short term treatment. 

Conclusion 

By engineering mAb158 to be actively transported into the brain, we demonstrate a rapid and specific clearance 
of soluble Aβ aggregates with only 10% of the dose required for unmodified mAb158. This strategy could 
dramatically increase the efficiency of Aβ immunotherapy, thereby also reducing side effects and treatment cost. 
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In Alzheimer’s disease (AD) and other tauopathies, the tau protein forms fibrils which are believed to be 
neurotoxic.  However, fibrillar tau has been dissociated from neuron death and network dysfunction, suggesting 
the involvement of non-fibrillar species.  Here we describe a novel pathological process in which caspase-2 
cleavage of tau at Asp314 impairs cognitive and synaptic function in animal and cellular models of tauopathies by 
promoting the missorting of tau to dendritic spines.  The truncation product, ∆tau314, resists fibrillation and is 
elevated in impaired mice and human AD brains.  Mutating tau to resist caspase-2 cleavage prevented tau from 
infiltrating spines, dislocating glutamate receptors and impairing synaptic function in cultured neurons, and 
prevented memory deficits and neurodegeneration in mice.  Lowering caspase-2 restored long-term memory in 
mice with existing deficits.  Our results suggest an overall treatment strategy for reestablishing synaptic function 
and restoring memory in patients by preventing tau from accumulating in dendritic spines.     
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Aims 

Pathological hallmarks of the Alzheimer’s disease (AD) brain include deposits of misfolded amyloid-β peptides 
and hyper-phosphorylated tau protein. Previous studies identified a caspase-3 cleavage site within the amyloid-
beta precursor protein, and a caspase-3 cleavage of tau as the mechanisms involved in the development of Ab 
and tau neuropathology, respectively. However, the possible role that caspase-3 could play in influencing directly 
tau metabolism remains unexplored.  

 

Method 

Genetic and pharmacologic approaches modulating caspase-3 expression levels and activity in neuronal cells, 
and a transgenic mouse model of AD were implemented to investigate the effect of this protease on tau 
metabolism and the mechanism involved. 

Results 

In the current studies, we show that caspase-3 directly and specifically regulates tau phosphorylation state at 
specific epitopes, and that this effect is mediated by the GSK3β kinase pathway via a selective caspase-3-
dependent cleavage of the protein kinase B (also known as Akt). 

Conclusion 

Our findings demonstrate a new role for caspase-3 in the neurobiology of tau, and suggest that therapeutic 
strategies aimed at inhibiting this protease-dependent cleavage of Akt may prove beneficial in preventing tau 
hyper-phosphorylation and subsequent neuropathology in AD and related tauopathies. 
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Aims 

Objectives: While progress has been made in the description and diagnosis of AD, no effective medication 

against AD exists. We believe that an early therapeutic target is required for an efficient treatment. Here, we 
propose a newly identified Nlrp1-Casp1-Casp6 early neurodegenerative pathway, involved in age-dependent 
cognitive impairment and AD, as a novel therapeutic target. 

  

Method 

Methods: Transgenic Casp6 expression in mouse striatum was done to determine if Casp6-mediated 

neurodegeneration occurs in all brain neurons. Peptide NWL-117 and methylene blue Casp6 inhibitors were 
tested against neurodegeneration and memory impaired transgenic Casp6 mice. A Casp1 inhibitor was tested on 
the pre-symptomatic and symptomatic mutant APP AD mouse model. Episodic, spatial, and short term working 
memory, motor function, and hyperactivity were measured by behavioral tests.  Brains were assessed 
biochemically and histologically for protein expression, caspase activity, inflammation, and degeneration. 

  

 

Results 

Results: Motor functions remain unimpaired upon Casp6 striatal overexpression, while hippocampal expression 

of Casp6 is responsible for age-dependent spatial and episodic memory impairment. NWL-117 and methylene 
blue Casp6 inhibitors rapidly reverse age-dependent memory impairments in aged hippocampal Casp6 
expressing transgenic mice. Inhibition of Casp1 in early symptomatic AD mice reverses episodic memory deficits 
within one week of treatment whereas treatment of pre-symptomatic mice delays the appearance of episodic and 
working memory deficits by 4-5 months. The Casp1 inhibitor abolishes inflammation, decreases amyloid 
production significantly, and re-establishes synaptophysin levels in the AD mouse. 

  

   Conclusion 

Conclusion: Targeting Nlrp1-Casp1-Casp6 neurodegeneration could represent an efficient method to prevent 

and treat age-dependent cognitive impairment and AD. 
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Aims 

Caspase-6 was found to possess a significant role in Alzheimer's disease (AD) pathogenesis.  It is involved in 
multiple pathways, including synaptic impairment, microtubule system malfunction, protein degradation failure and 
axonal degeneration. Our primary objective was to test whether our novel peptide based caspase-6 inhibitor will 
improve the behavioral outcomes in an animal model for AD. 

Method 

We developed a short brain penetrated peptide which inhibit caspase-6 activity, designated as ED11. Caspase-6 
inhibition potency and selectivity were tested using purified TAU protein and cell lysates. To test in-vivo effect on 
behavioral outcomes, we used the 3xTg mouse model of AD. Seven months old mice were treated with ED11 
using a sub-cutaneous implanted mini-pump, and the effect on behavioral and cognitive functions was evaluated 
by the elevated plus maze and the Morris water maze. 

Results 

ED11 was shown to inhibit caspase-6 cleavage of TAU in a dose dependent matter. In contrast, ED11 did not 
inhibit the cleavage of PARP or Spectrin by caspase-3, indicating its selectivity. In 3xTg AD mice it was 
demonstrated that continuous sub-cutaneous administration reduced the anxiety related behavior in the elevated 
plus maze, and improved the memory and learning skills in the Morris water maze. 

Conclusion 

Our novel ED11 has been demonstrated to be potent and selective inhibitor of caspase 6. ED11 inhibit TAU 
cleavage and improve the behavior in AD mouse model. ED11 may be used as a tool to further clarify caspase-6 
role in AD, and as a therapeutic candidate for the treatment of AD. 
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Aims 

We previously reported that MT5-MMP deficiency prevents amyloid pathology in the cortex and hippocampus of 
5xFAD mice and also ameliorates the functional outcome. Now, we investigated whether MT5-MMP deficiency 
preserved another important brain region in Alzheimer’s disease, the frontal cortex, at a prodromal stage of the 
pathology.  

Method 

We used 4-month old male mice from the following genotypes: WT, 5xFAD (Tg) and bigenic 5xFAD/MT5-MMP
-/-

 
(TgMT5

-/-
) to compare 1) amyloid beta peptide (Abeta) burden, APP metabolism, glial reactivity and 

neuroinflammation using cell biology and biochemistry techniques; 2) learning and memory in the olfactory H-
maze, specifically conceived to detect frontal cortex dysfunctions. Moreover, we studied the impact of MT5-MMP 
on APP metabolism and trafficking in HEKswe cells, which harbor the APP Swedish mutation. 

Results 

We found striking reductions in the content of Abeta (soluble, oligomeric and fibrillary), APP C-terminal fragment 
C99, glial reactivity and TNF-alpha in the frontal cortex of TgMT5

-/-
 compared to Tg mice, without alterations of 

synaptic or neuronal network integrity. MT5-MMP deficiency also prevents learning and memory deficits in the 
olfactory H-maze. MT5-MMP localized to early endosomes and increased the content of APP and Abeta in these 
organelles, as well as the release of Abeta. 

Conclusion 

The pro-amyloidogenic features of MT5-MMP lie, at least in part, on its ability to promote APP trafficking into one 
of the amyloidogenic cellular loci. These results further confirm that MT5-MMP is a new regulator of APP 
metabolism, whose targeting alleviates amyloid pathology and prevents cognitive decline. 
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Aims 

Amyloid-beta peptide (Aβ) has been reported to play a crucial role in the development of Alzheimer’s disease 
(AD). Aggregated forms of Aβ can assemble into characteristic plaques in the brain and degenerate healthy 
neurons. The clearance of Aβ deposits is therefore and interesting therapeutic approach. The aim of this project is 
to test the simultaneous administration of two proteolytic enzymes on the clearance of Aβ  

Method 

To enhance our understanding of the potential therapeutic utility of known Amyloid-beta proteases to cleave the 
peptide in AD, we used an in vitro model which contains plaques to screen for plaque-degenerating enzymatic 

activity of Cathepsin B and Insulin-degrading enzyme (IDE). Organotypic brain vibrosections were sectioned from 
adult wildtype and and transgenic APP_SDI mice and cultured for two weeks with these proteases. Moreover, to 
investigate which Aβ fragments are formed upon incubation with IDE and Cathepsin B, the cleavage fingerprints 
of Aβ1-42 were determined using ESI-MS 

Results 

We show that amyloid-beta deposits in 6-month old AD model mice are reduced when treated with Cathepsin B 
and IDE compared to the control. In addition, Aβ cleavage by the combined activity of IDE and Cathepsin B 
results in the formation of multiple fragments in vitro. 

  

Conclusion 

In conclusion, we show that Aβ fragments generated upon incubation with IDE form non-toxic amorphous 
aggregates and that IDE and Cathepsin B are able to remove amyloid plaques from mice brain 
vibrosections. Moreover, combining proteases capable of degrading different Aβ aggregation species at distinct 
cellular locations might hold therapeutic potential for AD treatment 
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ADPD7-1072 
PLASMA LEVELS OF KALLIKREIN-LIKE PROTEASE 6 ARE INCREASED IN PATIENTS WITH 
ALZHEIMER’S DISEASE AND APPEAR TO BE ASSOCIATED WITH APOEΕ4 STATUS 
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Aims 

We have previously reported altered cerebrospinal fluid (CSF) levels of the Kallikrein-like protease 6 (KLK6) in 
patients with synucleinopathy however the reported data on plasma levels of the same are conflicting. Here we 
quantified plasma alongside CSF KLK6 levels in patients with Alzheimer’s disease (AD) versus controls to assess 
KLK6 levels as a marker for AD and to investigate potential correlations with CSF AD biomarkers and APOEε4 
status. 

Method 

Patients with AD (n=43) versus controls (n=43) were clinically examined and sampled for blood and CSF.  The 
standard AD biomarker panel (Aβ42, t-tau and p-tau) was determined in clinical routine and all subjects 
underwent APOE genotyping. Plasma and CSF KLK6 levels were determined using an in-house developed 
ELISA. 

Results 

Patients with AD exhibited higher plasma KLK6 levels than controls (p=0.003), and among the AD patients the 
APOEε4 carriers (n=31) had a tendency of higher plasma KLK6 levels (p=0.0721) versus non-carriers. The CSF 
KLK6 levels did not differ between the groups and appeared not affected by APOE genotype. In both groups CSF 
KLK6 levels were positively correlated to CSF t-tau, p-tau and Ab42 levels (p<0.01). Plasma levels correlated with 
CSF Abeta levels in controls (Spearman’s rho=0.517 p=0.020), and to CSF t-tau levels in AD patients 
(Spearman’s rho=-0.361, p=0.26). 

Conclusion 

Plasma and CSF KLK6 levels are both associated with conventional AD biomarkers. Plasma but not CSF KLK6 
levels are increased in AD and appears to be influenced by APOEε4 status. 
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ALTERNATIVE PROCESSING OF APP BY A RHOMBOID PROTEASE 
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Aims 

The amyloid precursor protein (APP) is likely involved in cell-cell and cell-matrix interactions, but a more definite 
function remains elusive. APP undergoes amyloidogenic processing by beta- and gamma-secretase leading to 
the secretion of toxic amyloid-beta (Abeta) peptides. Increasing levels of Abeta peptides are the earliest 
molecular change detected up to 20 years before clinical symptoms of Alzheimer disease occur. Thus, strategies 
to decrease Abeta may prevent or halt the disease. 

Besides gamma-secretase, rhomboid proteases form a different class of intramembrane proteases. Their function 
in humans is largely unknown, but one called PARL has been linked to Parkinson’s disease. We found that 
another rhomboid RHBDL4 efficiently cleaves APP in vitro. 

Method 

Cell culture, knockdown, overexpression. 

Results 

RHBDL4 cleaves APP at least at seven different sites within the ectodomain, generating novel APP fragments 
inside the cell. Such fragments are not further cleaved by beta- or gamma-secretase. Importantly, RHBDL4-
mediated APP processing prevented the generation of Abeta peptides. Knockdown of RHBDL4 using shRNAs 
resulted in a decrease of endogenous APP fragments indicating that RHBDL4-mediated APP processing is 
physiologically relevant. We are analyzing the cellular fate of these novel APP fragments and confirmed the 
expression of RHBDL4 in neurons. 

Conclusion 

RHBDL4-mediated processing of APP may control the levels of APP at the cell surface. Further analysis will 
reveal the impact of RHBDL4 on AD progression in vivo. 
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ADPD7-1475 
ON THE MOLECULAR ROLE OF TAU IN REGULATING POST-SYNAPTIC TOXICITY 
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Aims 

Alzheimer's disease presents with deposition of the microtubule-associated protein tau in neurofibrillary tangles, 
and amyloid-β (Aβ) in extracellular plaques. Tau plays a role in neuronal dysfunction prior to its deposition, and 
we have previously shown that tau mediates Aβ toxicity at the post-synapse. Here, we investigated the molecular 
pathways regulated by tau during onset and progression of neurodegeneration.  

Method 

Using genomic and proteomic approaches together with different mouse models, we have identified specific 
differentially regulated and tau-dependent candidate pathways during neuronal toxicity. These were confirmed by 
using biochemical, histological and molecular methods together with a range of specific gene knockout mice. 
Functional impacts were determined by neurological and behavioral testing, and electroencephalography. 

Results 

Here, we showed in detail how tau regulates Aβ-mediated and NMDA receptor-dependent toxicity at the neuronal 
post-synapse, by orchestrating both toxicity-promoting and -limiting signaling pathways. Specifically, we found 
that tau regulates post-synaptic density complexes containing the endogenous inhibitor of Ras activation, 
SynGAP1, and therefore the activation of ERK signaling during neuronal toxicity. Furthermore, we showed that 
post-synaptic MAPK signaling in turn regulates the effects mediated by tau. We then used CRISPR-mediated 
point mutations to demonstrate the role of specific pathways in vivo. Furthermore, we generated new transgenic 
mice and adeno-associated virus-mediated gene expression to target these pathways, preventing memory 
deficits and aberrant neuronal network activity in mouse models of Alzheimer’s disease. 

Conclusion 

In summary, we revealed that tau is critically involved in mediating specific signaling pathways involved in Aβ 
toxicity in Alzheimer’s disease, providing new targets for therapeutic intervention. 
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ADPD7-0497 
REDUCTION OF THE RNA BINDING PROTEIN TIA1 PROTECTS AGAINST TAUOPATHY INDEPENDENT OF 
TAU AGGREGATION 
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Aims 

RNA binding proteins control the localization and utilization of transcripts by regulated aggregation, forming RNA 
granules that mediate RNA transport, translation, and the stress response.  RNA binding proteins are strongly 
linked to neurodegenerative disease. They exhibit a strong intrinsic tendency to aggregate, and mutations in RNA 
binding proteins cause ALS and/or frontotemporal dementia. We recently identified a novel function for tau in 
regulating the dynamics of RNA binding protein and stimulating the translational stress response. We 
demonstrated that tau interacts with the RNA binding protein TIA1 to facilitate RNA granule formation during the 
translational stress response, and that TIA1 knockdown protects against tau mediated degeneration in vitro. In 
the current study, we examined whether reducing TIA1 protects against tau-mediated degeneration in vivo. 

Method 

The progression of tauopathy was determined in PS19 P301S tau mice expressing TIA1+/+, +/- or --. 

Results 

We demonstrate that reducing TIA1 in vivo alleviates cognitive decline and prolongs survival in the PS19 mouse 
model of tauopathy.  The protection associated with TIA1 reduction includes increased binding of tau to 
microtubules, reduced synaptic and neuronal loss, and normalized interaction of tau with the translational 
machinery.  Remarkably, TIA1 reduction protects against the progression of tauopathy despite increased tau 
phosphorylation and aggregation. 

Conclusion 

Our findings suggest that tau aggregates via multiple pathways in tauopathies.  Importantly, inhibition of RNA 
binding protein aggregation by TIA1 reduction elicits protection against tau aggregation independent of 
neurofibrillary tangle formation. 
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PHOSPHORYLATION AT A LRRK2-TARGETED TAU EPITOPE REVEALS NOVEL PATHOLOGICAL 
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Aims 

Hyperphosphorylated, aggregated tau is a key feature of tauopathies and tau phosphorylation is a mediator of 
normal tau function.   There are many antibodies available to detect hyperphosphorylation of tau characteristic of 
tauopathy; however, these antibodies only recognize a small subset of potential phosphorylation sites present in 
tau.  We and others have shown that the LRRK2 kinase may phosphorylate tau at phospho-epitopes that remain 
largely unexplored in tauopathies.  We have recently developed an antibody to phospho-threonine 169 (pT169) in 
tau, a site that we have identified as a major target for LRRK2 phosphorylation in vitro.  We sought to determine if 
pT169 was phosphorylated in tauopathy in mouse models and human tauopathies.  

Method 

LRRK2-incubated tau was analyzed via mass spectrometry. Phospho-specific antibodies against key phospho-
epitopes were designed and utilized to assess tau phosphorylation in human and murine tissues. 

Results 

Using an antibody directed against pT169 tau, we detected unique cytoplasmic puncta in the rTg4510 mouse 
model of tauopathy that we have not previously observed with other antibodies.  This pathology was absent in 
non-transgenic tissue.  Furthermore, we validated these findings in tissue from human tauopathies.  Lastly, our in 
vitro data indicates that LRRK2 may phosphorylate this site. 

Conclusion 

Our novel antibody against pT169 tau recognized a unique, previously unrecognized, punctal tau pathology in the 
rTg4510 mouse model and was subsequently validated in human tauopathy. We speculate that these puncta 
represent a subset of early, pathological tau species and that LRRK2 may be one of the kinases that triggers this 
early phosphorylation event in tauopathy.  
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TAU-INTERACTOME MAPPING BASED IDENTIFICATION OF TAU MODIFIERS AND THEIR IN VITRO AND 
IN VIVO VALIDATION IN TAU TRANSGENIC MICE. 
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Aims 

In AD, symptoms progression closely correlates with spatio-temporal progression of Tau-aggregation, used for 
staging the disease process. The process of Tau-aggregation hence represents an important and attractive 
therapeutic target. Starting from a Tau-interactome mapping as an unbiased genome-wide approach, we have 
identified Tau-interacting proteins, classifying as potential candidate Tau-modifiers and potential therapeutic 
targets. We focused in this work on the identification of proteins involved in the regulation of the UPS, ubiquitin 
proteasome system, which controls degradation of soluble proteins and small oligomers. As oligomeric forms of 
Tau are increasingly considered as toxic culprits, we focused in this work on the UPS. We furthermore analysed 
the Tau-modifying potential of proteins involved in redox-homeostasis regulation.  

  

  

Method 

Using an iTRAQ-based Tau-interactome mapping we identified Tau-interacting proteins using an unbiased 
genome-wide approach. We further analysed the Tau-modifying potential of selected candidates using our well-
characterised in vitro Tau-aggregation assay using Tau-seeding in non-neuronal cell lines. Following initial 
identification of interesting candidates, we analysed the Tau-modifying potential of selected proteins in neurons in 
vitro and in vivo using an AAV-based approach in Tau transgenic mice.  

Results 

Our data indicate the role in regulating Tau-metabolism of 2 novel proteins involved in the regulation of the 
ubiquitin-proteasome system and in regulation of redox-homeostasis respectively. 

Conclusion 

We here present the identification and validation of some selected Tau modifiers –related to the UPS and redox 
homeostasis- in neurons in vitro and in vivo, in Tau transgenic mice. The identification of the role of these proteins 
may open new venues for Tau-directed therapies.  
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A HUMAN TAUOPATHY-ASSOCIATED TAU FRAGMENT INDUCES MOTOR AND COGNITIVE DEFICITS 
AND TAU AGGREGATION IN MICE 
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Aims 

Tauopathies are characterised by deposition in the brain of aggregates of highly phosphorylated and truncated 
forms of tau, which are associated with neuronal loss and cognitive decline. We previously identified a tau 
fragment (Tau35) corresponding to the C-terminal region of tau in human tauopathy brain. We generated a Tau35 
transgenic mouse to assess the effects of tau truncation on cognitive function and neuropathology.  Sodium 4-
phenylbutyrate was used to determine if this clinically approved drug had a positive impact on the disease 
phenotype observed in Tau35 mice. 

Method 

The behavioural phenotype of Tau35 mice was assessed using motor and cognitive tests before and after dosing 
with sodium 4-phenylbutyrate. Neuropathology was examined by immunohistochemistry and protein alterations 
were determined on western blots. 

Results 

Despite expression of Tau35 at less than 7% of endogenous mouse tau, the mice developed progressive 
phenotypic abnormalities of clasping and kyphosis from a young age, as well as a reduced lifespan, early motor 
deficits and cognitive decline. Tau35 mice exhibited a pre-tangle-like tau pathology with increased tau 
phosphorylation and abnormal conformation. Treatment with 4-phenylbutyrate significantly reduced the 
development of behavioural and neuropathological abnormalities in Tau35 mice. 

Conclusion 

Unlike other tau transgenic mice, minimal expression of a human disease-associated fragment of wild-type tau in 
Tau35 mice caused a profound and progressive tauopathy and cognitive changes, which were rescued by 
pharmacological intervention using a clinically approved drug. Tau35 mice therefore represent a novel in vivo and 

highly disease-relevant animal model in which to investigate molecular mechanisms and develop novel 
treatments for human tauopathies. 
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TRANSSYNAPTIC SPREADING OF TAU PATHOLOGY IS MODULATED BY BIN1, A GENETIC RISK 
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Aims 

In Alzheimer`s disease, Tau pathology develops in a typical temporospatial pattern along connected brain 
regions, suggesting that connected neurons could mediate the spreading. 

Method 

To unravel the cellular and molecular mechanisms involved we have developed novel in vitro models (mixed 
clonal/ primary neuronal model and primary neuronal 3-chamber microfluidic system model) to address pathology 
spreading between neurons. 

Results 

We demonstrated that the Tau pathology spreads from one neuron to the next via functional synaptic contacts 
(Calafate et al., 2015). Furthermore, in this trans-synaptic spread, clathrin mediated endocytosis was identified as 
a mechanism involved in the uptake of aggregated Tau by the receiving neuron. At the molecular level, Bin1 was 
demonstrated to modulate Tau propagation in these cellular models. The neuronal specific isoform of Bin1 was 
demonstrated to mediate both endocytic uptake and the subsequent endocytic flux from the early Rab5 positive to 
late endosomes. Next, protein levels of the neuron specific isoform of Bin1 in the receiving neuron were shown to 
negatively correlate with Tau pathology propagation. Increased Bin1 levels decreased Tau propagation by 
decreasing the endocytic uptake of Tau seeds. Decreased Bin1 levels promoted the propagation of Tau 
pathology by enhancing shuttling of endocytosed Tau seeds to late endosomes. The aggregated Tau seeds were 
demonstrated to escape the endocytic vesicle by damaging the endosomal membrane. Once in the cytoplasm the 
Tau seeds trigger aggregation of endogenous soluble Tau. 

Conclusion 

These findings provide a potential mechanism for Bin1 in AD pathogenesis. 
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PERK INHIBITION DEMONSTRATES A NOVEL PATHOLOGICAL MECHANISM IN TAUOPATHIES 
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Aims 

A major challenge in tauopathy research is the lack of effective therapeutic strategies. Chronic activation of the 
endoplasmic reticulum kinase PERK is indicated in many tauopathies. We hypothesized that PERK inhibition 
restores protein synthesis and rescues neuronal function. 

 

Method 

We inhibited PERK with a novel compound, GSK2606414, in the rTg4510 tau transgenic mouse model for one 
month after tau pathology is present but neuronal loss is mild (4-5mo). We measured neuronal function using 
standard behavioral testing and a novel non-invasive imaging approach called manganese-enhanced MRI 
(MEMRI). We determined changes in the PERK pathway, as well as in tau pathology using western blot analysis, 
immunohistochemical analysis, and RT-PCR.  

 

Results 

We found that PERK directly phosphorylates tau, and that its inhibition in rTg4510 mice resulted in complete 
recovery of neuronal function, In addition, GSK2606414 showed a significant decrease in the observed anxiety 
phenotype. Pathological tau levels were also significantly reduced in drug treated animals.  

 

Conclusion 

These data suggest that PERK is a potent therapeutic target for tauopathies. A major advantage of our strategy is 
rooted on the therapeutic paradigm of our study. Therefore, PERK inhibition could positively impact early and 
late stage tauopathic patients. Future efforts aim to develop safe and effective PERK inhibitors for the clinic. 
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THE ROLE OF AXONS IN THE PROPAGATION OF THE LESIONS IN ALZHEIMER'S DISEASE: A STUDY OF 
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Aims 

In Alzheimer’s disease (AD), tau and Aβ aggregates involve successively discontinuous but connected regions. 
To analyze the role of axons in that lesion expansion, tau and Aβ aggregation was studied in the pillar of the 
fornix (PoF), an exclusively axonal tract. It originates from subicular neurons and projects to the mammillary body. 

Method 

Forty three post-mortem cases at various Braak stages (tau) and Thal phases (Aβ) were analyzed by 
immunohistochemistry, against phospho-tau (AT8), Aβ (6F/3D), CD68, neurofilaments and myelin basic proteins. 

Results 

Numerical densities of tau or Aβ aggregates in the subiculum and mammillary body were positively correlated. 
Tau and Aβ aggregates were found in more cases and in larger number in the subiculum than in the mammillary 
body. In the PoF, only tau aggregates were detected and resulted in thin and fragmented axonal threads, 
associated with spheroids that indicated degeneration. Axonal threads in the PoF were observed in 25 out of the 
26 cases that had Aβ deposits in the mammillary body and in 10 out of the 17 cases devoid of them. 

Conclusion 

Our data suggest that axons transport tau aggregates and propagate the neurofibrillary pathology anterogradely. 
No evidence of an axonal transport of Aβ aggregates was found. Aβ deposition, correlated with tau pathology, 
occurred secondarily in the projection area of the PoF degenerating axons. Aβ will be immunoassayed in PoF 
extracts from AD patients. Axonal homogenates enriched in tau aggregates will be injected in tau transgenic mice 
(PS19), to test the hypothesis of an axonal propagation of tau pathology. 
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The well established association between glucosecerebrosidase mutations and Parkinson’s disease begs the 
question as to whether this association reflects a specific relationship between GBA and PD pathogenesis or a 
more general association between lysosomal dysfunction and PD. In this talk I will review four types of data 
suggesting that the disease association reflects a more general association between lysosome dysfunction and 
PD pathogenesis.  First, the association between GBA mutations and PD also occurs with GBA mutations which 
do not cause Gaucher’s disease.  Second, genome wide association studies implicate other lysosomal loci in PD 
pathogenesis.  Third, other lysosomal genes cause mendelian Lewy body disorders and fourth, loss of function 
variants for other lysosomal storage diseases have recently been reported to predispose to PD in a similar 
fashion to GBA mutations.  These lines of evidence suggest that the relationship between GBA and PD reflects a 
more general association between lysosome dysunction and the disease. 
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UNRAVELING THE MECHANISTIC CONNECTION BETWEEN GBA1 MUTATIONS AND PARKINSON’S 
DISEASE 
T. Futerman

1
 

1
Department of Biomolecular Sciences, Weizmann Institute of Science, Israel  

The lysosomal storage diseases (LSDs) are a family of disorders caused by mutations in genes encoding 
lysosomal proteins. The best studied class in this family are diseases caused by the defective activity of soluble 
lysosomal hydrolases, such as those involved in sphingolipid degradation. Most LSDs are inherited autosomal 
recessive disorders and although they are individually rare, occurring with incidences in the range of 1:100,000 in 
the general population, their collective frequency is as high as 1:7,000, and their incidence is higher in some 
ethnic groups such as in Ashkenazi Jews. Almost all LSD patients present with significant neurodegeneration, 
and LSDs are the most common pediatric neurodegenerative disorders. Historically, the LSDs have been 
considered as relatively simple monogenic diseases, but great interest has been shown in LSDs over the past 
decade or so due to (i) the realization that the lysosome is not simply an end-point in the pathway of cellular 
degradation but rather plays vital roles in other cellular processes, of which autophagy has received the widest 
attention, along with the realization that many LSDs and neurodegenerative diseases display defects in 
autophagy, and (ii) the recognition that LSDs, and in particular Gaucher disease, are intimately linked to more 
common neurodegenerative diseases such as Parkinson’s disease (PD) and Dementia with Lewy Bodies (DLB). 
In this talk, I will discuss pathological pathways in neurological forms of Gaucher disease, and give an overview of 
the latest data linking LSDs with PD focusing on the possible mechanistic relationships between these two 
diseases by discussing the ‘loss of function’ versus the ‘gain of function’ hypotheses.  
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PERSONALIZED APPROACH TO PD TREATMENT, THE ROLE OF MUTATIONS IN THE GBA AND LRRK2 
GENES 
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Mutations in the GBA and SMPD1 genes have been associated with increased risk of Parkinson's disease (PD). 
Mutation frequency is especially high among Ashkenazi Jews. Recent studies  reported that in addition to an 
increased risk, PD motor symptoms appear earlier  and disease progression differs between  GBA associated 
PD  and non-GBA PD with diversities in phenotype presentation based on type of mutation in the GBA gene.  

 
Based on current understanding of earlier appearance of cognitive decline, psychosis, falls and levodopa induced 
dyskinesia among PD patients carriers of mutations in the GBA gene, the issue of personalized therapeutic 
approach of patients based on their genetic status has been suggested. Should an Ashkenazi PD patient who has 
Gaucher's disease or is a heterozygote carrier of a severe mutation in the GBA gene, be treated similarly to  a 
patient with no known mutations or a patient who carries the  G2019S mutation in the LRRK2 gene? What are the 
effects  of anti-cholinergic drugs, dopamine agonists, levodopa, deep brain stimulation, physiotherapy or cognitive 
stimulation on patients who carry specific mutations, known to influence the occurrence of these complications? 

 
Acknowledging  the importance and impact  of mutation status on clinical management has significant 
consequences on patient care. Have we reached the level of knowledge to recommend genetic testing for the 
known mutations in the GBA, SMPD1 and the LRRK2 genes, for every patient with PD, especially those  from an 
Ashkenazi origin? Should  genetic status be considered a significant confounder  in every future clinical trial, 
especially of  potential disease modifiers? 

 
Data from our cohort of 1200 Ashkenazi PD patients, 1/3 with known mutations, will be presented in support of 
a  personalized treatment approach model for  patients based on their genetic status.   
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Aims 

We investigated the merits of glucosylceramide synthase (GCS) inhibition as a potential treatment for 
synucleinopathies. Mutations in GBA, the gene encoding glucocerebrosidase, are associated with an enhanced 
risk of developing synucleinopathies such as Parkinson’s disease (PD). Recent studies have demonstrated that 
genetic variation in GBA can also impact the progression of PD. Patients harboring mutations in GBA present 
higher prevalence and severity of motor and non-motor symptoms. However, the precise mechanisms by which 
mutations in GBA increase PD risk and exacerbate its progression remain unclear.  

Method 

Two murine models of synucleinopathy (Gba
D409V/D409V

 and PrP-A53T-SNCA) were treated with a brain-penetrant 
GCS inhibitor, GZ667161 for 6 to 9 months.  

Results 

As expected, treatment of Gba
D409V/D409V

 with the GCS inhibitor reduced the levels glucosylceramide and 

glucosylsphingosine in the CNS. Most notably, treatment with GZ667161 slowed the accumulation of 
hippocampal aggregates of α-synuclein, ubiquitin and tau, and improved the associated memory deficits. The 
effects of the GCS inhibitor were also studied in a mouse model overexpressing α-synuclein, PrP-A53T-SNCA, 
and harboring wild type alleles of GBA.  Treatment of PrP-A53T-SNCA mice with GZ667161 for 6.5 months 
reduced membrane-associated α-synuclein in the CNS and ameliorated cognitive deficits.  

Conclusion 

Collectively, the data indicate that inhibition of GCS can modulate processing of α-synuclein and reduce various 
α-synuclein entities, thereby reducing the progression of synucleinopathies in mice with and without mutations in 
GBA. The present studies support the initiation of clinical studies with a CNS penetrant GCS inhibitor in early 
GBA-related PD.  
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GBA CHAPERONES IN CELL AND ANIMAL MODELS OF GBA-PD; PROSPECTS FOR TREATMENT 
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Mutations of the glucocerebrosidase 1 (GBA) gene cause autosomal recessive Gaucher disease and are the 
most important risk factor for the development of Parkinson disease (PD). It is estimated that 10-15% of PD 
patients carry GBA mutations; this increases to 25% in the Ashkenazi population. The penetrance of PD in GBA 
carriers is approximately 30% by age 80 years. 
Several in vitro and in vivo studies have demonstrated a bi-directional reciprocal relationship between GBA 
enzyme activity (GCase) and alpha-synuclein levels. The precise mechanisms underlying this relationship are not 
fully understood and may involve several factors including direct interactions of GCase with alpha-synuclein and 
substrate accumulation. We have hypothesised that increasing GCase activity will reduce alpha-synuclein levels. 
GCase activity may be increased by enhancing transcription or transfection of the wild-type gene, or re-folding 
and chaperoning the mutant protein to the lysosome. The latter pathway has been the target of several recent 
studies to determine if elevating GCase protein and activity lowers alpha-synuclein. We have used the GCase 
chaperones ambroxol and isofagomine in in vitro and in vivo models of the N370S and L444P GBA mutations, 
these represent the commonest pathogenic mutations associated with PD. 
Stem cells generated either from fibroblasts (iPS) or adipose tissue neural crest derived stem cells (ASCs) from 
GBA mutation carriers and differentiated into dopaminergic neurons recapitulated the biochemical abnormalities 
present in PD-GBA brain. Treatment with ambroxol increased GCase levels and activity and reduced alpha-
synuclein. Chaperone treatment of Drosophila expressing GBA mutant proteins protected against loss of 
dopaminergic neurons and restored motor function. Ambroxol increased GCase in both L444P and wild-type 
mouse brain, and reduced brain alpha-synuclein levels in mice over-expressing alpha-synuclein. 
GCase chaperones therefore represent candidates for further investigation to modulate alpha-synuclein levels in 
PD patients both with and without GBA mutations. We have initiated a proof of principle trial of ambroxol in PD 
patients with and without GBA mutations to assess target engagement in the CNS and determine the effects on 
biochemical markers of GBA and alpha-synuclein proteins, prior to a formal study to evaluate its potential to 
modify the course of PD. 
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THE CONVERGENCE OF LYSOSOMES AND LIPIDS IN NEURODEGENERATION 
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Haploinsufficiency in GBA1, the gene encoding glucocerebrosidase (GCase), results in a 30-50% reduction in 

GCase activity and can dramatically increase the risk for developing -synucleinopathies, including Parkinson’s 
disease (PD). We have recently shown that sustained systemic inhibition of GCase in mice induces 

neuropathological abnormalities including -synucleinopathy. Moreoever, in two rodent models of -
synucleinopathy, increasing GCase activity through intra-cerebral delivery of AAV-GBA prevents loss of midbrain 

dopaminergic neurons, and reduces insoluble -synuclein aggregates. Reduced lysosomal GCase activity causes 
accumulation of corresponding glycosphingolipid substrates, glucosylceramide (GluCer) and glucosylsphingosine 
(GluSph). We observed that there is a reduction of GCase activity and increase in glycolipids in sporadic PD 
patients without the GBA1 mutation (nonGBA1-PD), and a progressive age-dependent reduction in GCase 
activity in healthy subjects in the brain regions most affected in PD. These data lead us to hypothesize that aging 
mirrors changes to the GBA pathway similar to those that occur in genetic (GBA1 haploinsufficiency) and 
sporadic (nonGBA1) forms of PD, and that disrupted GBA and lysosomal homeostasis occurring with normal 
aging may accelerate degenerative processes in vulnerable neurons and lower the threshold for developing PD. 
Therapeutics that increase GCase activity or lower glycosphingolipid accumulation are expected to be protective 
against pathological changes in PD. Furthermore, these assays for specific lysosomal hydrolases and 
glycosphingolipids may be essential both as disease biomarkers and pharmacodynamic markers for PD.  
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ABNORMAL HYPERPHOSPHORYLATION OF TYROSINE RESIDUES ALTERS APP ENDOCYTOSIS IN 
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Aims 

Alzheimer’s disease (AD) is the most common cause of dementia and is likely caused by defective amyloid 
precursor protein (APP) trafficking and processing in neurons leading to amyloid plaques containing the amyloid-β 
(Aβ) APP peptide byproduct. Understanding how APP is targeted and trafficked to selected destinations inside 
neurons and identifying the mechanisms responsible for the generation of Aβ are thus the key for the 
development of new therapies. We previously developed a mouse model showing that the Tyrosine (Tyr)682, in 
the C-terminus of APP, is essential for its binding to the coating protein clathrin and to the clathrin adaptor protein 
AP2 and for APP trafficking and sorting in neurons.  

Method 

In the present study, we investigated whether the Tyr682 residue of APP influences APP trafficking and sorting in 
neurons from differentiated neural stem cells (NSCs) of patients with AD carrying mutations on the PS1 gene 
(L286V; A246E; M146L), and on cortical tissues and fibroblasts from Göttingen minipigs engineered to develop 
AD (M146I mutant minipigs).  

Results 

Our results show that Tyrosine phosphorylation controls the APP binding to Clathrin and AP2 in neurons carrying 
PS1 mutation and influences APP trafficking and sorting.  

Conclusion 

Overall, our results provide a basis for the development of potential new therapies for AD. 
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ROLE OF INOSITOL PHOSPHATE SIGNALING PATHWAY IN ALZHEIMER’S DISEASE 
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Aims 

Role of Inositol phosphate signaling pathway in Alzheimer’s disease 

Method 

Using a combination of western blotting, quantitative RT-PCR and activity assays of Inositol phosphate signaling 
proteins, we assessed the effect of depletion of Inositol phosphate kinases in pathogenesis of Alzheimer’s 
disease. We investigated interactions between proteins associated with AD and kinases involved in Inositol 
phosphate synthesis. We also utilized mouse embryonic fibroblasts derived from Inositol phosphate kinase knock 
out mice to characterize expression of proteins regulated during Alzheimer’s disease pathogenesis. 

Results 

We show that inositol phosphate kinases are a positive regulator of immediate early genes which have been 
reported to be down regulated in Alzheimer’s disease by APP. We also report interaction between inositol 
phosphate kinases and APP.  

Conclusion 

Taken together our results suggest beneficial effects of Inositol phosphate signaling in Alzheimer’s disease. 
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IN VIVO TWO-PHOTON IMAGING OF THE EFFECTS OF TAUOPATHY AND AMYLOIDOPATHY ON 
SYNAPSES 
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Aims 

A progressive loss of synapses occurs at the early clinical stages of Alzheimer’s Disease and has been correlated 
with cognitive deficits in patients.  However, it is relatively unknown how synapse dynamics are affected by the 
two main pathological hallmarks of AD; the accumulation of tau and beta-amyloid.  Here we used in vivo two-
photon microscopy to assess the temporal dynamics of axonal boutons and dendritic spines in mouse models of 
human tauopathy (rTg4510) and amyloidopathy (J20).   

 

Method 

Following a craniotomy, adeno-associated virus expressing green fluorescent protein was injected into the 
somatosensory cortex to enable the visualisation of neurons and a cranial window was implanted for long-term 
imaging.  GFP-labelled neurons were imaged in both models during a time period which spanned the onset of 
pathology.  The gross morphology of neurites and the dynamics of their synaptic structures were assessed as the 
pathology progressed.   

 

Results 

In rTg4510s, gross morphological changes such as the presence of dystrophic neurites were visible as the 
tauopathy progressed and these were found to have a distinctive morphological phenotype prior to neurite 
degeneration.  Alongside this, synapse instability and loss were also observed and could be prevented by 
suppressing the P301L transgene.  In J20 animals, amyloid plaques increased in size and density over time and 
spine density was affected by the dendrite’s proximity to plaques.   

Conclusion 

Both tauopathy and amyloidopathy have effects on synapses as the respective pathology progressed.  These 
results will inform subsequent drug discovery studies to identify novel therapies to stabilize synapse loss in AD. 
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Aims 

Amyloid-β (Aβ) accumulates in the brain during Alzheimer’s disease and impairs neuronal function. Aβ is 
produced by the sequential cleavage of amyloid precursor protein (APP) by secretases. However, APP itself can 
be trafficked to the late endosome/lysosome where it is destroyed by powerful lysosomal hydrolases. We 
hypothesised that lysosomal trafficking of APP could provide molecular targets for the treatment of Alzheimer’s 
disease. We therefore aimed to create a tool that could be used to quantitatively measure the trafficking of APP to 
the lysosome. 

Method 

APP695 was fused to mCherry and green fluorescent protein (GFP) to create tandem fluorescent-APP (tf-APP). 
Flow cytometry was used to quantify the ratio of red fluorescence/green fluorescence (R/G) in a monoclonal HeLa 
tf-APP expressing cell line. When trafficked to an acidic environment (late endosome/lysosome), GFP quenches 
while mCherry does not, resulting in increased R/G. 

Results 

Flow cytometric measurement of R/G revealed that starvation induces autophagic flux (measured by tf-LC3) and 
also traffics APP to the lysosome. Inhibiting mTOR activity using AZD8055 had the same effect as starvation, 
inducing lysosomal trafficking of APP. Interestingly, whereas activation of mTOR by RHEB over-expression 
dramatically inhibited autophagic flux, RHEB expression did not affect lysosomal trafficking of APP. 

Conclusion 

We demonstrate trafficking of APP to the lysosome can be measured using tf-APP. Whereas APP usually cycles 
between the plasma membrane, the early endosome, retromer and the Golgi apparatus, we show the effect of 
starvation through mTOR signalling can divert APP to the lysosome for hydrolysis by lysosomal proteases. 
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NADH FLUORESCENT LIFE TIME MICROSCOPY IN LIVE NEURONS UNVEILS A NOVEL LYSOSOME TO 
MITOCHONDRIA SIGNALING PATHWAY DISRUPTED IN ALZHEIMER'S DISEASE 
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Aims 

Healthy mitochondria allow proper delivery of nutrient-derived energy as ATP, and provide timely clearance of 
reactive oxygen species and buffering of calcium. These functions are fundamental for maintaining neuronal 
homeostasis. However, current methods to track mitochondrial activity in live cells have limited discovery of the 
molecular mechanisms controlling activity and how they go awry in disease.  

Method 

A two-photon fluorescence life time imaging (FLIM) assay measured mitochondrial activity in live cultured cells by 
monitoring mitochondrial NAD(P)H autofluorescence. Variations in enzyme-bound NAD(P)H fractions are used as 
a read-out for changes in mitochondrial activity. 

Results 

In primary mouse cortical neuron cultures and human neural progenitor cells, added nutrients (arginine plus 
leucine) or insulin induce rapid increases in perikaryal mitochondrial activity. This effect was blocked by: 1) Torin1 
inhibition of mTOR, the catalytic subunit of two kinase complexes, mTORC1 and mTORC2, which regulate 
intracellular behavior by sensing extracellular cues; 2) knocking down Raptor, an essential mTORC1 subunit; or 
3) forcing mTORC1 to associate with the plasma membrane instead of lysosomes. In contrast, nutrient-stimulated 
mitochondrial activity did not involve: 1) Rictor, an essential mTORC2 subunit; 2) eIF4E, which mediates 
mTORC1-regulated mRNA translation; or 3) tau or a-synuclein. Mitochondrial stimulation was found to occur 
independently of autophagy or fatty acid transport into mitochondria, but was strongly reduced by Aβ oligomers 
(AβOs), which activate mTORC1 at the plasma membrane, but not at lysosomes (Norambuena et al, 2016. 
Alzheimer’s & Dementia, in press). 

Conclusion 

These results reveal a novel AβO-sensitive pathway for regulation of mitochondrial activity. 
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DISRUPTIONS IN LAND’S CYCLE REMODELLING OF MEMBRANE GLYCEROPHOSPHOCHOLINES ARE A 
DEFINING ALZHEIMER’S DISEASE PATHOLOGY 
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Aims 

Changes in the plasma glycerophosphocholine (PC) lipidome are reported to precede Alzheimer’s disease (AD) 
phenoconversion; however, how circulating glycerophospholipid compositions reflect AD neuropathology is 
uncertain. 

Method 

Here, we used a targeted lipidomics approach to profile PC metabolism in plasma of cognitively normal elderly 
and late-onset AD (LOAD) patients.  Plasma PC metabolite lipidomes were compared to entorhinal-hippocampal 
lipidomes for human patients, TgCRND8 human amyloid beta precursor protein (hAbetaPP) transgenic mice, and 
across the lifespan of wild-type female littermates. 

Results 

Systems-level analyses identified PC synthetic pathways perturbed by age, disease, and Abeta 
biogenesis.  Disruptions in Land’s cycle remodelling of diacylglycerophosphocholines (aaPCs), 
alkylacylglycerophosphocholines (eaPCs), and plasmenylacylglycerophoshocholines (paPCs) were associated 
with age and disease.  Regional alterations in the Kennedy pathway of PC biosynthesis were indicated by 
changes in PC compositions in LOAD plasma and posterior/entorhinal cortex but not hippocampus.  Finally, 
compositional changes in specific lysophosphatidylcholines (LPCs), platelet-activating factors (PAFs), and lyso-
PAFs (LPAFs) within the entorhinal-hippcampal circuit of TgCRND8 mice linked Abeta exposure in early life to 
changes in mono- (MUFA) and polyunsaturated fatty acid (PUFA) biosynthesis. 

Conclusion 

Taken together, these data identify a convergence of PC metabolic impairments, associated with age, disease, 
and Abeta exposure, that contribute to LOAD phenoconversion. 
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INTERACTION OF TAU AND AMYLOID PATHOLOGY IS RELEVANT FOR COGNITIVE CHANGES. MOVING 
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Aims 

The link between Tau pathology and clinical function is well established. During screening for an early 
Alzheimer’s disease study data was collected on cognitive function and CSF biomarkers (T-tau, ptau and Aβ1-42) 
in cognitively normal or mildly impaired subjects (CDR 0 or 0.5). Here we investigated the correlations 
between  CSF biomarkers (amyloid-pathology, tau-pathology) and cognition. 

Method 

In healthy elderly and MCI subjects, data on biomarkers (Aβ1-42, T-tau/ptau) and cognition (RBANS and 
CANTAB-battery; PAL, Paired-Associates-Learning; SWM, Spatial-Working-Memory & RTI, Reaction-Time) were 
collected. Correlations between biomarkers and cognitive measures were calculated.  

Results 

Out of 112 subjects 50% had low/pathologic CSF-Aβ1-42 levels.  CSF-T-tau levels were correlated with RBANS 
(Pearson Correlation -0.478; p<0.0001) and PAL (Pearson Correlation 0.393; p<0.0001), indicating that lower 
levels of markers of neurodegeneration are related to better cognition/memory. No significant correlation was 
seen for the SWM or RTI. Analyzing the sample independently for subjects with pathologic CSF-Aβ1-42 versus 
subjects with normal CSF-Aβ1-42, the correlations between the RBANS and PAL with T-tau were only seen in the 
group with pathologic CSF-Aβ1-42 (RBANS Pearson-Correlation -0.497 (p<0.0001); PAL Pearson-Correlation 
0.368 (p=0.006)), but not in the group with normal CSF-Aβ1-42. Additionally for the SWM,  in subjects with 
pathologic amyloid a weak correlation was observed (Pearson-Correlation 0.273; p<0.0001). 

Conclusion 

Tau-pathology is understood to correlate with neurodegeneration and cognitive decline. We here demonstrate 
that the effect on cognition is dependent on the presence of amyloid-pathology. As the amyloid-cascade-
hypothesis suggests, amyloid-pathology appears to be a mediator of the relationship between tau pathology and 
cognitive decline. 
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Aims 

Dysfunctional neuronal endosomes are an early characteristic of neurodegenerative diseases, including Down 
syndrome (DS) and Alzheimer’s disease. We hypothesized that endocytosed material is released by neuronal 
endosomal multivesicular bodies (MVBs) into the extracellular space via exosomes to relieve the neurons of 
accumulated toxic endosomal content. We examined the level of exosome secretion and content in the brain of 
DS patients and a mouse model of the disease [Ts[Rb(12. 17

16
)]2Cje (Ts2Cje)], and investigated the molecular 

mechanism underlying the altered exosome secretion. 

Method 

Exosomes were isolated from brain extracellular space of DS patients and Ts2Cje mice as we have previously 
described {Perez-Gonzalez, 2012 #4696}. Thermo Q Exactive Nanoflow LC-MS/MS was used to identify proteins 
in the isolated exosomes. qPCR and Western blot analyses were used to identify differences in expression levels 
in human and mouse brain homogenates and exosomes. 

Results 

Higher exosome levels were found in the brain extracellular space of DS patients and Ts2Cje mice compared to 
age-matched diploid controls. Mass spectrometry identified significantly higher levels of exosomal markers in 
Ts2Cje exosomes compared to controls, confirmed by Western blot analysis. mRNA and protein expression 
levels of the tetraspanin CD63, enriched in the membrane of MVBs, were higher in DS brains, and silencing of 
CD63 expression diminished exosome release and impaired endosomes in DS fibroblasts. 

Conclusion 

These data suggest that induction of CD63 expression enhances exosome release in DS brains, alleviating 
neuronal endosomal abnormalities, and underscore the regulation of exosome release as a therapeutic target for 
neurodegenerative disorders with endosomal pathology. 
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PERSISTENT EFFICACY OF TRAMIPROSATE IN APOE4 HOMOZYGOUS AD SUBJECTS TREATED OVER 
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Aims 

ALZ-801, oral pro-drug of tramiprosate, is in development as an Alzheimer’s disease (AD) treatment. 
Tramiprosate, the active molecule, is an amyloid anti-aggregation agent that inhibits formation of Aβ oligomers 
and neurotoxicity. In a Phase 3 study with tramiprosate, patients homozygous for the e4 allele of apolipoprotein E 
(APOE4/4 subgroup) showed significant efficacy over 78 weeks. Efficacy results for APOE4/4 patients who 
enrolled in extension study for an additional 52 weeks are presented. 

Method 

78-week Phase 3 North American study enrolled 1,053 AD patients (MMSE range 16-26) including 148 APOE4/4 
homozygotes in 3 arms: placebo, 100mg BID, 150mg BID. Patients completing 78 weeks were offered extension 
study at the high dose. Drug assignment during the placebo-controlled phase remained blinded. Change from 
original baseline in ADAS-cog and CDR-SB were analyzed using MMRM at all visits up to 130 weeks. 

Results 

Total of 104 APOE4/4 homozygous patients enrolled in the extension study: 43, 33 and 28 from placebo, low and 
high-dose groups respectively; and 27, 25, 18 completed 130 weeks. The 150mg to 150mg group showed larger 
ADAS-cog benefits at both 104 and 130 weeks than the placebo to 150mg group (D = 3.9, p-value < 0.05), and a 
positive trend on CDR-SB (D = 1.0, p-value < 0.1). Adverse event profile was favorable, similar to blinded phase. 

Conclusion 

APOE4/4 AD patients tramiprosate exhibited sustained cognitive and functional benefits over 2.5 years, 
compared to patients whose treatment was delayed by 78 weeks (delayed start group). Efficacy profile supports a 
disease-modifying benefit, consistent with amyloid anti-aggregation action. 
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RESULTS FROM A PHASE 1B MULTIPLE ASCENDING-DOSE STUDY OF PRX002, AN ANTI-ALPHA-
SYNUCLEIN MONOCLONAL ANTIBODY, IN PATIENTS WITH PARKINSON’S DISEASE 
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Objectives: PRX002 (RG7935) is an investigational monoclonal antibody designed to neutralize extracellular 
neurotoxic forms of alpha-synuclein. This may inhibit the cell-to-cell transmission of the aggregated, pathogenic 
form of alpha-synuclein and potentially modify disease progression associated with Parkinson’s disease (PD). We 
evaluated PRX002 in patients with PD in a double-blind, placebo-controlled, phase 1b multiple ascending-dose 
study.  

Methods: Patients with mild to moderate PD(Hoehn and Yahr stages 1-3), randomly assigned to six escalating-
dose cohorts, received PRX002 or placebo (2:1 for 0.3, 1, 3, or 10 mg/kg[n=48] and 3:1 for 30 or 60 
mg/kg[n=32]). Safety and tolerability (primary objectives), pharmacokinetics, immunogenicity, pharmacodynamic 
effects, and clinical effects were assessed. 

Results: The intent-to-treat population (n=80) consisted predominantly of Caucasian (97.5%) males (80%; mean 
age, 58.3 years). PRX002 was well tolerated; no serious or severe treatment-emergent adverse events (TEAEs) 
were reported. TEAEs experienced by ≥5% of patients were constipation, infusion reaction(allergic), diarrhea, 
headache, peripheral edema, post-lumbar puncture headache, and upper respiratory infection. Central nervous 
system (CNS) penetration was demonstrated by a dose-dependent increase in PRX002 levels in the cerebral 
spinal fluid (CSF). Across all doses, the mean PRX002 concentration in CSF was 0.3% relative to serum. Results 
showed a rapid dose- and time-dependent mean reduction of free serum alpha-synuclein levels of up to 97% after 
a single dose(P<0.0001), consistently observed after two additional monthly doses.  

Conclusions: PRX002 had an acceptable safety and tolerability profile, penetrated the CNS, and reduced free 
serum alpha-synuclein. A planned phase 2 study will evaluate PRX002 as a disease-modifying treatment for PD.  
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Aims 

We investigated the feasibility of using smartphone-based assessments and sensors to continuously monitor 
motor symptoms and mobility in early-stage Parkinson’s disease (PD) patients. The assessment results were 
correlated with the MDS-UPDRS.  

Method 

PD patients (n=44) who participated in a Phase I Multiple Ascending Dose clinical trial of PRX002/RG7935 (an 
investigational antibody targeting α-synuclein that is being developed by Prothena/Roche as a potential treatment 
of PD) performed smartphone-based assessments in a home-based setting for 24 weeks. We also conducted a 
control study with 35 age and gender-matched healthy controls (HC) who performed the same smartphone 
assessments for 6 weeks. The assessments included six active tests for sustained phonation, balance, gait, 
dexterity, postural tremor, and rest tremor. In addition, subjects carried the smartphone around as part of their 
daily routine (passive monitoring). Adherence was analyzed and clinically meaningful sensor data features were 
identified. These features were compared to the study’s clinical data, including the MDS-UPDRS. 

Results 

Patient and HC compliance with the smartphone assessments was good: the entire test suite was completed over 
6’000 times. Sensor data results clearly differentiate PD patients from HC participants. Sensor features for 
measuring tremor, gait and dexterity correlated with symptom severity as measured by MDS-UPDRS. 

Conclusion 

It is feasible to measure motor function in early-stage PD patients with smartphone-based assessments 
performed at home. Together with real-time data transfer and advanced analytics, this technology provides a 
unique window into patients’ daily lives.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 569 

  

  

  

SYMPOSIUM 58 - LATE BREAKING THERAPEUTIC STRATEGIES IN AD AND PD 

 
ADPD7-1797 
RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED, SINGLE ASCENDING DOSE STUDY OF ANTI-
ALPHA-SYNUCLEIN ANTIBODY BIIB054 IN HEALTHY VOLUNTEERS 
M. Brys

1
, S. Hung

1
, L. Fanning

1
, N. Penner

1
, M. Yang

1
, E. David

1
, T. Fox

1
, S. Makh

1
, D. Graham

1
, 

J.M. Cedarbaum
1
 

1
Biogen, Neurology Discovery & Development, Cambridge, USA  

 
Aims 

Parkinson’s disease is characterized by progressive CNS propagation of intraneuronal inclusions rich in 
aggregated forms of alpha-synuclein. It is hypothesized that aggregated species of alpha-synuclein are 
responsible for cell-to-cell transmission. BIIB054 is a human-derived monoclonal antibody preferentially binding to 
aggregated forms of alpha-synuclein, potentially slowing disease progression. The primary objective of this first-
in-human study of BIIB054 was to evaluate its safety, tolerability and pharmacokinetics in healthy volunteers. 

Method 

48 healthy volunteers (age 40 - 65, 29 males, 19 females) were enrolled into 6 single dose cohorts of BIIB054 or 
placebo, administered intravenously, and evaluated over 16 weeks following the infusion with clinical, 
neuroimaging, EKG and laboratory assessments. Serum and CSF concentrations of BIIB054 were measured. 

Results 

Serum BIIB054 exposure and Cmax were dose proportional; average serum half-life was approximately 28 days. 
The average CSF-to-serum ratio for BIIB054 was 0.2% and was similar for all tested doses. Most adverse events 
were mild, and the most common was headache. BIIB054 was safe and well tolerated with the exception of the 
highest dose, where one serious adverse event was reported. 

Conclusion 

This first study of BIIB054 in humans showed a favorable PK, safety and tolerability profiles with the exception of 
the highest dose, providing rationale for further, ongoing clinical studies in Parkinson’s disease. 
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Aims 

Dementia with Lewy Bodies (DLB) is a common neurodegenerative disorder for which there are no approved 
drugs in the U.S. or Europe. Intepirdine is a 5HT6 antagonist in development for the treatment of Alzheimer’s 
disease (AD) and DLB. Intepirdine has been studied in 18 completed clinical trials, including a Phase 2b study of 
684 adults with mild-moderate AD in which it demonstrated statistically significant benefits in cognition (ADAS-
cog) and function (ADCS-ADL) versus placebo. This presentation provides an overview of the design of 
HEADWAY-DLB, an ongoing Phase 2b study in DLB. 

Method 

HEADWAY-DLB is a multinational placebo-controlled study involving approximately 240 subjects with a diagnosis 
of DLB based on Consensus Criteria (McKeith et al 2005) and an MMSE between 14 and 26. Subjects are 
randomized to receive 70 mg intepirdine, 35 mg intepirdine, or placebo on top of stable background therapy. 
Primary outcome measures include the change from baseline at 24 weeks on a computerized cognitive battery 
and on the CIBIC+. Secondary outcome measures include the change from baseline on a clinical assessment of 
visual hallucinations. 

Results 

HEADWAY-DLB began in 2016 and is ongoing in the US, Canada, France, Italy, Spain, the Netherlands,and the 
UK. Results are expected in 2017. 

Conclusion 

Intepirdine is a 5HT6 antagonist currently in development for the treatment of AD and DLB. It has the potential to 
be the first drug approved in the U.S. and Europe for the treatment of DLB. The HEADWAY-DLB study represents 
a significant advance for the field and results are expected in 2017. 
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Aims 

Parkinson’s disease (PD) is a progressive neurodegenerative disorder that lacks a disease-modifying therapy. 
We aim to identify disease-modifying compounds from the FDA-approved licensed drug library that could 
suppress neurite degeneration in LRRK2-G2019S parkinsonism.  

Method 

We used a two-step approach to identify compounds from the FDA-approved licensed drug library that could 
suppress neurite degeneration in LRRK2-G2019S parkinsonism. 

Results 

Of 640 compounds, 29 rescued neurite degeneration phenotypes and 3 restored motor disability and 
dopaminergic neuron loss in aged LRRK2-G2019S flies. Of these three drugs, lovastatin had the highest 
lipophilicity, which facilitated crossing the blood-brain barrier. In LRRK2-G2019S knock-in mice and stably-
transfected human dopaminergic cells, lovastatin significantly rescued neurite degeneration in a dose-dependent 
manner, within a range of 0.05-0.1 μM. The beneficial effect of lovastatin was exerted by activating anti-apoptotic 
Akt/Nrf signaling and decreasing caspase 3 levels. We also observed that lovastatin inhibited GSK3β activity, a 
kinase downstream of Akt, by up-regulating GSK3β (Ser9) phosphorylation. This inhibition subsequently 
decreased tau phosphorylation, which was linked to neuronal cytoskeleton instability. Conversely, pre-treatment 
with the Akt inhibitor, A6730, blocked the lovastatin-induced neuroprotective effect. The rescuing effects of 
lovastatin in dendritic arborization of LRRK2-G2019S neurons were abolished by co-expressing either a mutant 
allele of Akt (Akt1

04226
) or a constitutively active form of GSK3b (sgg

S9A
). 

Conclusion 

Our findings demonstrated that lovastatin restored LRRK2-G2019S neurite degeneration by augmenting 

Akt/NRF2 pathway and inhibiting downstream GSK3b activity, which decreased phospho-tau levels. We 
suggested that lovastatin is a potential disease-modifying agent for LRRK2-G2019S parkinsonism.  
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Aims 

Although the etiology of Parkinson’s disease (PD) is not completely understood, recent research has provided 
insights on pathogenic factors such as aggregation of α-synuclein protein, oxidative stress, and iron 
dysregulation. Current therapies for PD are mainly symptomatic in nature and consequently the disease 
progression continues. Thus, there is an unmet need for development of symptomatic and disease modifying 
drugs which will provide greater benefit and a paradigm shift over the current treatment options.  

Method 

In our overall goal to develop such multifunctional dopamine agonist as neuroprotective treatment agents for PD, 
we have developed and pharmacologically characterized a novel dopamine D2/D3 agonist, D-607, which 

addresses some underlying pathogenesis factors in PD including chelation of iron to reduce oxidative stress and 
inhibition of aggregation of α-Syn protein.  

Results 

The molecule displays strong antioxidant and preferential iron (II) chelation properties, accompanied with potent 
efficacy in a reserpinized PD animal model, which indicates efficient brain penetration to provide symptomatic 
effect. D-607 also rescued PC12 cells from toxicity induced by iron in a dose-dependent manner. In an in vivo, 
Drosophila melanogaster model expressing a disease-causing variant of α-Syn protein in fly eyes, the compound 

suppressed toxicity significantly compared to controls by reducing levels of aggregated α-Syn. Finally, compound 
D-607 was able to rescue DAergic neurons from toxicity of MPTP in mice, a well-known PD neuroprotection 
model.  

Conclusion 

These observations strongly suggest that D-607 is a promising multifunctional lead molecule for a viable 

symptomatic and disease modifying therapy of PD. This work is supported by NIH/NINDS (NS 047198, AKD).  
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Metabotropic glutamate receptor 5 (mGluR5) has been implicated in the pathogenesis of a number of 
neurodegenerative diseases, including Alzheimer’s disease (AD). Proposed to act as an extracellular scaffold for 
beta amyloid (Aβ), mGluR5 has been suggested to function as a receptor for the soluble oligomeric Aβ most 
closely linked to neuronal death and cognitive decline. The binding of Aβ has been shown to impair the lateral 
diffusion of mGluR5 and increase mGluR5 at the cell surface, leading to over activation of the receptor. This over 
activation of mGluR5 in the AD brain, has been implicated in: (1) the elevation of intracellular Ca2+, through the 
potentiation of NMDAR activity by mGluR5, (2) increased release of neurotoxic Aβ oligomers caused by 
increasing fragile X mental retardation protein (FMRP) mediated translation of amyloid precursor protein (APP), 
and (3) alteration of autophagy. This presents the potential for mGluR5 to be a therapeutic target for the treatment 
of AD. CTEP is an orally bioavailable, highly selective negative allosteric modulator for mGluR5. Chronic CTEP 

treatment of both APPswe/PS1E9 and 3xtg-AD mice improves memory and learning and also reduces both 
oligomeric and fibrillar Aβ in both mouse models.  Chronic CTEP treatment also normalizes cell surface mGluR5 

expression and reduces elevated GSK3 expression resulting in reduced expression of a ZBTB16-Cullin3-Roc1 
E3-ubiquitin ligase involved in the regulation of ATG14-dependent autophagy. Consistent with this a significant 
reduction in the expression of p62 a marker of autophagy. Taken together, these data indicate that mGluR5 
antagonists currently in clinical trials for the Fragile X mental retardation, major depressive disorder and 
Parkinson’s disease are candidates for repurposing for the treatment of Alzheimer’s disease. 
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Aims 

Secondary prevention clinical trials of amyloid (AB) lowering drugs use the ADCS-PACC, a composite of verbal 
list learning, paragraph recall, executive function and the MMSE] as their primary endpoint.  This study simulated 
the effect of lowering AB levels on estimates of cognition and clinical disease progression using data from 
participants who satisfy enrollment criteria for the A4 or EARLY studies but who had varying levels of amyloid.   

Method 

CN adults with data for 36 months of follow-up enrolled in the Australian Imaging Biomarkers and Lifestyle (AIBL) 
study and defined as having abnormally high AB from PET scanning were classified into two subgroups, AB+ 
(SUVR>1.4 and <1.9, n = 138) and AB++ (SUVR =/>1.9, n= 89]. AB groups were compared on rates of disease 
clinical progression using X

2
 and on rates of cognitive decline using ANCOVA.  Statistical models were adjusted 

for clinical or demographic factors that also differed between the groups. 

Results 

ANCOVA models showed that rates of disease progression were lower in the AB+ [10%] than in AB++ group [5.6 
%; OR 5.1 95%CI 3.4 -6.7].  ANCOVA showed that the rate of decline on the ADCS-PACC was lower in the AB+ 
group than in the AB++ group: with [d = 0.89] or without [d = 0.65] progressors included in the analyses. 

Conclusion 

This data provides a basis for the extent to which a change in amyloid levels, measured by amyloid plaque 
burden, could manifest in terms of change in cognition or clinical disease progression.  
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Aims 

The apolipoprotein E ε4 allele (APOE*E4) has been consistently associated with a higher risk of developing 
Alzheimer’s Disease (AD). In the present study, we investigated how APOE*E4 status modulates the topological 
organization of structural brain networks in Mild Cognitive Impairment (MCI) depending on their progression into 
AD. 

Method 

We used graph theory and cortical thickness obtained from T1-weighted structural magnetic images to study 
brain network co-variance properties (NPs) in a longitudinal sample comprised 100 MCI who convert into AD and 
100 non-converters. The groups were divided into 50 APOE*E4-positive (‛carriers’) and 50 APOE*E4-negative 
(‛non-carriers’). All subjects were selected from the ADNI database. 

Results 

The co-variation patterns among anatomical regions showed the double of differences over time between carriers 
and non-carriers for MCI who progressed into AD. Large co-variations patterns between carries and non-carriers 
involved structures like superior and inferior parietal cortex, precuneus and middle frontal regions described 
previously as a core of highly connected brain structures. The MCI carriers in this group showed a significant 
increase over time in the characteristic path length, clustering index, local efficiency, global connectivity and a 
global efficiency decrease. Interestingly, this was not the case for MCI non-converters in which the same patterns 
of differences between groups were preserved over time. 

Conclusion 

This study demonstrates an APOE*E4-related disruption of the brain topological network organization in MCI. Our 
findings suggest a differential genetic modulation associated with the disease progression. The APOE*E4 effect 
over whole-brain topological attributes could be a potential biomarker to predict conversion from MCI to AD. 
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ADPD7-1879 
SUSTAINED ATTENTION AND MEMORY TASKS WITH CONCURRENT EEG PROVIDE POTENTIAL 
BIOMARKERS FOR MILD COGNITIVE IMPAIRMENT 
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Aims 

There is a critical unmet need for reliable, cost effective and noninvasive biomarkers to quantify cognitive defects 
associated with dementia at early stages and facilitate development of efficacious, disease modifying 
therapeutics. Neurophysiological metrics including quantitative EEG and event-related potentials (ERPs) reliably 
measure the physiology associated with cognition and may provide sensitive metrics for early diagnosis, tracking 
disease progression and assessing efficacy of novel interventions for dementia. 

Method 

3-Choice Vigilance (3CVT) and Image Recognition Tasks (IR) were administered with concurrent EEG acquisition 
to elicit ERPs in MCI and healthy cohorts. EEG was filtered and independent component analysis applied 
(EEGLAB) to clean the data. F-Measure, a combined measure of processing speed and accuracy, was used to 
evaluate performance.  

Results 

There were significant decreases observed in the ERP waveform late positive component (LPC) in the MCI group 
compared to the healthy controls during 3CVT, predominately in occipital and right temporal-parietal region. MCI 
patients evidenced larger and more widespread decreases in the LPC during IR with significant decreases over 
central, temporal, parietal and occipital regions. Significant differences were observed in performance during IR; 
F-measure in the healthy group (0.77 ± 0.1) are higher than MCI (0.70 ± 0.1) (p = 0.038). 

Conclusion 

The data suggest that cognitive ERPs obtained during tasks that activate the neural circuits involved in sustained 
attention and recognition memory may provide a powerful tool for assessing MCI and have strong potential as 
sensitive and robust biomarker for tracking disease progression and evaluating response to investigative 
therapeutics. 
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Aims 

A Phase 0 (Ph0) exploratory biomarker study was conducted to confirm that the Alzheimer’s Disease 
Neuroimaging Initiative (ADNI) data-derived conclusions on biomarkers apply to the Alzheimer’s disease (AD) 
population of planned clinical trials and to better characterize the biomarkers relevant for AD. 

Method 

In the multicenter Ph0 (non-treatment) study, 26 AD subjects, 52 mild cognitive impairment (MCI) subjects, and 
26 healthy subjects of similar age were enrolled. Subjects underwent magnetic resonance imaging (MRI) and 
amyloid positron-emission tomography (PET) imaging as well as 2 lumbar punctures to collect cerebrospinal fluid 
(CSF). The 2 studies (ADNI and the Ph0 study) were similar with respect to inclusion and exclusion criteria for 
each of the three diagnostic groups. 

Results 

Comparison between the Ph0 study and the ADNI cohort showed that within each diagnosis group, the 2 study 
samples were comparable in most aspects including: (1) demographic composition and genetic risk profile; (2) 
classic CSF biomarkers (abeta1-42, tau and phosphorylated-tau); (3) brain MRI (volumetric MRI); (4) amyloid PET 
standard uptake value ratio; and (5) cognitive assessments.  Overall, the patient selection criteria used in our Ph0 
study resulted in preservation of key findings on CSF and neuroimaging biomarkers from ADNI, even with a 
relatively modest sample size. 

Conclusion 

These results increase confidence in the disease-progression assumptions that were derived through ADNI data 
analyses and in clinical trial decisions such as those on patient selection criteria that may be taken in our clinical 
development programs based on the results from the Ph0 study. 
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[18F]T807/AV-1451 (FLORTAUCIPIR) IMAGING IN ATHLETES WITH POSTCONCUSSIVE SYNDROMES 
INCLUDING CLINICALLY PROBABLE CTE: PROMINENCE OF PSYCHIATRIC CLINICAL SYMPTOMS AND 
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Aims 

Chronic post-concussive syndromes are a major source of morbidity and mortality and candevelop into 
neurodegenerative disorders such as chronic traumatic encephalopathy (CTE). Methods ofassessment and 
prediction of outcome are major areas of research focus, in particular molecular neuroimagingwith positron 
emission tomography (PET) using ligands for neuropathological lesions such as plaques andtangles. CTE is 
characterized pathologically by the presence of neurofibrillary tau deposits. In living persons,advances in 
diagnosis have been made through positron emission tomography (PET) using tracers binding toaggregated tau. 
Here we examined [ 18 F]T807 uptake in athletes with mTBI resulting from multiple concussions. 

Method 

Twenty-four athletes and four control subjects underwent PET for tau ([18F]T807/AV-1451) andamyloid 
([18F]florbetapir). All athletes had experienced multiple concussions and presented with symptoms ofCTE (i.e. 
memory complaints, anxiety, depression, aggression). 

Results 

Eight athletes had abnormal [ 18 F]T807 ligand retention. None retained [ 18 F]florbetapir. While theamount of 
ligand retention varied, the pattern resembles postmortem CTE, with tau distribution at the whitematter-grey 
matter junction. Our data also show a high frequency of positive tau scans in clinically probableCTE while mostly 
negative in less severe post-concussive states. 

Conclusion 

Our study of in vivo imaging of tau deposition in the brains of retired athletes can provide insightinto the 
pathogenesis, diagnosis, and potential treatment of tauopathies such as CTE. Whether tauopathyimaging can 
provide useful diagnostic or prognostic screening information and/or clinically important outcomemeasures for 
anti-tauopathy therapies, such as tauopathy-reducing interventions, are major questions for thefuture. 
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Aims 

Neurodegenerative disorders associated with accumulation of neurotoxic aggregating proteins are chronic like 
Alzheimer’s (AD) and Parkinson’s disease (PD) or acute like traumatic brain injury (TBI). 

Posiphen® is a small, hydrophobic, orally available molecule that readily enters the brain and inhibits translation 
of more than one neurotoxic aggregating protein. 
 
1. show that by inhibiting more than one neurotoxic aggregating proteins, Posiphen may be effective in more than 
one disorder 
2. elucidate the underlying mechanism of this inhibition 
3. transition Posiphen into human phase II studies - AD and TBIMethod 

Animal Studies: the appropriate models were run and treated vs. untreated animals were compared as to 
symptomatology and pathology.  
 
Mechanism of Action: we ran RNA pulldown inhibition, thermophoresis binding, proteomics, protein inhibition, 
molecular modeling. 
 
Human Data: the phase IIa study in early AD is a double-blind, placebo-controlled, dose-escalating study, with 
state of the art stable isotope labeling, inhibition of markers, safety and cognition. 

Results 

Posiphen was found to be effective in APP/PS1 AD mice, in alpha-synuclein PD mice, in TBI rats and in acute 
glaucoma rats. The underpinning mode of action: neurotoxic aggregating proteins have a homologous 5’UTR 
region in their mRNA and a preserved translational regulatory mechanism. 

We will further report on the clinical study in early AD and the planned phase II/III study in TBI. 

Conclusion 

Posiphen inhibits more than one neurotoxic aggregating protein and shows efficacy in more than one model of 
neurodegeneration. While the animal data and preliminary human data look very encouraging, the final endpoint 
is efficacy in humans. 
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AUTOLOGOUS TRANSPLANTATION OF ENTERIC GLIA IMPROVES NEUROPATHOLOGY AND 
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Aims 

Progressive inability of astrocytes in removing amyloid plaques is a key hallmark featuring Alzheimer's disease 
(AD) brain. Enteric glial cells (EGC) are the intestine corresponding CNS astrocytes and might be replaced in the 
injured AD-brain as a "brand-new astroglia" population capable of restart normal astrocytic disrupted by amyloid 
accumulation. We evaluated the efficacy of a gut-brain autotransplantation of EGC in a rat model of Aβ-induced 
AD. 

Method 

Rats received Aβ 1–42 peptide (n = 120) or its vehicle infusion (n = 60) by artificial sterile cerebrospinal fluid 
(CSF). Aβ was infused into the lateral ventricle the 20 days following its implantation, and left in place for further 
transplantation. After stereotaxic surgery, Aβ-infused animals underwent appendectomy through laparotomy and 
EGC cells were isolated and tracked with PKH26GL nontoxic marker. At different time points (2-4-8 weeks post 
transplantation), immunofluorescence, immunoblot, behavioral and neuroimaging analysis were performed to 
evaluate: 1. engraftment of EGC and their impact on amyloid plaques burden formation, neurofibrillary tangles 
density and reactive gliosis. 2. neurogenesis rescue and behavioral improvement in Aβ-injuried rats. 

Results 

EGC successfully and stably engrafted in the CNS and caused: 1) considerable reduction of amyloid plaque 
burdens and size; 2) significant reduction of neurofibrillary tangles density; 3) marked improvement of cognitive 
functions and  4) forthright rescue of neurogenesis rate in Aβ-injuried rats. 

Conclusion 

The overall result was the amelioration of the pathological hallmarks and the cognitive deficits typical of Aβ-
associated disease. Autologous EGC transplantation could represent a novel alternative in cell-replacement 
therapies to treat neurodegeneration in AD. 
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Aims 

Annexin A1 (ANXA1) is an anti-inflammatory protein, which in the brain appears to be released by microglial cells, 
but is also expressed in neurons and in the blood brain barrier (BBB) endothelium, where it has an important role 
in regulating BBB tightness. Because Alzheimer’s disease (AD) patients show increased BBB permeability, the 
aim of this study was to elucidate the extent of BBB leakage in the 5xFAD model of AD and whether ANXA1 
could reverse this effect.  

Method 

BBB permeability was determined in male wild type and 5xFAD mice, and in 5xFAD mice following an acute 
intravenous treatment with 0.67 μg/kg human recombinant ANXA1 at 12-13 weeks of age using an Evans blue 
dye assay, as well as MRI using the contrast agent dimeglumine gadopentetate. Amyloid pathology was 
investigated using immunofluorescence staining. 

Results 

Our data show an increased BBB leakage in 5xFAD mice compared to wild type littermates in both the frontal 
cortex (+82.8%) and hippocampus (+63.7%) using the Evans blue dye assay. This was significantly reduced in 
5xFAD mice treated with human recombinant ANXA1 (frontal cortex: -42.4%, hippocampus: -25.9 %). 
Furthermore, a positive correlation between BBB leakage in 5xFAD mice and Aβ load was seen. Our preliminary 
results indicate the same pattern of BBB leakage using dimeglumine gadopentetate, which coincided with 
abnormalities in the vascular architecture observed by MRI scan. 

Conclusion 

Our results show that human recombinant ANXA1 rescues BBB deficits in a mouse model of AD, and suggest 
that targeting the BBB is a promising avenue for therapeutic interventions in AD. 
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Aims 

Many genes identified in AD GWAS are implicated in inflammation, including CD33. Our group has reported an 
association of the CD33 risk allele with

 
increased cell surface expression of CD33 and decreased Aβ1-42 

internalization.  Our group also identified an intronic variant in the myeloid specific gene, TREM1 that is 
associated with an increased burden of neuritic plaques, and leads to a decreased expression of 
TREM1.  TREM1 has been associated with protection from apoptosis. 

Objectives: To explore the distribution of CD33 in microglia in the human brain and to evaluate the effects of 
Aβ1-42 on cell phenotype in vitro in subjects with the risk allele compared with the protective allele. 

Method 

Using human post-mortem brain tissue from the ROS/MAP cohorts, we performed immunohistochemistry staining 

for CD33 and Aβ1-42 and co-stained for cell-specific markers for microglia (such as Iba1). Primary monocytes 
from genotyped subjects were used to evaluate whether the risk allele presents a greater sensitivity to apoptosis 
after treatment with Aβ1-42 using flow cytometry, and TREM1 expression. 

Results 

CD33 is expressed by microglia, however only a subset of Iba1+ microglia express this protein. Furthermore, a 
specific association between CD33 and neuritic plaques was observed. In vitro, lower apoptosis and higher 
TREM1 expression was observed in subjects with the CD33 protective allele post Aβ1-42 treatment. 

Conclusion 

Evidence suggests that CD33 expression on microglia is related to neuritic plaques, and CD33 may regulate the 
myeloid cell response to Aβ1-42 in a TREM1 dependent manner. 
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Aims 

Accumulation and deposition of amyloid peptides is a hallmark of Alzheimer’s disease, which is accompanied by 
complex immune responses including both beneficial and detrimental properties. The contribution of the adaptive 
arm of the immune system in these responses is currently poorly understood. This study was designed to 
elucidate whether adaptive immune cells have an influence on amyloid pathology in a mouse model of 
Alzheimer’s disease. 

Method 

We analyzed PSAPP transgenic mice crossbred with recombination-activating gene-2 knockout (Rag2ko) mice 
lacking functional T and B cells. In a second experimental paradigm PSAPP mice reconstituted with bone marrow 
from Rag2ko or wildtype (WT) control mice were investigated. 

Results 

PSAPP transgenic mice lacking functional T and B cells showed significantly reduced amyloid pathology and 
decreased brain amyloid beta-peptide levels. This reduction was paralleled by elevated microgliosis and 
increased phagocytosis of amyloid beta-peptide. qPCR analysis showed a shift from pro- towards anti-
inflammatory microglia responses, in detail a rescue of reduced Ym1 expression levels and reduced TNFalpha 
expression levels. In contrast to these beneficial effects, reduced survival rates could be observed in PSAPP mice 
crossed with Rag2ko animals compared to WT, PSAPP or Rag2 ko mice. 

Conclusion 

The results of this study show that the adaptive immune system has an impact on cerebral amyloid-beta 
pathology by regulating microglia-mediated clearance. However, reduced survival rates show that a total adaptive 
immune ablation in combination with Alzheimer’s disease-like pathology can be detrimental, indicating that further 
studies are needed to identify the specific lymphocytic subpopulation(s) causing the observed effects. 
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Aims 

Memory loss is one of the first signs detected in Alzheimer’s Disease (AD) patients. Indeed, a rapid deterioration 
of the hippocampus leads to early memory deficits. The CA1 subfield is particularly affected by a severe neuronal 
loss. But the causes of the hippocampus vulnerability to AD still need to be deciphered. Interestingly, 
hippocampal microglia might engage strong maladaptive responses in AD that could promote neurodegeneration. 
Here, we aim to characterize how microglial structural remodeling impacts the hippocampus in AD and if microglia 
adopt phenotypic signatures that could mediate neuronal loss.  

Method 

We have combined imaging and automated computational methods to analyze microglial populations in post-
mortem samples from AD patients and controls. Briefly, hippocampal sections were immunostained for microglial 
morphological markers. Representative volumes of hippocampal subfields were acquired with high-resolution 
confocal microscopy. Next, we have implemented algorithms to extract geometrical and graph-based features of 
each microglia within these volumes. We have performed a subsequent cluster analysis to identify the various 
microglial subgroups. 

Results 

Human hippocampal microglia appear as a heterogeneous population of morphologically distinct cells in both 
healthy and disease conditions. In AD, microglial remodeling is particularly severe in the CA1 subfield compared 
to the CA3. Furthermore, we report a high occurrence of group of microglia actively engulfing CA1 pyramidal 
neurons carrying neurofibrillary tangles in AD. Surprisingly, CA1 microglia can regroup in super-clusters to 
phagocyte the full morphology of neurons affected by Tau aggregation. 

Conclusion 

Microglia of the CA1 show stronger responses to AD pathology than CA3. Microglia promote CA1 atrophy in AD. 
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Aims 

Recent genome wide association studies (GWAS) have implicated the innate immune system in the pathogenesis 
of late onset Alzheimer’s disease (LOAD). Next to the genetic predisposition, aging is the other major risk factor 
for developing LOAD. One of the most profound changes occurring in the aging human brain is the activation of 
the brain’s resident innate immune cells, called microglia. Since this observation is primarily based on the 
changes in microglia morphology, the exact nature of this activation state, or phenotype, is not well understood 
yet. Here we set out to empirically establish what constitutes the aged human microglia phenotype. 

Method 

We established a new pipeline for the isolation of microglia from aged human autopsy brain specimens. 
Furthermore, we utilized a novel library construction protocol for RNA-Sequencing that has been specifically 
optimized for low cell numbers. 

Results 

We identified the microglia specific genes in the aged human brain and established which neurodegenerative 
disease GWAS hits were allocated to the microglia compartment. Furthermore, we explored the microglial 
transcriptomic response to the aging brain environment. 

Conclusion 

Our findings reinforce earlier notions, that within the aged human brain, a significant amount of the genetic load 
that influences the onset of neurodegenerative disease exerts its function through microglia and that 
immunosenescence in the brain may exhibit itself by conveying a downregulated immunophenotype on microglia, 
rather than resulting in an overt activation. Our study will serve as an imporant resource for the LOAD community 
in particular and to the microglia field in general. 
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Aims 

Microglia play important roles in development and homeostatic brain function and profoundly influence the 
development and progression of many neurological disorders including Alzheimer’s disease. Identification of 
microglial-genes with AD-associated risk variants have further highlighted the need to study microglia in AD. To 
begin investigating the role of microglia in AD, a renewable and consistent source of microglia must be 
developed. We have recently developed a protocol that allows for the generation of microglia-like cells (iMGLs) 
from human iPSCs. 

Method 

We generated hematopoietic progenitors (iHPCs) from iPSCs using fully defined serum free conditions. iHPCs 
are exposed to cytokines and growth factors implicated in the development of microglia. Analysis of iMGLs 
reveals that they develop from CD45+/ CX3CR1+/- progenitors and mature to CX3CR1+ /CD11b+ /CD45-lo cells 
when compared to macrophages. 

Results 

Whole-transcriptome and protein expression analysis reveals high expression of microglia-rich markers including 
P2RY12/13, OLFML3, GPR34, and TREM2 in iMGLs. Functional assays demonstrate that iMGLs phagocytose 
and secrete cytokines in response to amyloid, human brain-derived tau oligomers, and human synaptosomes. 
Here, we show that iMGLs exposed to fibrillar amyloid and tau have differential mRNA expression of AD-risk 
associated genes. Finally, we show that iMGLs successfully integrate, tile in volume, and project processes in 
human 3D brain cultures. 

Conclusion 

Collectively, our data shows that human iMGLs can be efficiently derived from human iPSCs using a two step 
fully-defined protocol. RNA, protein, and functional assays highlight that iMGLs can be used as surrogates to 
study microglia in the context of human health and neurological diseases including AD. 
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Aims 

Large-scale genome-wide studies suggest pleiotropic mechanisms of neurodegenerative disease. We tested the 
polygenic basis of multiple neurodegenerative, inflammatory, and vascular traits against late-life cognition and 
postmortem neuropathology. 

Method 

Antemortem cognition and postmortem amyloid and tau were measured in 819 subjects. Regional postmortem 
counts of active microglia were available for 162 samples. Polygenic scores (PS) for Alzheimer’s disease (AD), 
Parkinson’s disease (PD), multiple sclerosis (MS), schizophrenia (SCZ), rheumatoid arthritis (RA), coronary artery 
disease (CAD), and telomere length (TL) were calculated. PS showing significant associations with pathology or 
cognition were deconstructed in tests of individual SNPs. To parse pleiotropy, the MHC region was imputed and 
examined separately, and loci overlapping between PS were checked for gene regulatory effects in GTEx. 

Results 

The AD PS was associated with all cognitive domains, and the SCZ PS influenced episodic memory only 
(p=0.0067). For neuropathology, the AD PS was associated with amyloid and tau, whereas the RA and CAD PS 
were associated with microglial counts (min p=2.3x10

-4
). Independent effects of MHC variation on microglial count 

localized to known eQTLs in PSORCS1 and HLA-DQB2 5’ UTR. The non-MHC variant driving association of RA 
PS with microglial count was in proximity to an MS variant on chromosome 2; rs13414105 (MS) is a cis-eQTL for 
LBH in heart (p=3x10

-6
) and brain (p=3.3x10

-4
), while rs10175798 (RA) has no effects. 

Conclusion 

We have shown that polygenic contributions to disease impact cognitive decline and neuropathology in elderly. 
Further, implicated genetic variants both within and outside the MHC region differentially affect microglial activity 
and transcriptomic regulation. 
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Aims 

Brain microglial cells contribute to brain homeostasis which upon disturbance can change their phenotype with 
concomitant altered function. This is seen under various neurodegenerative conditions, including Parkinson’s 
disease (PD). Until now most attention has been focused on microglia in the substantia nigra in PD. It has 
become clear that various other brain regions are affected and express pathological alpha-synuclein which relates 
to non-motor symptoms in PD. In our human post-mortem studies, we questioned if different microglial 
phenotypes are present in brain regions beyond the substantia nigra, i.e. hippocampus and olfactory bulb.  

Method 

Immunohistochemistry has been performed on brain material of PD patients (Braak 4-6), incidental Lewy body 
disease patients (iLBD; Braak 1-3) and control subjects (Braak 0). 

Results 

Our data show that microglial activation (CD68) occurs in substantia nigra, hippocampus and olfactory bulb of PD 
patients. Moreover, cell proliferation processes (MCM2) in the hippocampus of PD patients are mostly accounted 
for by microglial cells. Moreover, phenotypical changes in microglia occur already in iLBD patients which coincide 
with elevated expression of toll-like receptor 2 (TLR2). However, in the substantia nigra TLR2 remains present 
during PD, whereas in the hippocampus, TLR2 is then reduced till control level immunoreactivity.  

Conclusion 

These studies indicate that microglial cells are involved in the early PD pathological process. Moreover, the 
differential responsiveness of hippocampal versus nigral microglial cells suggest that they are not a uniform cell 
population throughout the brain but respond differentially to pathological situations depending on the local 
environment, and stage of the disease process.  

  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



Neurodegener Dis 2017;17(suppl 1):8-590 – Page 590 

  

  

  

SYMPOSIUM 60 - MICROGLIA AND INFLAMMATION  

 
ADPD7-1295 
THE PSYCHOSIS PHENOTYPE OF ALZHEIMER’S DISEASE IS ASSOCIATED WITH INCREASED TAU 
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Aims 

A more severe phenotype of Alzheimer disease is identified by the occurrence of psychosis (AD+P). However, the 
underlying neurobiology of psychosis in AD is poorly understood. We aimed to compare quantitative AD disease 
burden, comorbid disease pathologies and inflammatory markers between AD+P and AD-P subjects without 
endstage neuropathology. 

Method 

140 autopsy-confirmed AD cases with known psychosis status and Braak stage III-V were identified in the 
University of Pittsburgh Alzheimer’s disease research center. Immunohistochemical burden of phospho-tau and 
microglial markers Iba1 and HLA-DR were assessed in dorsal prefrontal cortex using a whole slide imaging 
approach and automated measurement of immunoreactive area fraction. 

Results 

The cohort included 81 AD+P and 59 AD-P cases with no significant differences between groups in age, sex, 
postmortem interval, presence of Lewy body pathology and Braak stage. The AD+P group had significantly higher 
tau burden and mean tau signal intensity than the AD-P group. Tau burden showed a positive correlation with 
HLA-DR but not Iba1 area fraction. In a regression analysis, tau burden but not age, sex, age of onset, disease 
duration, ApoE, Iba1 or HLA-DR burden were associated with presence of psychosis. In a subset of cases with 
last evaluation within 30 months of death, tau burden remained associated with the presence of psychosis, and 
an additional association of the HLA-DR:Iba1 ratio with psychosis was found.  

Conclusion 

Our study confirms previous findings of an association between psychosis phenotype in AD and tau burden and 
shows a novel but weaker association with microglial activation markers. 
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Aims 

Alzheimer’s disease (AD) is one of the most common neurodegenerative disease and accounts for more than 
80% of dementia cases worldwide in elderly people. Alzheimer is characterized by loss of memory and cognitive 
decline. Protein kinase C (PKC) is a family of serine/threonine protein kinases which is involved in signal 
transduction in the central nervous system. Abnormalities in the levels and activities of protein kinase C isozymes 
in brain and other tissues have been reported. Isozymes of this family are activated in different disease and 
among them; PKCε is the isoform that most effectively suppresses Aβ production and therefore synaptic loss that 
is important in AD pathophysiolology. So the aim of this study was to investigate the PKCε gene expression 
changes in the platelet and hippocampus of Rat model of Alzheimer’s disease. 

 

 

Method 

Amyloid beta (Aβ) fragment 1–42 was injected bilaterally into the CA1 region of adult male rats hippocampus and 

spatial performance was assessed by Morris water maze task (MWM). Hipocampus and Platelets (from whole 
blood) were isolated in 0,5,10 and 30 days after injection from AD and control groups. PKCε gene expression was 
assessed by RT-qPCR. 

Results 

Our results showed that injected Aβ in CA1 region of hippocampus could impair learning and memory and it also 
showed decreases in PKCε gene expression as compared to the control groups at hippocampus and platelets. 

Conclusion 

The findings are consistent with altered PKCε in neurodegenerative disease and showed relationship between 
PKCε gene expression in hippocampus and platelets. 
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Aims 

Recently we developed a 3D human neural stem cell culture model recapitulating both key hallmarks of AD: beta-
amyloid(Abeta) plaques and Neurofibrillary tangles (NFTs). However, the heterogeneity of these cells hampered 
detailed characterization of downstream AD pathologies. We improved the model by creating stable single-clonal 
cell lines. Here, we report applications of single-clonal human neural stem cell lines for understanding neuronal 
deficits, cell death, and other Amyloid-triggered pathogenic cascades. 

 

Method 

Single-clonal cells were plated in 3D with Matrigel as described (Choi et al., 2014). Using FACS-assisted cell 

sorting, we established single-clonal lines consistently expressing GCaMP6, a calcium reporter protein with fast-
kinetic response. After 3-8 weeks differentiation, LDH release assays, active caspase-3 staining and DAPI 
staining were performed, while laser confocal microscopy was used to identify Abeta and tau aggregates, as well 
as dystrophic neurites. GCaMP6 calcium reporter protein technology and other techniques identified altered 
neural activity.  

Results 

Single-clonal cell lines secreted higher levels of pathogenic Abeta42 than mixed parental cells. Accordingly, we 
observed more robust ThioflavineS-positive Abeta plaques and phospho-tau accumulation in cell bodies and 
neurites in 6-7 weeks, with dystrophic neurites co-staining with phospho-tau in cells with highest Abeta42 levels. 
Furthermore, we observed abnormal calcium influx and hyperexcitability, suggesting functional deficits in AD 
cells. Increased LDH release and caspase-3 activity combined with decreased ATP levels and DAPI-positive AD 
cells demonstrate increased cell stress and neurodegeneration.  

 

Conclusion 

Our single-clonal AD models can be used to study not only amyloid and tau tangle pathology, but also functional 
deficits, neuronal injury, cell death, and their relationships.  
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Aims 

Alzheimer’s disease (AD) is the most common neurodegenerative disorder of the elderly. The recurrent 
pathological hallmarks of AD found in patients are the presence of amyloid-beta (Aβ) plaques, the formation of 
neurofibrillary Tau tangles, chronic neuroinflammation and neuronal injury and loss. The use of stem cell 
technology is revealing important mechanisms associated to AD and providing essential clues for the 
identification of candidate treatments. Human pluripotent stem cells (PSC) have a great potential in AD research 
because they can be differentiated into neurons and allow the investigation of human-specific phenotypes and 
mechanisms. Our main goal is to use the stem cell technology for the generation of a new chimeric model of AD 
that recapitulates more accurately the cascade of pathogenic events leading to neurodegeneration and will allow 
a more complete study of human AD pathology. 

Method 

To generate a chimeric model of AD we transplanted human PSC-derived neuronal precursors into the brain of a 
murine AD model. Human PSC were first differentiated into cortical progenitors in vitro and about 100,000 cells 
were injected.  

Results 

Human neurons integrate efficiently into the mouse brain, show Aβ pathology, neuroinflammation, Tau pathology 
and undergo neurodegeneration. By GWAS we observed up-regulation of genes involved in myelination and 
down-regulation of genes related to memory and cognition, synaptic transmission and neuron projection. 

Conclusion 

This novel chimeric model for AD displays human-specific pathological features, allows the analysis of different 
genetic backgrounds and mutations during the course of the disease and can be useful to unveil molecular 
pathways involved in AD pathogenesis. 
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Aims 

There is a general consensus that the copper ions participate in two processes related to AD pathology: 
accelerating amyloid-β (Aβ) aggregation and catalyzing the production of neurotoxic reactive oxygen species 
(ROS). Here we report the inhibition of copper catalyzed oxidation of Aβ peptide and the modulation of the 
copper- induced Aβ aggregation by Semax, a synthetic analog of ACTH4-10, and  two new designed bifunctional 
peptides, that combine the known beta-breaker properties of the oligomerization inhibitors KLVFF and LPFFD 
with the chelating and redox silencing ability of Semax. 

Method 

The inhibitory effect of Semax and its derivatives on Aβ aggregation, ROS production and cytotoxicity with and 
without copper was assessed by thioflavin T (ThT) fluorescence assay, Atomic Force Microscopy, coumarin-3-
carboxilic acid (CCA) fluorescence assay for cell free experiments. For in cell experiments, human neuroblastoma 
SH-SY5Y were exposed to stress generated by a mixture of copper(II) and ascorbic acid, Aβ-Cu(II) and ascorbic 
acid, Aβ, Aβ and copper(II) and the inhibitory effect of the peptides were assessed by MTT and flow cytometry 
assay. 

Results 

Semax and its bifunctional derivative peptides were able to quench ROS generation mediated by Cu(II)/ascorbate 
and Aβ-Cu(II)/ascorbate either in the cell-free system or in cultured neuroblastoma cell line. Furthermore, the 
bifunctional peptides had nearly identical efficacy to inhibit copper-induced Aβ aggregation, ROS production and 
cytotoxicity. 

Conclusion 

Semax and its bifunctional derivative peptides modulate copper-induced Aβ cytotoxicity rescue SH-SY5Y cells by 
limiting ROS production and inhibiting aggregation. Overall, these molecules may be a promising therapeutic drug 
for AD. 
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Aims 

D-Cycloserine, known as a partial agonist at the glycine modulatory site of the glutamatergic N-methyl-D-
aspartate receptor improves cognitive function and is able to block formation of kynurenic acid synthesis. In 
present study we investigated xanthurenic acid synthesis from 3-hydroxykynurenine in human brain tissue. 
Subsequently, we evaluated the action of D-cycloserine with respect to the biosynthetic machinery of xanthurenic 
acid synthesis e.g. the activity of enzymes synthesizing kynurenic acid as well as xanthurenic acid, kynurenine 
aminotransferases I, II and III (KAT I, KAT II and KAT III) in human brain in the presence of the anti-mycobacterial 
drug D-cycloserine, in an in vitro study.  

Method 

Xanthurenic acid was determined using HPLC method. KATs activities were determined as described (Eur. 
Neuropsychopharmacol. 2009; 19, 161-168). The number of human brain samples used was N=6. The study was 
carried out according to the ethical regulations of Austria.  

Results 

We found that KATs of human brain are able to synthesize xanthurenic acid using 3-hydroxykynurenine as a 
substrate. Furthermore, D-cycloserine at various µmolar concentrations in the incubation mixture blocked dose-
dependently and significantly KATs activities and respectively the formation of xanthurenic acid.  

Conclusion 

Due to D-cycloserine action lowering of xanthurenic acid might play a role in the lowering of plaque formation, 
while lowering of kynurenic acid might activate the NMDA and nicotine cholinergic receptors. We propose that this 
mechanism(s) can be involved in the improvement of symptoms like dementia, cognition and/or delusion in 
Schizophrenia, Alzheimer’s, Parkinson’s patients or in HIV-1 dementia.  
Study supported by SeneCura Austria. 
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Aims 

Alzheimer's disease (AD) pathogenesis is widely believed to be driven by the pathological aggregation of the 
amyloid-β peptide (Aβ). Evidence suggests that Aβ can adopt distinct conformations that propagate through the 
brain by templated protein misfolding. Recently, structural differences in Aβ were identified by NMR spectroscopy 
on seeded fibrils from two patients’ brain tissue, with a single Aβ fibril structure detected in each case. However, 
the diversity of structural characteristics in the broader population of AD patients and their relation to the clinical 
phenotype remains obscure. 

Method 

In our study, we approached this question by analyzing post-mortem brain tissue from more than thirty familial 
and sporadic AD patients using conformation-sensitive methods including biochemical analysis as Aβ 
quantification, Aβ 42/40 ratio and protease-resistance as well as the use of luminescent conjugated 
oligothiophenes (LCOs) that spectrally discriminate among various amyloid structures.  

Results 

Whereas biochemical analysis revealed slight differences among the AD cases, the use of LCOs showed 
significant and remarkable differences in plaque conformation among the familial and sporadic cohorts. Based on 
these results, we have initiated experiments to further analyze the impact of the plaque microenvironment and the 
capability of the human Aβ aggregates to pass on their conformational properties in mouse models. 

Conclusion 

Our results provide evidence for the structural variety of Aβ conformers among AD cases, a diversity that is not 
directly attributable to a single biochemical characteristic. In the future, the observed conformational variety might 
be correlated to clinical data of the patients and finally facilitate the development of novel diagnostics. 
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Aims 

Self-assembly of the amyloid-β peptide (Aβ) into amyloid fibrils is associated with the development of Alzheimer’s 
disease. Several different lengths of Aβ are found in vivo, but Aβ1-40, Aβ1-42, and N-terminally truncated 
variants thereof, are the dominant forms. The architectures of Aβ1-40 and Aβ1-42 fibrils differ, and Aβ1-42 
assemblies generally have higher cytotoxicity. We want to investigate the polymerisation between Aβ1-42 fibrils 
and Aβ1-40 monomers and vice versa under physiological like conditions. 

Method 

 
We have used surface plasmon resonance to study polymerisation between Aβ1-42 fibrils and Aβ1-40 monomers 
and vice versa. 

Results 

We performed cross-templating experiments using surface plasmon resonance and discovered that monomeric 
Aβ1-42 can be readily incorporated onto the ends of immobilized Aβ1-40 fibrils, but that monomeric Aβ1-40 is 
poorly incorporated onto immobilized Aβ1-42 fibrils. Intriguingly, the most N-terminal residue, Asp1, controls this 
barrier. We further showed that the monomers that are incorporated onto the fibrillar ends also adopt the 
properties of the templating fibril. 

Conclusion 

This consequently implies an important role in the mechanism behind the formation and architecture of nuclei 
from which a fibril subsequently propagates. These results demonstrate a complicated interplay between different 
Aβ variants where the ability to incorporate monomers control the properties and formation of the amyloid fibrils. 
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Aims 

Several lines of research provide strong evidence for a central role of amyloid-beta (Abeta) oligomers in the 
pathogenesis of Alzheimer’s disease (AD). Any screening for oligomer eliminating compounds requires a well 
characterized target. Therefore, new methods for the preparation, purification and quantification of specific Abeta 
oligomers, which are representative for the toxic oligomers involved in AD pathogenesis, combined with a reliable 
in vitro assay to quantify the removal of Abeta oligomers by any potential drug are urgently needed in AD drug 
development. 

Method 

We have designed an assay for the quantitative determination of interference with Abeta aggregate size 
distribution (QIAD). It is a fast, reliable and robust in vitro assay that is able to quantify the Abeta oligomer 
eliminating potential of any compound. 

Results 

With the help of QIAD we could demonstrate the influence of different potential drugs against AD on the Abeta 
oligomer distribution. The QIAD outcomes correlate with the treatment effects in different AD animal models. 

Conclusion 

The hereby described QIAD assay enables quantitative, fast and reliable in vitro screening of the Abeta oligomer 

removal by potential drugs and allows a comparison between them. Furthermore, the observed relation between 
Abeta oligomer elimination potential and in vivo efficacy strengthens the role of Abeta oligomers in AD pathology. 
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ADPD7-0845 
NEGATIVELY CHARGED GOLD NANOPARTICLES INHIBIT ALZHEIMER’S AMYLOID-Β FIBRILLIZATION, 
INDUCE FIBRIL DISSOCIATION, AND MITIGATE NEUROTOXICITY 
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Aims 

1. Amyloids are the major pathogenic hallmarks in many neurodegenerative diseases where amyloid-β (Aβ) 
aggregation is considered the pathogenesis of Alzheimer’s disease (AD). 
2. The effects of gold nanoparticles (AuNPs) on amyloids (Aβ40) are studied. 

Method 

1. Synthetic Aβ40 peptide was synthesized using Fmoc (N-(9-fluorenyl) methoxycarbonyl) chemistry and purified 
by reversed phase high performance liquid chromatography.  
2. The molecular mass was identified by MALDI-TOF mass spectrometry 
3. The aggregation of Amyloid is detected by Thioflavin T assay 
4.  The size of Amyloid fibril is measured by Dynamic light scattering method 
5.  The aggregation of fibril with AuNPs is imaged by  Transmission electron microscopy  
6. We employed MTT (3-[4,5-Dimethy- lthiazol-2-yl]-2,5-diphenyl-tetrazdium bromide) assay to examine 
cytotoxicity. 

Results 

1. We found that bare AuNPs inhibited Aβ fibrillization in a dose-dependent manner and redirected Aβ forming 
fragmented fibrils and spherical oligomers.  
2. When adding bare AuNPs to preformed fibrils, smaller and ragged Aβ species were observed.  
3. The bare AuNPs bound preferentially to Aβ fibrils but not amorphous aggregates.  
4. The phenomenon results from the negative surface potential of AuNPs as evidenced from observing similar 
effects from carboxyl- but not amine-conjugated AuNPs.  
5. The neurotoxicity assays showed reduced Aβ toxicity after incubation with negatively charged AuNPs during 
Aβ fibrillization. 

Conclusion 

We demonstrate that AuNPs possessing negative surface potential serve as nano-chaperones to inhibit and 
redirect Aβ fibrillization, which could contribute to potential applications for AD. Furthermore, we developed a 
sensitive assay using functionalized AuNPs conjugated with peptides for Aβ oligomer detections. 
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ADPD7-1686 
PEPTIDE DRUG AMELIORATES THE COGNITIVE DECLINE OF ALZHEIMER TRANSGENIC MICE VIA 
INTRANASAL ROUTE 
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Aims 

Imbalance between the production and clearance of amyloid β (Aβ) peptides is considered the primary cause for 
the pathogenesis of Alzheimer's disease (AD). We designed a peptide drug which can be used to prevent or 
delay the onset of Alzheimer's disease by inhibiting Aβ aggregation in the brain. 

Method 

The peptide contains a segment for target recognition and a segment for inhibiting Aβ aggregation.  The peptide 
was dissolved in buffer and was given to the AD transgenic mice via intranasal route. 

Results 

After treating the AD transgenic mice with our peptide (2 nmole/mouse/day) for 4 months, the Aβ40 and Aβ42 
levels in the hippocampus and cortex significantly decreased.  The peptide treatment also reduced the amyloid 
deposition in the brain and ameliorated the memory deficits of the transgenic mice.  The brain penetration 
efficiency of the peptide is ~17%.  The amount of peptide reached maximum in the brain at 6 hours after dosing 
and more than half of the peptide remained in the brain after 12 hours. 

Conclusion 

Intranasal delivery is a non-invasive drug delivery method and suitable for disease prevention.  Our 
peptide  therapy is a cheap, effective, and user-friendly therapy to delay the disease progression of AD.   
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Aims 

Recently many natural substances, as curcumin, flavonoids etc., have proved effective in preventing amyloid 
aggregation. The limits of these substances are represented by their poor bioavailability and their reduced ability 
to pass the blood-brain barrier. For this reason we synthesized new polyphenolic substances to improve the 
bioavailability of these compounds and make them more effective in the activity antiplatelet towards β amyloid 

Method 

We studied amyloid-β (Aβ) aggregation, using the fluorescence of some probes (ANS and ThT), the precipitation 
of the peptides by means of turbidity measurements, the morphology by electron microscopy and the interactions 
between Aβ and synthesized polyphenolic compounds by NMR. 

Results 

We transformed simple, monocyclic, natural (poly)phenols into suitable building blocks. In a second time we 
joined these building blocks in a combinatorial manner (thanks to a multicomponent reaction, MCR), in order to 
generate a series of new bio-based polyphenols. The antiplatelet efficacy of the new compounds was tested on 
the Aβ1-42 and AβpE3-42 peptides. Some of the bio-based polyphenols reduced the aggregation process of 
these peptides. The aggregates were smaller and fewer in comparison to the Aβ samples alone. But the 
antiplatelet efficacy dipends from the new polyphenols and from the type of peptide studied. 

Conclusion 

We found some bio-based polyphenols as good candidates out to develop compounds more skilled to inhibit the 
fibrillization. The new compounds will be tested also in vivo to check after their antiplatelet power also their 
antitoxic ability 
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Aims 

In the last years, a new molecular actor has appeared in AD pathophysiology: the cellular prion protein (PrP
C
). 

The role of this protein is still not completely disclosed, but its involvement in the complex pathway connecting 
amyloid beta (Aβ) to Fyn/Tau neuronal toxicity is now recognized. In this work we exploit the interactions between 
Aβ peptides and N-terminal truncated PrP

C
. In particular we study the effect of PrP

c
 (90-231) on aggregation of 

Aβ1-42, AβpE3-42 and of their mixtures. 

Method 

To reach this goal we investigated the different interactions by NMR and we characterized the intermediate 
species by turbidimetry, circular dichroism, transmission electron microscopy, ThT and ANS fluorescence. To 
determine if PrP

C
 is a mediator of Aβ-induced neurotoxicity, we studied the physiological response of cells to Aβ 

oligomers, and the dysregulation of calcium homeostasis, both on glioblastoma cells where PrP
C
 expression was 

inhibited or not. 

Results 

We found that PrP
c
 (90-231) strongly inhibits aggregation of Aβ1-42 while it has a weak effect on that of AβpE3-

42. Also the size of the fibrils and the content of β-sheets decrease in the presence of PrP
C
. Specific interactions 

of Aβ1-42 with PrP
C 

are detected at the level of the N-terminal tail and in the turn. We evaluated A1 neuron 
survival and we found that PrP

C
 is a mediator of AβpE342-induced neurotoxicity.   

Conclusion 

From these preliminary data, Aβ1-42 and AβpE3-42 interact with PrP
c
 and it is a mediator of AβpE3-42 toxicity. 
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PURIFICATION OF NEW POWERFUL INHIBITORS OF AMYLOID-Β AGGREGATION AND NEURONAL 
TOXICITY 
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Aims 

The aggregation and deposition of misfolded β-amyloid peptide (Aβ)42 is a consistent pathological hallmark of 
Alzheimer’s disease (AD) and contribute to the progressive central nervous system decline. Presently, new 
treatment strategies based on medicinal plants have been the subject of current focus. Therefore, bioactive 
compounds derived from natural products that inhibit or even reverse Aβ aggregation might be useful for 
treatment or prevention of AD.  

Method 

Accordingly, in this study we targeted to purify the bioactive compound from Lawonia inermis extract and to test 

its ability to counteract amyloid aggregation, cytotoxicity and its effect on Aß/GM1 interaction. In particular, by 
using a panel of different spectroscopic, imaging techniques and cell viability assays we provide a detailed 
description of the Aβ42 structural modifications arising in the presence of the inhibitor and the resulting effects on 
peptide aggregation and cytotoxicity. 

Results 

Thus, we report that the new molecule hinders Aβ42 aggregation and reduce its cytotoxicity, ROS level and 
decrease the co-localization of Aß with GM1 

Conclusion 

These results suggested that the new molecule act as a neuroprotective and therapeutic factors against toxic 
Aβ oligomers and it’s of great potential as neuroprotective agent that could be a good candidate for future drug of 
AD 
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PROTECTIVE EFFECTS OF GINGEROL ON STREPTOZOTOCIN-INDUCED SPORADIC ALZHEIMER’S 
DISEASE; EMPHASIS ON INHIBITION OF BETA-AMYLOID, COX-2 AND SECRETASES 
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Aims 

Gingerol is a major dietary compound occurs in several plants belonging to family Zingiberaceae. In the current 
study, the protective effect of gingerol on STZ-induced sporadic Alzheimer’s disease (AD) was determined. 

Method 

Gingerol was isolated from the seeds of Aframomum melegueta K. Schum. and tested in a adose of (10 and 20 

mg/kg.bwt.) for its possible effect on STZ-induced sporadic AD model in mice using celecoxib (30mg/Kg.bwt.) as 
a reference standard. The curative effects of gingerol were assessed through measurement of beta-amyloid, 
alpha, beta, gamma-secretases and COX-2 levels. In addition the improvement of cognitive deficit in mice after 
treatment were confirmed using the water maze and Y-maze with intramaze cues. 

Results 

Gingerol, improved the cognitive and behavioral impairment and AD-like pathology in streptozotocin model in 
mice. 

Conclusion 

These beneficial effects occur with an increase in α-secretase activity and a decrease in: cerebral amyloid beta 
42, beta-and gamma secretase activities, and COX2 linked neuro-inflammation. 
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THE ROLE OF Β -AMYLOIDOPATHY IN THE PATHOGENESIS OF AGE-RELATED MACULAR 
DEGENERATION IN CORRELATION WITH ALZHEIMER’S DISEASE 
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Aims 

Age-related macular degeneration (AMD) is the leading cause of severe visual impairment in the elderly. The 
concord appearance of β-amyloid in eye and brain tissues makes it possible to see in a new light the problem of 
eye amyloidosis. The commonality of pathological processes in brain in Alzheimer’s disease (AD) and in the eye 
for AMD has encouraged the authors to study the clinical and morphological features of amyloidogenesis in AMD 
as a manifestation of proteinopathy - β-amyloidopathy.   

Method 

With the help of electron microscopic study, selective methods for amyloid detecting its proteins 111 eyes with 
morphological signs of “dry” and “wet” forms of AMD and the brain taken from 56 cadaver were examined. 

Results 

β-amyloidopathy was identified in 39% of eyes with "dry" form of AMD, while "wet" form - in 80 % of cases. The 
combined accumulation of β-amyloid deposits in the structures of the eye and the brain was found in 50.6 % of 
cases. Amyloid- β deposits was specific to drusen from eyes with AMD and to senile plaques in brain tissue in the 
patients with Alzheimer disease (AD). 

Conclusion 

The keynote of AMD and AD pathogenesis is β-amyloidopathy that is a manifestation of proteinopathy leading to 
cytotoxicity, neurodegeneration and the development of pathological apoptosis activated by the formation of 
intracellular Aβ. This view on the problem creates the preconditions for the development of new strategies for 
creating of ophthalmogeriatric and neuroprotective drugs affecting the pathogenesis and including all stages of Aβ 
formation and pathological aggregation. 
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Aims 

Cognitive and memory decline in Alzheimer's disease (AD) patients is highly related to synaptic dysfunction and 
neuronal loss. Tau hyperphosphorylation destabilizes microtubules leading to axonal transport failure, 
accumulation of autophagy/vesicular material and the generation of dystrophic neurites, thus contributing to 
axonal/synaptic dysfunction. In this study, we analyzed the effect of a microtubule-stabilizing drug in the 
progression of the disease in an APP751SL/PS1M146L transgenic model. 

 

Method 

APP/PS1 mice (3 month-old) were weekly treated with 2 mg/kg intraperitoneal injections of Epothilone-D (Epo-D) 
for 3 months. Vehicle-injected animals were used as controls. For memory performance, animals were tested on 
the object-recognition tasks, Y-maze and Morris water maze. Levels of Abeta, ubiquitin, AT8 and synaptic 
markers were analyzed by Western-blot. Hippocampal plaque burden, dystrophic and synaptic loadings were 
quantified after immunostaining by image analysis. 

 

Results 

Epo-D treated mice showed a significant improvement in the performance of hippocampus-associated cognitive 
tests compared to controls. This memory recovery correlated with a significant reduction in the AD-like 
hippocampal pathology. Abeta, APP and ubiquitin levels were significantly reduced in treated animals, and a 
decrease in both the plaque loading and the axonal pathology was also found. Finally, synaptic levels were 
significantly preserved in treated animals in comparison with controls. 

 

Conclusion 

Epo-D treatment promotes synaptic and cognitive improvement, reduces the accumulation of extracellular Abeta 
and the associated neuritic pathology in the hippocampus of APP/PS1 model. Therefore, microtubule stabilizing 
drugs could be considered therapeutical candidates to slow down AD progression. 

Supported by FIS-PI15/00796 (AG), FIS-PI15/00957(JV) and co-financed by FEDER funds from European Union. 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 608 

 

  

  

A01.a. Disease Mechanisms, Pathophysiology: Abeta aggregation, protein misfolding 

 
ADPD7-1433 
AGGREGATION AND TOXIC BEHAVIOUR OF N-TERMINAL TRUNCATED AMYLOID-BETA PEPTIDES 
S. Hossain

1
, M. Zhang

1
, G. Multhaup

1
 

1
McGill University, Pharmacology and Therapeutics, Montreal, Canada  

 
Aims 

Amyloid-β (Aβ) peptides are produced from the cleavage of the amyloid precursor protein (APP) by β- and γ- 
secretases. Of the three most commonly detected Aβ species (Aβ38, Aβ40 and Aβ42), Aβ40 is usually non-toxic 
while Aβ42 is the most toxic. Aβ peptides tend to aggregate in solution: monomers form neurotoxic soluble 
oligomers which spontaneously aggregate into non-toxic proto-fibrils, fibrils and lastly Aβ plaque deposits. N-
terminally truncated (5-X) Aβ peptides were detected in cells expressing the FAD K16N mutation affecting the α-
secretase cleavage site of APP (Kaden et al, 2012). The resulting truncated Aβ likely triggers AD pathology. 

Here, we studied the aggregation and toxic behaviour of N-terminally truncated Aβ peptides containing the APP 
K16N FAD mutation.  

Method 

Oligomer formation was assessed by size exclusion chromatography and fibril formation of N-terminally truncated 
Aβ peptides was analyzed by the Thioflavin T assay and electron microscopy. Cytotoxicity in neurons and glial 
cells was studied by mitochondrial reduction and cell membrane permeability assays. 

Results 

N-terminal truncated Aβ 5-40 and 5-42 K16N peptides exhibited increased aggregation profiles and a pronounced 
fibril formation compared to its wild-type (wt) truncated counterparts. N-terminal truncated K16N species were 
more toxic than its wt counterparts, but most notably, truncation toxified the widely non-toxic Aβ40 wild-type 
peptide. 

Conclusion 

Overall, our findings suggest that the K16N mutation altered APP processing, producing more toxic Aβ species to 
likely contribute to the disease pathogenesis. 
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Aims 

Self-assembly of the amyloid-beta peptide (Abeta) into amyloid fibrils is associated with the development of 
Alzheimer’s disease. In vivo Abeta1-40 and Abeta1-42 are the dominant forms. The architectures of Abeta1-40 
and Abeta1-42 fibrils differ, and Abeta1-42 assemblies generally have higher cytotoxicity. Abeta fibril formation 
follow a nucleation dependent polymerization process and it is known that new initiation sites, from which the 
incorporation of monomers can propagate into a fibril, can be generated through at least three different routes, 
these include; primary nucleation where nuclei spontaneously form in solution, the breaking of fibrils to form new 
fibrillar ends, and fibril-catalyzed secondary nucleation where formation of new nuclei is catalyzed laterally along 
already formed fibrils .The overall rate of conversion into amyloid is consequently dependent on the number of 
initiation sites from which the template-dependent polymerization can start. Under stagnant conditions fibril-
catalyzed secondary nucleation dominates. 

Method 

Using Thioflavin-T assay we have performed cross-seeding studies of Abeta1-42 by monomeric Abeta1-40.  

Results 

Our results show that fibrils of Abeta1-42 are impaired to induce fibril-catalyzed secondary nucleation of Abeta1-
40 while the elongation process is unaffected. Intriguingly the formed Abeta fibril acquire the same properties as 
the Abeta1-42 and is, in contrast to spontaneously formed fibrils of Abeta1-40, impaired to induce fibril-catalyzed 
secondary nucleation of monomeric Abeta1-40.  

Conclusion 

The results suggest that the incorporated Abeta1-40 acquired the structure of Abeta1-42 fibrils and that the 
architecture of the Abeta fibrils rather than the sequence controls the ability to induce fibril-catalyzed secondary 
nucleation.  
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Aims 

Enzymatic degradation of amyloid β-peptide (Aβ) leads to formation of shorter, non-toxic Aβ fragments that are 
less prone to aggregate formation. The C-terminally truncated Aβ isoform, Aβ34, has been identified as an 
important intermediate product of γ- and β-secretase-mediated Aβ40 and Aβ42 degradation. Since Aβ34 is 
detectable both in CSF and cell culture media, it has the potential to be used as a pharmacodynamic fingerprint 
and a possible biomarker of enzyme-mediated Aβ clearance activity. In this study, we investigated Aβ34 
immunoreactivity in different neuropathological AD stages. 

Method 

Human post-mortem cortex and hippocampus samples categorized according to Braak stage, CERAD scores, 
ApoE genotype and disease status (AD or not-AD) were further assessed for Aβ34 immunoreactivity using a 
recently developed highly specific anti-Aβ34 monoclonal antibody. Immunohistochemical analysis additionally 
included various other AD-related markers (e.g. anti-amyloid and vascular markers, among others.) 

Results 

Aβ34 immunoreactivity was observed mostly in the earlier Braak stages and showed vessel-associated 
localization. It was not detected in amyloid plaques and did not colocalize with other amyloid species in earlier 
stages. On the other hand, most of the CAA-affected vessels in the Braak stage VI samples were found to be 
positive for both Aβ34 and anti-amyloid antibody. Preliminary analyses revealed an inverse relationship between 
Aβ34 and total amyloid load in human post mortem samples. 

Conclusion 

Our results point to an early involvement of Aβ34 in AD pathology and are thus in line with its proposed potential 
as a promising novel biomarker of early AD. 
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Aims 

Amyloid-β (Aβ) comprises a class of aggregation-prone peptides, which may misfold into stable, β-sheet rich 
fibrils. Aβ is linked to the development of synaptic pathology in Alzheimer’s disease (AD). However, a main 
question is how Aβ contributes to AD neuropathology. Our aim is to study the distribution of β-sheet structures in 
AD transgenic neurons in order to uncover sub-cellular mechanism(s) by which amyloid β-sheet structures are 
involved in AD pathology. 

Method 

We use two atomic force microscopy (AFM)-based spectroscopic approaches: AFM-infrared spectroscopy (AFM-
IR) and AFM-near-field scanning optical microspectrosopy (s-SNOM). AFM provides information on neuronal 
morphology, while AFM-IR and s-SNOM characterise conformational changes in protein structures inside and on 
the surface of neurons, respectively. Experiments were done at SOLEIL (France), Lawrence Berkeley National 
Laboratory (USA) and Brazilian Synchrotron Light Laboratory. 

Results 

For the first time, the hyperspectral maps of protein structures in AD transgenic neurons were performed and the 
beta-sheet distributions were mapped in AD transgeinc neurons at nano-scale spatial resolution (~ 40 nm). 

Conclusion 

Our results show that β-sheet structures are distributed within AD neurites of AD transgenic compared to wild-
type neurons. The presence of β-sheet structures in synaptic junctions in AD transgenic neurons supports the 
conclusion that synapses are the sites where Aβ accumulates and aggregates, thereby mediating synapse 
dysfunction in AD brain. However, further experiments are required to understand the spread of β-sheet 
structures, and nano-scale AFM-based infrared spectroscopies are useful tools for this purpose. 
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Aims 

The beta-amyloid (Abeta) peptide is a proteolytic cleavage product of the Amyloid Precursor Protein (APP). The 
aggregation and deposition of Abeta is hypothesized to be an initiating event in the pathogenesis of Alzheimer’s 
disease (AD). Mounting evidence suggests that the formation and spread of self-propagating, prion-like Abeta 
aggregates during AD may contribute critically to disease progression. Indeed, a number of groups have shown 
that intracerebrally inoculating transgenic mice that overexpress wild-type or mutant APP with Abeta aggregates 
results in the induction of cerebral Abeta deposition. Our goal was to assess whether Abeta deposition can also 
be induced when physiological APP levels are present in the brain. 

Method 

The APP
NL-F

 mouse is a knock-in model of AD that overproduces wild-type human Abeta peptide while avoiding 
potential artifacts associated with APP overexpression. We inoculated APP

NL-F
 mice with partially purified brain-

derived Abeta aggregates and then monitored the induction of cerebral Abeta deposition. 

Results 

Induced Abeta deposition was observed in the corpus callosum of inoculated mice at 5 months post-inoculation, 
whereas uninoculated and buffer-inoculated animals did not exhibit spontaneous Abeta deposits at this age. 
Induced Abeta deposits were also observed within meningeal blood vessels. Interestingly, the induced Abeta 
deposits were composed almost exclusively of Abeta-42 peptide.  

Conclusion 

These results demonstrate that APP overexpression is not a prerequisite for the prion-like induction of cerebral 
Abeta deposition. Thus, spreading of Abeta deposition may contribute to disease progression in AD patients. 
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EFFECT OF SIMVASTATIN ON INFLAMMATION IN CLINICAL AD PATIENTS AND ANIMAL MODEL OF AD 
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Aims 

Explore the effect of simvastatin on inflammation was investigated and the underlying mechanisms. 

Method 

First, we tested the effect of simvastatin on AD in clinical research. The fasting venous blood was collected in 
order to evaluate the levels of IL-6, IL-1β, ACT and TNF-α, which were measured with the enzyme-linked 
immunosorbent assay (ELISA) kits. Amyloid-β (Aβ), amyloid-β precursor protein(APP) and β-site APP-cleaving 
enzyme 1(BACE1) were tested by western blotting. Second, we used an APPswe/PS1E9 (APP/PS1) double 
transgenic mouse to evulate the amelioration ability of simvastatin against the in vivo memory impairment. Spatial 
learning and memory of mice were investigated by the Morris water maze test. The mRNA of inflammatory 
cytokines were measured using real-time PCR. Third, the phospho-proteome profile of SH-SY5Y human 
neuroblastoma cells treated with simvastatin was used to investigate the possible mechanisms. 

Results 

The results showed that simvastatin ameliorated the memory deficits both in clinical AD patients and animal 
model of AD. Simvastatin could reduce the mRNA expression of inflammatory cytokines and mediators, suppress 
the apoptosis of neural stem cells and improve the survival rate of neurons. 

Conclusion 

In conclusion, these results suggest that simvastatin could be of benefit in preventing the progression of AD and 
expected to be potentially used as a lead drug for further anti-AD treatment. 
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Aims 

Epidemiological studies have shown that patients with type 2 diabetes (T2DM) have a significantly greater risk of 
developing Alzheimer's disease (AD). We have previously shown that the amyloidogenic peptides amyloid-beta 
and HA induce oxidative stress in neurons. HA has previously been shown to co-localise within amyloid-beta 
plaques in the AD brain, but the underlying mechanisms remains unclear since studies in diabetic AD mice could 
not recapitulate the findings in humans. Presumably, this is because rodent amylin is non-amyloidogenic, but this 
remains to be formally investigated. This study aims to assess whether amyloidogenic HA exacerbates amyloid-
beta burden in a neuronal cell culture model of AD. 

Method 

SYSY5Y neuroblastoma cell line were stably-transfected with the human amyloid precursor protein harbouring 
the Swedish mutation (APPSw), causing an overproduction of amyloid-beta, and treated with either 
amyloidogenic HA or the non-amyloidogenic RA with various concentrations and time points, prior to biochemical 
analyses. The role of oxidative stress in promoting intracellular amyloid-beta aggregation was also assessed. 

Results 

We found that the amyloidogenic HA, but not the non-amyloidogenic RA, induced a significant increase in 
intracellular amyloid-beta aggregation in APPSw cells in a time and dose-dependent manner via oxidative stress. 
Furthermore, HA-induced intracellular amyloid-beta aggregation is in part, mediated via oxidative stress. 

Conclusion 

Together, our results show that the amyloidogenic HA, but not the non-amyloidogenic RA, promotes amyloid-beta 
aggregation and is mediated via oxidative stress. Our results provide support to further assess the role of HA on 
promoting amyloid-beta pathology as an important event underlying the link between T2DM and AD.  
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Aims 

Decreased levels of the amyloid β peptide 42 (Aβ42) in cerebrospinal fluid (CSF) is a validated biomarker for 
Alzheimer´s disease (AD). However, recent evidence suggests that the ratio between Aβ42 and Aβ40 may improve 
the possibility to detect cortical Aβ fibrils at an earlier stage. It is not clear whether this ratio also is superior at 
detecting neurodegeneration in preclinical AD. We investigated whether cerebrospinal fluid (CSF) Aβ42/Aβ40 
ratio is a better predictor of brain grey and white damage and of amyloid fibrillary load than CSF Aβ42 levels alone 
in 303 cognitively normal subjects between 65-87 years of age.  

Method 

Quantification of Aβ and P-tau was done using ELISA, brain atrophy and white matter abnormalities using MRI, 
Aβ fibrils using PET.  

Results 

Low Aβ42/Aβ40 ratio, but not CSF Ab42 alone, was associated with atrophy of frontoparietal cortex and with white 
matter abnormalities. The Aβ42/Ab40 ratio was more strongly correlated with Aβ fibrillary load than Aβ42 alone. 
Further, CSF P-tau was only associated with medial temporal atrophy in cases with a low Aβ42/Aβ40 ratio, but not 
low Aβ42. 

Conclusion 

CSF Aβ42/Aβ40 ratio is a better predictor of amyloid deposition and structural grey and white-matter changes in 
the brain of cognitively normal subjects than Aβ42 alone. In preclinical AD Aβ accumulation might be associated 
with subtle frontoparietal cortical atrophy, while tau pathology is associated with cortical thinning of the medial 
temporal lobe.   
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INHIBITOR DESIGN OF AMYLOID TOXICITY BASED ON ATOMIC STRUCTURES OF AMYLOID  
D. Li

1
, L. Jiang

2
, J. Nowick

3
, D. Eisenberg

2
, C. Liu

1
 

1
Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, 

Chinese Academy of Sciences, Shanghai, China 
2
UCLA-DOE Institute for Genomics and Proteomics, and Department of Chemistry and Biochemistry, 

University of California, Los Angeles, USA 
3
Department of Chemistry, University of California, Irvine, USA  

The abnormal aggregation of amyloid-beta (Aβ) into plaques in brain is the hallmark of Alzheimer disease (AD)，
one of the major forms of neurodegenerative disorders. Over 50 million patients are suffering from AD 
worldwide1,2.  Currently, the most widely used strategy in search of drug candidates for AD is to prevent the 
formation of pathogenic Aβaggregates3,4. However, no effective drug has been successful developed so far.  In 
this study, we developed two different strategies of structure-based inhibitor design targeting Aβ amyloid 
aggregation and cytotoxicity.  The first one is to design peptide-based beta-sheet mimics to target the nucleus of 
Aβ aggregates.  By blocking the nucleation process, beta-sheet mimics is capable of inhibiting Aβ aggregation 
and reduced its cytotoxicity in mammalian cells. The second one is to design small molecules capable of 
stabilizing the final aggregation product -Aβ fibrils.  From structure-based rational design, several compounds 
were identified as tight fibril binders. Importantly, the compounds were able to detoxify Aβ by shifting the 
equilibrium of Aβ from oligomers to fibril. Structure-activity relationship studies further revealed the 
pharmacorphore of Aβ fibril which is essential for optimization of more potent amyloid fibril binder.   

1.  Chiti, F. & Dobson, C. M (2006) Protein misfolding, functional amyloid, and human disease. Annu. Rev. 
Biochem. 75, 333– 
      366. 
2.  Eisenberg D, Jucker M (2012) The amyloid state of proteins in human diseases. Cell 148(6):1188–1203.  
3.  Aguzzi, A. & O’Connor, T (2010) Protein aggregation diseases: pathogenicity and therapeutic perspectives. 
Nature Rev. Drug.   
     Discov. 9, 237–248. 
4.  Härd T, Lendel C (2012) Inhibition of amyloid formation. J Mol Biol 421(4–5):441–465. 
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Aims 

The screening of drugs candidates for the treatment of amyloidosis and neurodegenerative diseases frequently 
involves in vitro measurements of amyloid fibril formation. Macromolecular crowding and off-pathway aggregation 
(OPA) are, by different reasons, two important phenomena affecting the scalability of amyloid inhibitors and their 
successful application in vivo. On the one hand, the cellular milieu is crowded with macromolecules that 
drastically increase the effective (thermodynamic) concentration of the amyloidogenic protein. On the other, off-
pathway aggregates, rather than amyloid fibrils, are increasingly appointed as the causative agents of toxicity. 

Method 

Protein depletion and thioflavin-T fluorescence progress curves indicate that OPA rebirth is not accompanied by 
additional amyloid fibril formation. The crystallization-like model [1] extended to account for OPA [2] and time-
dependent activity coefficients is able to fit multiple kinetic results using a single set of three parameters 
describing amyloid nucleation, autocatalytic growth and off-pathway nucleation. The list of fitted results notably 
includes all types of progress curves measured for different HEWL concentrations. 

Results 

Our results reveal that insoluble off-pathway aggregates of hen egg-white lysozyme are a peculiar type of 
crowding agents that, unlike classical macromolecular crowders, decrease the thermodynamic concentration of 
protein. Illustrating this effect, OPA is shown to resume after lowering the fraction of insoluble aggregates at 
constant protein concentration. 

Conclusion 

The quantitative challenges posed by macromolecular crowding and OPA find here a unified response with 
broader implications for the efficient design of on- and off-pathway inhibitors. [1]- Crespo et al. (2012) JBC, 
287(36): 30585-30594. [2]- Crespo et al. (2016) JBC, 291(4): 2018-2032. 
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Aims 

Several studies suggest that women have a higher risk to develop Alzheimer’s disease (AD) than men. In 
particular, the number of pregnancies was shown to be a risk factor for AD and women with several pregnancies 
on average had an earlier onset of the disease, thus making childbearing a risk factor. However, the impact of 
being pregnant on Abeta plaque pathology and adult neurogenesis still remains elusive.  

Method 

3 months old pregnant 5xFAD transgenic mice were analyzed at either gestation day 5 (G5), G10, G18 or at P20 
by using immunohistochemical stainings. We quantified Ki67 positive cells as a marker for proliferation, counted 
the number of doublecortin (DCX) positive cells as a marker for neurogenesis and measured the Abeta content 
with an antibody against Abeta.  

Results 

Postmortem analysis at different time points revealed that pregnant 5xFAD transgenic mice had significantly more 
Abeta plaques in the hippocampus from G10 on. Interestingly, 5 months old 5xFAD transgenic mice that also 
nursed their offsprings for 4 weeks had a similar Abeta plaque load than merely pregnant mice, indicating that 
pregnancy alone is sufficient to elevate Abeta plaque levels. In both groups, the number of Ki67- and DCX-
positive cells was dramatically decreased in the postpartum period compared to 5xFAD mice. 

Conclusion 

Our results suggest that pregnancy alters Abeta plaque load in 5xFAD transgenic mice and diminishes the 
generation of newborn neurons. We conclude that pregnancy alone is sufficient to induce this phenotype as 
lactation has no influence on this pathology. 
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Aims 

SORL1 variants are implicated in both sporadic and familial forms of Alzheimer’s disease (AD).  SORL1 encodes 

the sorting receptor SorLA, which is reported to function in APP trafficking.  Published studies suggest SorLA 
protein levels might be reduced in sporadic AD patient brains, and this reduction is potentially cell-
specific.  Additionally, it has been reported that reduced SorLA might alter APP trafficking and be associated with 
increased beta-amyloid generation.  As such, we intend to refine our understanding of the role of SorLA in APP 
trafficking and amyloidogenesis in AD. 

Method 

Expression of SorLA protein in human brains is assessed by biochemistry and IHC with the aim of validating the 
reported reduction of SorLA in AD.  Cell-specific expression of SorLA is evaluated in neurons versus glia using 
IHC and ISH.  The implications for modulating SorLA levels on beta-amyloid generation is being assessed in cell 
lines and primary cultures.  Further studies are focused on defining the subcellular interaction of SorLA and APP, 
and how this interaction may modulate beta-amyloid levels. 

Results 

The reported reduction in SorLA protein in AD brains has not been observed in our samples, however these 
results need to be confirmed with a larger cohort.  Additionally, cell-specific SorLA expression is being currently 
evaluated.  Transient siRNA knock-down of SorLA in several cell lines does not affect beta-amyloid 
levels.  Similar experiments using primary cultures are being conducted. 

Conclusion 

These studies will offer further insight for the role of SorLA in amyloidogenesis and AD pathogenesis, and define 
its potential as a druggable target. 
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Aims 

Trisomy of APP seems obviously responsible for extremely high incidence and early onset of AD pathology in 
Down syndrome (DS) brains. However, other genes on human chr21 likely modulate the age of onset, severity 
and modality of the clinical picture, as DS individuals have later or absent onset of clinical AD, and less 
intracerebral haemorrhage pathology, than euploid individuals with dupAPP. Our aim is to identify such modulator 
genes on chr21 using cellular models. 

Method 

Neurons derived from isogenic hiPSCs we generated from a mosaic DS individual, unpublished iPSCs from 
segmental trisomy 21 DS and non-DS individuals, as well as from DS individuals with extremely early or late 
dementia onset are used in 2D, 3D and cerebral organoid paradigms. Optogenetic stimulation of 
Channelrhodopsin-2 engineered hiPSCs is used to determine the neuronal activity-dependent cellular phenotype 
modulation. CRISPR/Cas9 mediated reduction from trisomy to disomy for individual selected candidate genes on 
chr21 are performed on isogenic T21 iPSCs. 

  

Results 

We detect T21-caused neurodevelopmental delay, increased β-amyloid and phospho-Tau presence, complex 
mitochondrial dysfunction, accelerated DNA damage and abnormal endosomes, and some of these phenotypes 
exacerbate in 3D and cerebral organoid paradigms, and/or can be reproduced in primary human neuroectodermal 
cells expanded and differentiated in vitro. 

Conclusion 

Cellular phenotypes relevant for AD pathology caused by trisomy21 can be reproduced in iPSC-derived and 
primary NSC-derived neurons and differences sharpened by the use of cerebral organoid technology. Isogenic 
iPSCs allow detection of subtle changes in phenotypes and evaluation of single gene’s trisomy contribution using 
CRISPR/Cas9 editing. 
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Aims 

Accumulation of beta-amyloid peptides (Abeta) exacerbates during the progression of Alzheimer’s disease (AD). 
These Abeta peptides aggregate forming toxic oligomers, fibrillar structures and amyloid plaques. The latter may 
release soluble oligomers causing synaptic and neuronal damage. Here we analyzed amyloid pathology 
progression and plaque toxicity in the hippocampus of an APP/PS1 model and AD patients. 

Method 

Immunohistochemistry was performed in hippocampal samples from 4 to 18 month-old APP751SL/PS1M146L 
mice and in post mortem human AD samples along Braak stages (II-VI). Quantifications were done by 
densitometry and stereology. 

Results 

In APP/PS1, the accumulation of Abeta had a specific spatiotemporal pattern, beginning at 3-4 months in the 
subiculum and the hippocampus proper. On the contrary, AD patients were affected by Abeta deposition in more 
advanced stages, reaching the hippocampus in Braak V-VI stages. In the model, plaques were principally fibrillar 
and neuritic. Their compaction decreased with the pathology progression, whereas the ring of oligomeric Abeta 
surrounding the plaque core enlarged. However, human samples displayed a clear regional and interindividual 
variability, developing different types of deposits (fibrillar, classic and diffuse). Plaques had a toxic effect on 
synapses as a function of distance from the plaque center and its size. 

Conclusion 

We propose that amyloid plaques change their properties with the disease progression, releasing toxic Abeta-
oligomer species to the brain parenchyma and promoting neurodegeneration. Moreover, our results suggest a 
different origin or progression pattern for the extracellular amyloid deposits between AD mice and human 
samples.  

Supported by FIS-PI15/00796(AG), FIS-PI15/00957(JV) and co-financed by FEDER funds from European Union. 
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Aims 

Molecules that inhibit Aβ mis-folding have received considerable attention in view of their potential use in 
prevention or treatment of Alzheimer’s disease (AD). The construction of a di-functional system capable to exploit 
the metal coordination ability of the Aβ N-terminus and the hydrophobic interaction between Aβ chains as 
anchoring sites would provide new devices to look inside the Aβ’s fibrillation process in addition to promising 
therapeutic approaches. We designed a peptide derivative that incorporates two recognition sites. Such a system 
consists of a Zn-porphyrin conjugated to the well-known Aβ-recognizing KLVFF aminoacid sequence. 

Method 

The interaction between the peptide conjugate and Aβ was studied by using an array of different biophysical 
techniques including Dynamic Light Scattering (DLS), far-UV Circular Dichroism (CD), Fluorescence 
spectroscopy, MALDI-TOF-MS and NMR. Furthermore Th-T kinetics and CD data shown that the Zn-porphyrin 
conjugate abolish the fibrillogenic process of Aβ42. 

Results 

Here we show that the novel Zn-porphyrin-peptide conjugate is a potent inhibitor of Aβ42 amyloid formation and 
elicits the formation of large-size amorphous aggregates. This evidence is accompanied by a significant reduction 
of the toxicity of Aβ-oligomers toward primary neuronal cell cultures. 

Conclusion 

A hypothetical working mechanism of the inhibitory effects of the conjugate can be proposed based on the 
experimental observations. 
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Aims 

Disease-modifying therapy for Alzheimer’s disease has led to a need for biomarkers to identify prodromal 
Alzheimer’s disease and very early stage of Alzheimer’s dementia. Here, we are aimed to identify the cut-off 
values of CSF biomarkers for detecting prodromal Alzheimer’s disease in patients with mild cognitive impairment 
(MCI), who have positive uptake of amyloid PET scan. 

Method 

We assessed 12 patients with MCI who underwent successful lumbar puncture. Additionally, 21 healthy elderly 
and 5 patients with Alzheimer’s dementia served as controls. To detect human brain amyloid-beta (Aβ) 
deposition, PET scan was conducted using florbetaben as a probe. We analyzed protein concentration of beta 
amyloid (Abeta1-42), total tau (t-tau), and phosphorylated tau (p-tau

181
) in CSF using INNOTEST ELISA (Fujirebio, 

Belgium). 

Results 

The cut-off values of CSF Abeta1-42, t-tau, and p-tau
181

 are 735 pg/ml, 370 pg/ml, and 51 pg/ml for detection of 
prodromal Alzheimer’s disease in patients with MCI, respectively. The combination ratios (t-tau/Abeta1-42 and p-
tau/Abeta1-42) have also been recently considered as biological diagnostic criterion of Alzheimer’s disease. The t-
tau/Abeta1-42 and p-tau/Abeta1-42 ratios defined cut-off values at 0.57 and 0.075 to discriminate prodromal 
Alzheimer’s disease in patients with MCI, respectively. 

Conclusion 

CSF biomarkers are very useful tools for diagnosis of the prodromal Alzheimer’s disease in patients with mild 
cognitive impairment. 
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ADPD7-1480 
PHOTO-INDUCED DAMAGE OF AMYLOID BETA BY THE CHLORIN E6 PHOTOSENSITIZER 
M. Richman

1
 

1
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Aims 

Inhibition of amyloid beta (Aβ) aggregation and destabilization of toxic Aβ oligomers are promising approaches for 
the prevention and therapy of Alzheimer's disease (AD). Compounds  block Aβ aggregation have been identified 
in many studies, for example, peptides containing a recognition element KLVFF (residues16-20 in Aβ) were 
developed to bind Aβ and disrupt its aggregation, thus protecting neurons from Aβ-associated toxicity. Herein, we 
utilize the high affinity of the porphyrin, Chlorin e6 (Ce6), to Ab and its well-known photosensitizing property to 
selectively damage Ab upon illumination with visible light. The ThT assay as well as the transmission electron 
microscopy (TEM) studies demonstrated that Ce6 exhibits potent antiamyloidogenic activity in dark, however, 
brief illumination of the Ab-Ce6 mixture dramatically increases its activity. Ce6 also protected rat 
pheochromocytoma PC-12 cells from Ab toxicity in dark, however illumination with visible light significantly 
increased this activity.  

Method 

Using various immunoassays, circular dichroism spectroscopy, photoinduced cross-linking of unmodified proteins 
(PICUP) combined with SDS/PAGE, and NMR, we probed the mechanisms underlying Ce6 antiamyloidogenic 
activity. 

Results 

NMR spectroscopy indicated that Ce6 selectively binds the His residues in positions 13 and 14 of Ab. A 
significant loss of His residues was observed by NMR as well as amino acid analysis upon irradiation of the Ab-
Ce6 mixture with light. Overall, the NMR and the amino acid analysis together with the PICUP results 
demonstrated that. 

Conclusion 

irradiation of Ce6 in the presence of Aβ induces intra-molecular cross-links and also modifies His residues in Aβ 
sequence, which can be responsible for its photo-induced antiamyloidogenic activity 
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ADPD7-0303 
ALPHA SYNUCLEIN SPECIES STRONGLY AFFECT THE AMYLOID FORMATION MECHANISM OF 
MEMBRANE-BOUND PROTEIN 
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1
, J. Kiskis

1
, P. Wittung-Stafshede

1
 

1
Chalmers University of Technology, Biology and Biological Engineering, Gothenburg, Sweden  

 
Aims 

The aggregation of alpha-synuclein, from monomers to amyloid fibrils, is related to degeneration of dopaminergic 
neurons in Parkinson’s disease. The protein proposed function involves synaptic vesicle regulation. Alpha-
synuclein binds to negatively charged vesicles in vitro, undergoing a transition from unordered to partially alpha-
helical structure. Here, we describe the effect of the chemical structure of lipid head groups on the membrane-
induced aggregation of alpha-synuclein.  

Method 

Using circular dichroism spectroscopy, thioflavin T fluorescence and atomic force microscopy, we studied the 
binding of alpha-synuclein to DOPS (1,2-dioleoyl-sn-glycero-3-phospho-L-serine) and DOPG (1,2-dioleoyl-sn-
glycero-3-phospho-(1'-rac-glycerol) vesicles. 

Results 

In order to have the same α-helix content, higher Lipid:Protein (L:P) ratios are needed in the case of DOPS 
vesicles as compared to DOPG. We found that the number of lipid molecules associated with one protein in the 
DOPS model membranes is 5x higher than that in the DOPG model. At low L:P ratios, when part of the protein 
molecules is bound to vesicles and part is free in solution, alpha-synuclein forms amyloid fibrils at a faster rate for 
DOPG than for DOPS. We discovered also that the protein aggregation mechanism depends on the homogeneity 
of the starting protein sample. When only monomers are present, the vesicles stimulate primary nucleation. 
However, if a small fraction of oligomers is present along with the monomers, elongation of thin fibrils dominates 
the aggregation reaction.  

Conclusion 

This study reveals a key role of the lipid head group for the interaction of alpha-synuclein with membranes and 
demonstrates that the presence of oligomers alters the mechanism of membrane-bound protein aggregation. 
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ADPD7-1351 
AMYLOID BETA OLIGOMERIZATION NEGATIVELY INFLUENCES BRAIN CLEARANCE MECHANISMS 
A. Rostagno
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Aims 

Several lines of investigation support the notion that synaptic pathology, one of the strongest correlates to 
cognitive impairment, is related to progressive accumulation of neurotoxic amyloid beta (Abeta) oligomers. Since 
the process of oligomerization/fibrillization is concentration-dependent, it is highly reliant on the homeostatic 
mechanisms that regulate the steady state levels of Abeta influencing the delicate balance between rate of 
synthesis, dynamics of aggregation and clearance kinetics. Emerging new data suggest that reduced Abeta 
clearance, particularly in the aging brain, plays a critical role in the process of amyloid formation and AD 
pathogenesis.  

Method 

We have used a combination of stereotaxic injection into the hippocampal region of C57BL/6 wild-type mice with 
biochemical and mass spectrometric analyses of CSF to evaluate the brain clearance and catabolism of well-
defined monomeric and low molecular mass Abeta oligomeric assemblies.  

Results 

Abeta physiologic removal from the brain is extremely fast, involves local proteolytic degradation with generation 
of heterogeneous C-terminally cleaved proteolytic products, and is negatively influenced by oligomerization. 
Immunofluorescence confocal microscopy studies provide insight into the cellular pathways involved in the brain 
removal and cellular uptake of Abeta. Clearance from brain interstitial fluid follows local and systemic paths; in 
addition to the BBB, local enzymatic degradation and transport through the choroid plexus into the CSF play 
significant roles. 

Conclusion 

Our studies highlight the diverse factors influencing brain clearance and the participation of various routes of 
elimination opening up new research opportunities for the understanding of altered mechanisms triggering AD 
pathology and for the potential design of combined therapeutic strategies. 
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ADPD7-0486 
FACTORS CONTROLLING THE FORMATION OF SELF-PROPAGATING AΒ AGGREGATES 
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Aims 

The amyloid cascade hypothesis proposes that aggregation of beta-amyloid (Aβ) peptide triggers a cascade of 
events that leads to the development of Alzheimer’s disease. Prions are proteins that in their misfolded form self-
propagate, becoming infectious and causing prionopathies. Recent studies support the idea that Aβ aggregates 
may exhibit prion-like characteristics, including the ability to self-propagate. In prion disease, proteinase K (PK)-
resistant aggregates are a major component of the most infectious strains. Recent evidence suggests that PK-
resistance may also be a crucial feature of self-propagating Aβ aggregates. Our aim was to characterize the 
relative PK resistance of Aβ aggregates formed under different conditions.  

Method 

A variety of Aβ peptides of distinct lengths and of different origins (synthetic and recombinant) were tested. 
Hexafluoroisopropanol (HFIP) or ammonium hydroxide (NH4OH) pre-treatment was employed. Aβ aggregation 
was achieved by protein misfolding cyclic amplification (PMCA) or shaking. Biochemical features of Aβ 
aggregates were assessed by PK digestion, conformational stability assay, and fluorescence spectroscopy. 

Results 

HFIP pre-treated Aβ peptides formed PK-resistant Aβ aggregates whereas NH4OH pre-treated peptides only 
formed PK-sensitive aggregates. Conformational differences between synthetic and recombinant Aβ aggregates 
were also observed, potentially indicative of distinct “strains”. The relative seeding capacity of the various 
preparations is currently being assessed in mice. 

Conclusion 

HFIP pre-treatment appears to be key for obtaining PK-resistant Aβ aggregates. Seeding conditions might be also 
important. These findings will lead to a better understanding of the factors influencing the generation of self-
propagating Aβ aggregates. 
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ADPD7-0887 
INCREASED LEVELS OF TOXIC ABETA PROTOFIBRILS IN ALZHEIMER´S DISEASE BRAIN SUPPORT 
THE IMPORTANCE OF ABETA PROTOFIBRILS IN ALZHEIMER´S DISEASE PATHOGENESIS 
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Aims 

Soluble Abeta oligomers and protofibrils have been implicated to mediate neurotoxicity and alter synaptic function 
in the brain. Increasing evidence suggests that these Abeta species may better correlate with disease severity. 
The aim of the present study was to analyze levels and composition of Abeta protofibrils in brain extracts of 
normal and Alzheimer’s disease (AD) patients. Moreover, the presence of N-terminally truncated Abeta was 
investigated in different detergent soluble brain fractions. 

Method 

Abeta from human brain tissue (n=39) was biochemically fractionated in presence or absence of SDS. Levels of 
Abeta protofibrils were analyzed by immunoprecipitation using the protofibril selective murine antibody mAb158 
combined with Abeta analysis using the Meso Scale Discovery (MSD) platform. Total levels of Abeta and the 
extent of N-terminally truncation were studied using MSD Abeta triplex for measuring Abeta 38, 40 and 42 using 
both 6E10 and 4G8 as detection antibodies. 

Results 

Immunoprecipitation analysis revealed significantly increased levels of soluble Abeta protofibrils in AD brains 
compared to control brains. Also, an increase of total Abeta in both soluble and insoluble brain fractions were 
observed in AD compared to controls. Characterization of brain samples demonstrates high levels of N-terminally 
truncated forms of Abeta in human brain, both in AD and control brains suggesting that N-terminal truncations are 
normal events in the adult human brain. 

Conclusion 

The findings in this study provide strong evidence to support the contention that elevated soluble protofibrils are 
involved in the pathogenesis of AD.  
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ADPD7-1842 
PURIFICATION OF AMYLOID PEPTIDES USING PREPARATIVE SDS-PAGE 
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Aims 

To investigate the molecular basis of aggregation and toxicity of Aβ1-42 and pGlu-Aβ3-42, recombinantly 
produced peptides gained considerable interest. However, the isolation of recombinant human Aβ is hampered by 
inefficient separation of the Aβ peptide from the fusion protein used for heterologous expression. The aim was to 
purify Aβ1-42 and pGlu-Aβ3-42 applying preparative SDS-PAGE and to characterize and compare the peptide 
preparations. 

Method 

Aβ1-42 and pGlu-Aβ3-42 were produced as NANP-fusion peptides in E. coli BL21 (DE3). The fusion protein was 
isolated using affinity chromatography and subjected to TEV protease cleavage. We performed preparative SDS-
PAGE (Model 491 Prep Cell, BioRad) under reducing conditions. SDS was removed by a combination of RP-
chromatography and peptide precipitation. Aβ1-42 and pGlu-Aβ3-42 were characterized by analytical SDS-
PAGE, the Thioflavin T aggregation test ( ThT-test), electron microscopy and cell toxicity analysis. 

Results 

We successfully isolated 8 mg of Aβ1-42 and 4.7 mg of pGlu-Aβ3-42 from 40 mg and 20 mg of fusion peptide, 
respectively. The peptide preparations were devoid of any impurities. The characterization revealed faster 
aggregation and higher toxicity of pGlu-Aβ3-42 versus Aβ1-42. 

Conclusion 

The application of preparative SDS-PAGE represents the key step to isolate ultrapure recombinant Aβ versions. 
The method might be of interest for purification of other amyloid peptides. 
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ADPD7-0365 
EVALUATION OF BLOOD-BRAIN BARRIER TRANSLOCATION OF THE NEW ANTI-AMYLOID BRI2-
BRICHOS AFTER INTRAVENOUS INJECTION. 
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Aims 

Aggregation of the amyloid–beta peptide (Aβ) into toxic oligomers and amyloid fibrils is linked to the development 
of Alzheimer´s disease (AD). Recently, we have shown that the chaperone-like protein domain BRICHOS, 
present in the dementia related Bri2 /Itm2b, efficiently delays Aβ42 fibril formation and toxicity in vitro and in vivo. 

Based on these studies, we want to investigate if BRICHOS could be developed as a future AD drug, given 
peripherally and pass the blood brain barrier (BBB). We analyzed the biological half-life in mouse sera, 
permeability and distribution of the Bri2-BRICHOS domain trough the BBB.  

Method 

The Bri2-BRICHOS (10-20mg/kg) were injected intravenously in adult wild type mice (C57BL/6) and blood 
samples were collected at different time points. Brains were perfused and collected after 1, 2 and 6 hours from 
the injections. Furthermore, Bri2-BRICHOS was fused to a single-chain antibody (scFv8D3) targeted for the 
transferrin receptor in order to increase the BBB penetrance of BRICHOS. 

Results 

At the dose of 20mg/kg i.v. and 1 hour after injection, the Bri2-BRICHOS was detected by immunohistochemistry 
and western blot in the mice brain. Furthermore, Bri2-BRICHOS was detected in the blood for more than 2 hours 
from the injection.  

Conclusion 

Our study supports that Bri2-BRICHOS reaches the brain after systemic injection and provides the bases for 
exploring it as a therapeutic tool for AD. The new fusion construct is currently under investigation and will be 
analysed for ability to inhibit Ab aggregation in vitro and BBB translocation in wild-type and AD mouse models. 
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ADPD7-1524 
BINDING PROPERTIES OF AMYLOID OLIGOMER-BINDING DNA APTAMERS AGAINST AMYLOID BETA 
OLIGOMERS 
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Aims 

Alzheimer’s disease (AD) and Parkinson’s disease (PD) are common neurodegenerative disorders and are 
believed that protein aggregates, especially highly toxic amyloid oligomers cause neuronal degeneration. We 
succeeded in obtaining DNA aptamers that bind to α-synuclein (α-syn) oligomer related to onset of PD and 
amyloid β (Aβ) oligomer that causes onset of AD (Tsukakoshi et al., Anal Chem 2012). In this study, we 

investigated binding properties of amyloid oligomer-binding DNA aptamer for Aβ oligomers. 

Method 

Aβ oligomers were prepared by in vitro experiment. Aliquots were arbitrarily removed from the incubated sample, 
flash frozen in liquid nitrogen, and stored at −80 °C. The time course of Aβ fibrillization was determined by TfT 
fluorescence assay. We detected Aβ oligomers by the biotinylated DNA aptamers. 

Results 

We found the DNA aptamers appeared to bind to high-molecular-weight oligomers but not to small oligomers. 
This result corresponded that the bivalent DNA aptamers showed greater binding signals than that of the 
monovalent aptamer (Tsukakoshi et al., Chem Commun in press). 

Conclusion 

We believe this investigation of the binding properties of the DNA aptamers would provide information for the 
development of new diagnostic and therapeutic tools of AD. 
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IDENTIFICATION THROUGH HIGH CONTENT SCREENING OF CALCIUM CHANNELS ANTAGONIST AS 
NOVEL NEUROPROTECTIVE INHIBITORS 
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Aims 

Production and deposition of β-amyloid protein is an important key player involved in mechanism in ischemic 
neurodegeneration as well as Alzheimer´s disease. To date, efficient therapeutics drugs are still insufficient, 
making necessary to find relevant compounds amongst masses of potential candidates. 

Method 

A first cell-based screening model for secretase inhibitors using MCDK cells followed by a second assay in 
cortical neurons where cell parameters associated with membrane damage, cell viability and neurite outgrowth 
were measured using HCS analysis. 

Results 

In the primary screen we identified  57 inhibitors of β-secretase in the 1200 compounds of Prestwich library. 
These initial hits were further analyzed for their capacity to protect primary cortical neurons against the 
neurotoxicity induced by oxygen glucose deprivation (OGD). In this neuron-screen, just only 4 and of these 57 
compound (metergoline, bepridil, carbetapentane and raloxifene), all antagonist of calcium channels, displayed as 
highly neuroprotective in a pre-treatment toxicity assay but only metergoline compound remained active when 
tested in a post-treatment protocol administered six hours post OGD damage. 

Conclusion 

Our work stablishes the feasibility of identifying molecule inhibitors of neuronal damage using both screening 
models and provides novel insights into the mechanisms of neuroprotection by calcium channels antagonists. 
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N-ACETYLASPARTATE SUPPRESSES PROTEIN AGGREGATION: IMPLICATIONS FOR THE TREATMENT 
OF ALZHEIMER’S DISEASE 
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Aims 

Protein aggregation or amyloid formation is a common hallmark of Alzheimer’s Disease (AD). N-Acetylaspartate, 
NAA is one of the most concentrated (upto 10 mM) intracellular solute in neuronal cells whose level got altered in 
many neurodegenerative diseases which make it one of the widely accepted neuronal biomarkers in several 
human brain disorders (especially in Alzheimer’s Disease). Our primary focus is to examine the role of NAA in 
suppressing protein aggregation or amyloid formation. 

Method 

Aggregation was monitored by observing the change in the light scattering intensity at 500 nm using UV visible 
spectrophotometer followed by TEM images. Protein stability was measured by fluorescence spectrophotometer. 

Results 

We have studied the aggregation behaviour of carbonic anhydrase, catalase and amyloid β (Aβ) 1-42 in the 
presence and absence of NAA. We observed that NAA decreases the aggregation propensity of all the three 
proteins. Mechanistically the reduction in aggregation or amyloid formation is due to its effect on the nucleation 
phase and exponential or growth rate of the aggregation process. We speculate that NAA helps to prevent the 
generation of aggregation prone intermediates. 

Conclusion 

The study indicates the importance of NAA level in the brain cells of AD patients to control the deposition of 
protein aggregates. 
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GENERATION OF SINGLE-CLONAL HUMAN NEURAL STEM CELL LINES FOR A 3D CULTURE MODEL OF 
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Aims 

We previously reported the recapitulation of Alzheimer’s disease (AD) pathologies using genetically engineered 
human neural progenitor cells (hNPCs) expressing the familial Alzheimer’s disease (FAD) gene APP with or 
without presenilin in a 3D culturing environment (Choi et al., Nature 2014).  Although we successfully 
recapitulated the two pathological hallmarks of AD, amyloid plaques and neurofibrillary tangles, these engineered 
hNPC populations are heterogeneous and have variable FAD gene expression that limit their use for drug 
screening and basic mechanistic studies. Here we describe a protocol for generating single-clonal hNPCs 
expressing uniform levels of FAD genes with multiple mutations. 

Method 

ReNcell VM hNPCs transfected with GFP and/or mCherry polycistronic CSCW lentiviral vectors containing FAD 
genes with multiple mutations (FAD ReN cells) were enriched as previously described (Choi et al., Nature 2014). 
These heterogeneous cell populations were then subject to FACS-assisted 96-well single-clonal cell sorting and 
cultured until individual colonies formed. Each single-clonal cell line was expanded, differentiated, and screened 
for pathogenic beta-amyloid (Abeta) levels using western blot and ELISA. FAD gene expression was also 
monitored by fluorescence microscopy. 

Results 

We successfully engineered single-clonal FAD ReN cell lines that each exhibit homogenous FAD gene 
expression. These single-clonal FAD lines are stable across multiple passages, differentiate into neurons and 
glial cells under 2D and 3D conditions, and in some cases express higher Abeta levels (~10 fold) compared to 
their heterogeneous parental cells. 

Conclusion 

Single-clonal FAD ReN cells when combined with our 3D culture technology can provide an improved platform for 
AD drug discovery and basic mechanistic studies. 
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ADPD7-0368 
PYROGLUTAMATE-MODIFIED AMYLOID-BETA(3-42) ACCELERATES AGGREGATION KINETICS OF 
AMYLOID-BETA(1-42) BY AFFECTING PRIMARY AND SECONDARY PATHWAYS 
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Aims 

A variety of amyloid-β (Aβ) peptides differing in length have been discovered with pyroglutamate-modified Aβ 
(pEAβ) as a significant proportion. pEAβ has a dramatically enhanced aggregation propensity compared to the 
non-modified Aβ demonstrating it to be a potential seeding species of Aβ accumulation. Here, we analyze the co-
aggregation mechanism of Aβ(1-42) with the more toxic pEAβ(3-42). 

Method 

Highly pure recombinant pEAβ(3-42) and Aβ(1-42) were used for kinetic studies elucidating the interaction of both 
Aβ variants on a molecular level. The cross-seeding effects of both species were analysed in the presence of 
homo-type and hetero-type monomers. 

Results 

Aggregation kinetics of pEAβ(3-42) are accelerated and the concentrations needed for fibrillation were drastically 
decreased by one order of magnitude when compared to Aβ(1-42). Mixtures of both peptides in concentrations 
where they did not aggregate alone showed co-aggregation. pEAβ(3-42) monomers shortened the aggregation 
half-time of Aβ(1-42). Cross-seeding assays showed that pEAβ(3-42) fibrils catalysed Aβ(1-42) aggregation. In 
contrast, pEAβ(3-42) aggregation kinetics were slowed down in the presence of Aβ(1-42) monomers and fibrils. 

Conclusion 

We elucidated the mechanism of co-aggregation of Aβ(1-42) with pEAβ(3-42) on a molecular level. pEAβ(3-42) 
monomers increase the primary nucleation of Aβ(1-42) and pEAβ(3-42) fibrils serve as a highly catalytic surface 
for secondary nucleation and elongation of Aβ(1-42). Aβ(1-42) monomers drastically decelerate pEAβ(3-42) 
primary and secondary nucleation but do not influence pEAβ(3-42) elongation rate. Actually, high concentrations 
of Aβ(1-42) fibrils prevent pEAβ(3-42) aggregation due non-reactive surface binding. Thus, pEAβ(3-42) catalyses 
aggregation of Aβ(1-42) affecting all reaction processes while Aβ(1-42) dramatically slows down pEAβ(3-42) 
aggregation. 
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Aims 

Amyloid-β (Aβ)  peptides are highly heterogeneous in size and modification, however N-terminally truncated 
pyroglutamate-modified Aβ (pEAβ) has been described to be a dominant isoform of senile plaque. Compared to 
non-truncated Aβ species, pEAβ is more resistant to degradation, shows higher toxicity and has increased 
aggregation propensity. To date, there is only little insight about the structure of pEAβ and its difference to the 
non-truncated isoform of Aβ. 

Method 

Circular dichroism and heteronuclear multi-dimensional nuclear magnetic resonance spectroscopy (NMR) in 
solution state were used for analysis and secondary structure determination of pEAβ monomers. Aggregation 
kinetics were monitored by thioflavin-T assays. 

Results 

Soluble pEAβ(3-42) had increased tendency to form β-sheet-rich structures leading to fibrillation under solution 
conditions, where Aβ(1-42) formed α-helices. The formation to pEAβ(3-42) affected the NMR chemical shifts of 
30 % of the total amino acid residues and some peak intensities are drastically decreased when compared to 
Aβ(1-42). Chemical shift analysis indicated that monomeric pEAβ(3-42) contained two helical regions connected 
by a linker. These α-helical pEAβ(3-42) monomers were instable due to intermolecular interactions ultimately 
leading to fibrillation. 

Conclusion 

We obtained insights into the driving force of pEAβ to form oligomers and fibrils more rapidly than Aβ. pEAβ forms 
transient α-helices as an intermediate to β-sheet formation and fibrillation. The N-terminal modification towards 
pEAβ has a significant effect on secondary structure elements resulting in a severe tendency to form β-sheet-rich 
structures extending to fibrils via transient α-helices. These transient intermediates seem to be on-pathway of the 
highly helical monomeric conformation and the amyloidogenic fibrils. 
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PEN-2 AND PRESENILIN ARE SUFFICIENT TO CATALYZE NOTCH PROCESSING 
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Aims 

Presenilin-1 (PS1) or presenilin-2 (PS2), nicastrin (NCT), anterior pharynx-defective 1 (Aph-1), and presenilin 
enhancer-2 (Pen-2) have been considered the minimal essential subunits required to form an active gamma-
secretase complex. Besides PS, which has been widely believed to function as the catalytic subunit, the 
functional roles of the other subunits in the gamma-secretase complex remain debatable. In the current study, we 
set out to determine the role of Pen-2 in gamma-secretase activity. 

Method 

Using knockout cells in combination with siRNA and immunoprecipitation approaches. 

Results 

To this end, our results revealed that Pen-2 together with presenilin are sufficient to form a functionally active 
enzyme capable of processing Notch. Specifically, our data demonstrated that Pen-2 plays a crucial role in 
substrate binding, a mechanism by which Pen-2 contributes directly to the catalytic mechanism of gamma-
secretase activity. Our data also suggested that there may be different requirements for components to process 
APP and Notch. These information would be important for therapeutic strategy aimed at inhibition or modulation 
of gamma-secretase activity. 

Conclusion 

Pen2 plays a critical role in substrate binding to Presenilin. 
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IS ANGIOTENSIN CONVERTING ENZYME GENE TO ALZHEIMER’S DISEASE INDEPENDENTLY FROM 
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Aims 

Angiotensin converting enzyme gene insertion/ deletion (ACE I/D) polymorphisms were considered as a 
biomarker of late-onset Alzheimer’s disease (AD) with inconsistent results. ACE protein can directly degrade the 
beta-amyloid that will decrease the risk of having AD. Contrarily, it can activate the renin–angiotensin–
aldosterone system to have hypertension or cardiovascular events that will increase the risk of having AD. The 
exact mechanisms of ACE gene to AD still have to be determined for these two proposed hypotheses. 

Method 

We have examined the bidirectional hypotheses of ACE gene to AD by controlling one of the effects of ACE gene, 
hypertension. Clinically diagnosed AD patients with history of hypertension have recruited and identified from the 
department of neurology, Kaohsiung Municipal Ta-Tung Hospital. The diagnosis of AD was made by the 
NINCDS-ADRDA criteria with referring to a series of comprehensive neuropsychological tests, laboratory tests, 
and neuroimaging to exclude other possible causes to the diagnosis of AD. 

Results 

In total, 983 clinically diagnosed AD patients were recruited and have completed the ACE I/D genotyping. ACE 
I/D genotype (p=0.355 for I/I vs D/D; p=0.888 for I/D vs D/D) and I allele (p=0.895) were not at significantly 
different distribution between AD patients with or without hypertension. 

Conclusion 

ACE gene contributing to having the diagnosis of AD is less likely to be associated with hypertension or related 
cardiovascular effects. The detailed mechanisms of ACE to AD could be resulted from other undetermined 
mechanisms. 
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ANALYSIS OF PYROGLUTAMATE-AMYLOID AND TAU EXPRESSION IN HUMAN CASES OF 
ALZHEIMER’S DISEASE: COMPARISON WITH MOUSE MODELS OF AD 
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Aims 

Alzheimer´s disease (AD) is associated with the formation of neuritic plaques composed of beta-amyloid (Abeta) 
and the formation of neurofibrillary tangles composed of hyperphosphorylated tau. Neuritic plaques often show 
high levels of N-terminally truncated forms of beta-amyloid, namely 3-glutamate-beta-amyloid whose leading 
residue is modified to pyroglutamate (pE) by glutaminyl cyclase. The current study is designed to analyze 
features of AD-related pathological changes in human brain that are spatially associated with pE-Abeta 
immunoreactive structures, and to verify whether similar changes are present in different animal models of AD. 

Method 

Brain sections of human AD cases and controls are labeled by multichannel immunofluorescence to analyze the 
spatial relations of different proteins. Cryosections from different animal models of AD will also be labeled to 
compare the results with the human samples. For immunohistochemical analyses, uniform systematic random 
sets of cryosections will be labeled and quantitatively analyzed to evaluate the occurrence and location of AD-
related markers (pE-Abeta, Tau, phosphoTau), and indicators of inflammation (IBA1, GFAP). Additional markers 
may be used. 

Results 

We will show data on AD-associated pathology and compare the patterns between humans and animal models.  

Conclusion 

A major focus during interpretation of the data will be to find common features of pathology. 
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BIOPHYSICAL CHARACTERIZATION OF THE SELF-ASSOCIATION OF AMYLOID BETA PEPTIDES IN THE 
PRESENCE OF ZINC IONS 
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Aims 

Abnormal aggregation of Amyloid β (Aβ) in the brain is one of the major neuropathological changes in Alzheimer’s 
disease. Zinc dyshomeostasis has been demonstrated to be closely associated with Aβ deposition in the brain. 
However, the impact of zinc ions on the self-association of Aβ and the underlying mechanisms are still 
incompletely resolved. 

Method 

A combination of complementary approaches, including circular dichroism (CD) spectroscopy, thioflavin T (ThT) 
assay, analytical ultracentrifugation (AUC) and atomic force microscopy (AFM), was used to analyze the 
aggregation process of Aβ42 in the presence or absence of zinc ions. 

Results 

Aβ42 aggregates found in the presence of zinc ions were highly heterogeneous in size, non fibrillar and showed 
less β-sheet structures than aggregates formed without zinc ions. Besides, there remained more monomers in 
Aβ42 sample treated with zinc. Co-incubation with zinc chelator EDTA totally abolished the inhibitory effect of zinc 
ions on Aβ42 fibrillization. 

Conclusion 

Treatment with zinc ions suppressed Aβ42 fibrillogenesis by shifting toward a heterogeneous aggregation 
process. In addition, AUC and AFM analysis could complement each other with respect to the evaluation of 
particle size distributions. 
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CYCLODEXTRIN-BEARING PORPHYRINS AS INHIBITORS OF ASS OLIGOMERIC TOXICITY 
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Aims 

Aggregation of Amyloid-beta (Aß) is one of the crucial events occurring during Alzheimer’s disease progression, 
clearly linked to the pathology. Abeta oligomers (oAß) have been identified as primary mediators of Aß toxicity, 
leading to the development of strategies aimed at interfering with the early stage of Aß aggregation. Here we 
show the activity of a cyclodextrin compound bearing a porphyrin moiety and its zinc complex in suppressing Aß 
toxicity. 

Method 

5[4-(6-O-β-cyclodextrin)-phenyl],10,15,20-tri(4-hydroxyphenyl)-porphyrin (CDTHPP) and its zinc complex were 
synthesized and characterized by mass spectrometry and NMR. To test the ability of CDTHPP and its derivative 
to affect Aß toxicity, we treated differentiated neuroblastoma cell, SH-SY5Y, with oligomeric preparation of Aß 
incubated in the presence or absence of the two different compounds. The parent compounds, ß-cyclodextrin 
(CD) and 5,10,15,20-tetra(4-hydroxyphenyl)porphyrin (THPP), were also studied to demonstrate that CDTHPP 
activity, could arise from the synergy of THPP and CD properties. Dot Blot analysis were performed to confirm 
that the absence of toxicity observed in the presence of CDTHPP and its zinc complex, were correlated with the 
lack of immunoreactivity with the anti-oligomeric conformation-specific antibody, A11. Finally, we took advantage 
of the intrinsic fluorescent properties of the derivatives to verify the cell internalization of these systems 

 

 

Results 

The synthetized porphyrin-cyclodextrin conjugate CDTHPP and its zinc complex were able to inhibit Aβ toxicity 
and oligomers formation. 

Conclusion 

Our results provide a basis for the development of novel molecule with potential applications in AD. 
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AΒ–TAU INTERACTION: A QUANTITATIVE ANALYSIS OF THE BRAAK CROSS-SECTIONAL POST-
MORTEM DATA OFFERS SUPPORT FOR THE ACCELERATION HYPOTHESIS 
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Aims 

Alzheimer’s disease (AD) is defined by the presence of the two neuropathological hallmarks, comprised of 
extracellular β-amyloid plaques and intracellular neurofibrillary tangles (NFT) composed of aggregated, hyper-
phosphorylated tau.  The emergence of causative mutations of familiar AD indicate a key role of amyloid in the 
disease.  Nevertheless, these familial AD patients still have the usual NFT pathology. Braak and colleagues have 
characterized and staged the amyloid and tau pathology present in a collection of 2,366 human brains spanning 
the ages of 1 – 100.  We have performed a quantitative statistical analysis of these data to evaluate the 
hypothesis that the progression of amyloidosis accelerates tau pathology.  

Method 

Tauopathy was considered an ordinal response variable (stages 0 to 8). Dependency of tauopathy on candidate 
predictors was analyzed with a proportional odds cumulative logit model. Several candidate predictors for 
tauopathy were evaluated, including β-amyloid level, age, gender and their interactions.  

Results 

Results show that the stage of tauopathy is best described by a model including age, β-amyloid level and an 
interaction between age and β-amyloid stage (P < 0.0001). For low β-amyloid stages (0,1 or 2), parameter 
estimates indicate that the frequency of higher tau stages is positively associated with age but is not associated 
with  β-amyloid level. For high β-amyloid stages, parameter estimates indicate that the frequency of high 
tauopathy stages is not associated with age, but is positively associated with β-amyloid level. 

Conclusion 

These findings are consistent with the hypothesis that the presence of β-amyloid plaques increases the likelihood 
of later stage tau pathology. 
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CELL CULTURE MODEL FOR THE ANALYSIS OF THE SEEDING-ACTIVE AMYLOID SPECIES IN 
ALZHEIMER'S BRAIN TISSUE 
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Aims 

Alzheimer’s disease (AD) is the classical example of a neurodegenerative disease that is not a transmissible 
spongiform encephalopathy but that shows prion-like characteristics

1,2
. However, the responsible factor(s) for this 

prion-like mechanism still have to be elucidated. We here aim to develop a novel cell culture-based model to 
efficiently screen the seeding-activity in a large number of biochemical fractions from AD brain homogenates. 

Method 

THP-1 cell culture, Biochemical fractionation 
This study was conducted under the approval of the Ethics Committee of Ulm University. 

Results 

We could demonstrate that the cell culture model can successfully be used to monitor the seeding-activity of AD 
brain homogenates. We could reproduce the seeding effect for three cases of AD brain tissue while none of the 
tested age-matched, non-demented control brain homogenates or buffer alone produced discernible seeding-
activity. In vitro aggregation assays, in which chemically pure Aβ peptide was incubated in presence of non-
demented and AD brain homogenate or phosphate-buffered saline, did not suffice to demonstrate the seeding-
activity of AD brain homogenates. Based on the cell culture model we could test several hundred different 
fractions to reveal the molecular characteristics of the seeding-active components. 

Conclusion 

These data demonstrate the power of the cell culture model for characterizing the seeding-active species present 
in AD brain homogenates. 
 
References: 
1. Meyer-Luehmann, M., et al., Science 2006, 313, 1781-1784 
2. Stöhr, J., et al., Proc Natl Acad Sci USA 2012, 109, 11025-11030 
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CATTLE BRAIN CONTAINING AMYLOID PLAQUES ACCELERATES ALZHEIMER’S PATHOLOGY WHEN 
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Aims 

Amyloid beta (Ab) and hyperphosphorylated tau are the proteins undergoing misfolding in Alzheimer’s disease 
(AD). Recent studies have shown that brain homogenates rich in amyloid aggregates are able to seed the 
misfolding and aggregation of amyloidogenic proteins inducing an earlier onset of the disease in mouse models of 
AD. This seeding behavior is analogous to the disease transmission by propagation of prion protein misfolding 
observed in prion diseases. Prion diseases can be transmitted across species by inoculation of the misfolded 
prion protein from one specie into an appropriate host. For example, material from cattle affected by bovine 
spongiform encephalopathy can be propagate in humans inducing variant Creutzfeldt-Jakob disease. 

Method 

In this study, we analyzed the presence of AD-related protein aggregates in the brain of old cows and 
investigated whether these aggregates are capable to induce pathology in animal models of AD. 

Results 

We observed that many of the typical hallmarks detected in human AD brains, including Ab aggregates, were 
present in cow brains. When cattle tissue containing Ab aggregates was intracerebrally inoculated into APP/PS1 
mice, we observed an acceleration of brain Ab deposition and faster cognitive impairment compared to controls. 
However, when this material was orally inoculated, no effect was observed. 

Conclusion 

These findings may contribute to understand the prion-like behavior of Ab aggregates and the factors modulating 
the initiation and spreading of protein aggregates. Although our results indicate that cattle material may promote 
AD pathology under experimental conditions, the fact that no transmission was observed by oral route is 
reassuring. 
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ISO-Α-ACIDS, BITTER COMPONENTS OF BEER, PREVENT CEREBRAL INFLAMMATION AND COGNITIVE 
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Aims 

Epidemiological studies suggest that moderate consumption of alcoholic beverages is beneficial for preventing 
dementia, but there are few reports about the effective constituents except for resveratrol in red wines. In the 
present study, we evaluated the effects of iso-α-acids, hop-derived bitter compounds in beer on the development 
of Alzheimer’s disease. 

Method 

To evaluate the effects of iso-α-acids on microglia, primary CD11b-positive microglia were treated with iso-α-
acids, and then with lipopolysaccharide for anti-inflammatory activity or with Aβ-FAM for phagocytic activity. Next, 
3-month-old 5xFAD mice, a model for Alzheimer’s disease, were fed with a diet containing 0 or 0.05% (w/w) iso-
α-acids for 2.5 months. The amount of Aβ1-42, cytokines, neurotrophic factors, and synaptophysin in the brain 
were quantified by ELISA. The expressions of surface markers of microglia were analyzed with a flow cytometer. 

Results 

Iso-α-acids treatments enhanced microglial phagocytosis of Aβ and suppressed the production of TNF-α. The 
treatment also changed microglial phenotype to CD206-positive anti-inflammatory one and enhanced the 
expression of CD36. In the 5xFAD mice, the intake of iso-α-acid significantly suppressed soluble and insoluble Aβ 
accumulations and inflammatory cytokine productions such as MIP-1α, TNF-α and IL-1β in the brain. The amount 
of neurotrophic factors such as BDNF and synaptophysin were also significantly increased in the mice fed with 
iso-α-acid. The novel object recognition test showed that the intakes of iso-α-acid improved episodic memory in 
5xFAD mice. 

Conclusion 

The present study first reported that iso-α-acids, bitter ingredients of beer, might have preventive effects on the 
development of Alzheimer’s disease via the regulation of microglia. 
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BAICALEIN ATTENUATES INTRACEREBROVENTRICULAR STREPTOZOTOCIN INDUCED LEARNING AND 
MEMORY DEFICIT AND OXIDATIVE STRESS IN RATS 
R. Arora

1
, R. Deshmukh

1
 

1
ISF College of Pharmacy- Moga, Pharmacology, Moga, India  

 
Aims 

The present study has been designed to evaluate the therapeutic potential of baicalein against 
intracerebroventricular streptozotocin (ICV-STZ) induced learning and memory deficit and oxidative stress in rats 

Method 

STZ was infused icv bilaterally (3 mg/kg) to induce experimental sporadic dementia of Alzheimer's type in rats. 
Rats were treated with baicalein –a flavone (1, 2 and 4 mg/kg i.p) for 21 days following 1st STZ infusion Rats 
were sacrificed on day 22 and hippocampal brain regions were isolated and used to assess memory deficits and 
oxidative stress [Malondialdehyde (MDA), nitrite, protein carbonyls and reduced glutathione levels (GSH)] 
and cholinergic functions acetylcholinesterase activity Morris water maze and passive avoidance task were used 
to assess learning and memory deficits in rats 

Results 

STZ infused rats showed significant learning and memory deficits which can be due to the increase in neuronal 
cell death Further, STZ infused rats showed increase in oxidative stress, compromised antioxidant defense (GSH) 
and cholinergic hypofunction as evidenced by increased AChE activity Chronic treatment with baicalein at 
different doses significantly attenuated STZ-induced cognitive deficits, oxidative stress and restored hippocampal 
cholinergic functions in rats an>and passive avoidance task were used to assess learning and memory deficits 
in rats 

Conclusion 

The outcomes of the current study suggest that baicalein improve cognitive functions in STZ-infused rats which 
could be due to its antioxidant effect and its ability to restore cholinergic functions 
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SOLUBLE TREM2 LEVELS IN ALZHEIMER’S DISEASE 
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Aims 

Triggering receptor expressed on myeloid cells 2 (TREM2) genetic variants are associated with increased late-

onset Alzheimer’s disease (AD) risk. TREM2 is a microglial receptor involved in innate immunity. Soluble TREM2 
(sTREM2) is a cleavage product of TREM2 and is present in cerebrospinal fluid (CSF) and plasma. Increased 
CSF sTREM2 levels have been associated with CSF biomarkers of neurodegeneration. Genetic analyses have 
found associations between variants at the TREM2 locus and sTREM2 levels in biofluids from neurodegenerative 

disease patients. C-reactive protein (CRP) levels in healthy African American and Hispanic American women are 
associated with a TREM locus variant. The hypothesis of this investigation is that not only are biomarkers of 
neurodegeneration associated with sTREM2 in neurodegenerative disorders, but also markers of inflammation 
are associated with sTREM2 in neurodegenerative disorders. The aim of this investigation is to demonstrate a 
correlation between sTREM2, CRP and inflammation markers, in neurodegenerative disorders, such as AD. 

Method 

CSF CRP, inflammation markers and sTREM2 from cognitively normal (CN), mildly cognitively impaired (MCI), 
AD and Parkinson’s disease (PD) were measured. Correlation analyses were performed to determine whether 
inflammation markers correlated with sTREM2 levels from CN compared to MCI, AD or PD. 

Results 

We found that inflammation markers are indeed associated with sTREM2 levels disease status. In addition, 
sTREM2 correlates with AD biomarkers as a function of disease status. 

Conclusion 

These results suggest that sTREM2 is linked to the inflammatory processes in neurodegenerative disease. 
Therefore, CSF sTREM2 may be an important biomarker for inflammatory activity in neurodegenerative disease. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 648 

 

  

  

A01.c. Disease Mechanisms, Pathophysiology: Inflammation 

 
ADPD7-0478 
THE MODULATION OF INTERLEUKIN-1Β BY INTRA AND EXTRACELLULAR AMYLOID BETA IN THE 
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Aims 

Inflammation is a key pathological hallmark of Alzheimer’s disease, although its impact on disease progression 
and neurodegeneration remains an area of active investigation. Interestingly, previous studies from our lab have 
demonstrated that interleukin-1β (IL-1β)-mediated chronic inflammation represents a key mechanism by which Aβ 
drives the development of tau pathology and cognitive decline in AD. Increased IL-1β levels and IL-1R1 
expression have been detected in close association with the buildup of intraneuronal Aβ in the 3xTg-AD mouse 
model, which places IL-1β as one of the earliest mediators in the neurodegenerative process induced by Aβ. 
Here, we further investigated how Aβ triggers IL-1β signaling and whether intra- or extracellular Aβ is responsible 
for this. 

Method 

We used adeno-associated virus (AAV) vectors and biochemical and molecular assays to evaluate the molecular 
mechanisms through which intra- or extracellular Aβ trigger an inflammatory response in mice. 

Results 

Our study reveals that both intra- and extracellular Aß trigger a pro-inflammatory response. Interestingly, 
important changes in IL-1β pathway are observed with both AAVs. 

Conclusion 

Overall, our study indicates that IL-1β plays a critical pathogenic role in the development of AD. A more in-depth 
understanding on the molecular effects of Aβ on IL-1β transcription and release will lead to the development of 
more effective disease modifying therapeutics. 
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THE EXTRACELLULAR CHAPERONE HAPTOGLOBIN BINDS COMPLEMENT RECEPTOR 1 (CR1) AND 
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Objectives: Genome wide association studies highlighted the importance of the complement cascade in the 
pathogenesis of Alzheimer’s disease (AD). The association between complement receptor 1 (CR1) loci and age-
related cognitive decline and plaque burden was suggested to be linked to impaired clearance of beta amyloid. 
Microglial CR1 activation exerts neurotoxic effects, correlated with enhanced cytokine and superoxide production. 
The ligand of CR1 is C3b complement protein, which shows amino acid sequences that are homologous to those 
of Haptoglobin (Hpt). We previously showed that Hpt is an extracellular chaperone with critical roles in brain by 
modulating beta amyloid and cholesterol homeostasis. The aim of this study was to evaluate whether Hpt binds 
CR1, and whether this interaction modulates CR1-mediated effects in microglia. 

Methods: Co-immunoprecipitation, ELISA, and Western blotting with purified proteins or human hippocampal 
homogenates from AD patients were performed in this study. BV-2 microglia cells were used in cell-based ELISA 
and FACS analyses.  

Results: We report here, for the first time, that Hpt binds CR1 and this binding increases in conditions of 
inflammation. Hpt interaction with CR1 was confirmed by co-immunoprecipitation experiments in hippocampal 
homogenates from AD and healthy samples. Also we found that Hpt, by binding CR1, may influence microglia 
physiology as it interferes with the production of both superoxide and pro-inflammatory cytokines induced by LPS. 

Conclusions: The interaction between Hpt and CR1 might represent a mechanism by which the extracellular 
chaperone Hpt might counteract or limit pro-oxidative and pro-inflammatory effects induced by CR1 activation on 
microglia. 
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ADPD7-1840 
REDUCED BETA-AMYLOID SENSITIVITY FOR PLATELET-MONOCYTE AGGREGATES IN EDTA BLOOD 
OF ALZHEIMER PATIENTS 
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Aims 

Objectives: Alzheimer´s disease (AD) is a severe neurodegenerative brain disorder characterized by beta-amyloid 
(Aβ) plaques, Tau pathology, inflammation, neurodegeneration and cerebrovascular dysfunction. Besides that, 
alterations in monocytes and platelets have been reported in the blood of AD patients. The aim of the present 
study was to explore the interaction of platelets and monocytes in whole blood before and after a stimulation by 
Aβ peptides.  

Method 

Methods: We analyzed whole EDTA blood from 46 healthy controls and 40 AD patients and measured CD14, 
CD62P and CD42a using fluorescence-activated cell scanning (FACS) analysis.  

Results 

Results: Our data show that the Platelet-Monocyte-Aggregates were not different between controls and AD 
patients before stimulation. Incubation of whole blood with 10 µg/ml Aβ40, Aβ42, or pyroglutamate-Aβ for 1 hour 
increased the platelet-monocyte aggregation in healthy controls, but not AD patients.  

Conclusion 

Conclusion: Our data conclude that the sensitivity of Aβ to the Platelet-Monocyte aggregation is lowered in AD 
patients due to chronic overactivation during the disease progression. 
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ADPD7-1568 
REGULATION OF AMYLOID BETA-INDUCED LIPOCALIN 2 EXPRESSION IN PRIMARY BRAIN CELLS 
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Aims 

Lipocalin 2 (Lcn2) is a pro-inflammatory mediator and regulator of iron homeostasis, known to play a role in the 
pathophysiology of many diseases. We hypothesize that Lcn2 may also significantly contribute to 
neurodegenerative processes in Alzheimer’s disease (AD). Lcn2 levels are increased in brain regions affected by 
AD pathology, and in vitro studies showed that Lcn2 promotes pro-inflammatory signaling, impairs 
neuroprotective signaling and aggravates amyloid beta-induced neurotoxicity in primary brain cell cultures.  

Normalization of Lcn2 expression in AD may therefore be of great therapeutic value. The upregulation of Lcn2 in 
AD appears to in part be induced by amyloid beta, but the signaling pathways underlying this process remain 
unclear. Therefore, we aim to elucidate the mechanisms via which amyloid beta stimulates Lcn2 expression, and 
identify inhibitors of amyloid beta-induced Lcn2 expression.  

Method 

Primary murine astrocytes are incubated with a range of compounds known to modulate specific signaling 
pathways, followed by administration of amyloid beta. Western blot analysis is performed to determine changes in 
Lcn2 protein levels, demonstrating what signaling pathways are involved in amyloid beta-induced Lcn2 
production. Studied pathways include amongst others STAT1/STAT3 and MAPK signaling. 

Results 

Studies are still ongoing. Results so far show that incubation with an iron chelator can significantly reduce amyloid 
beta-induced Lcn2 production in primary astrocytes. 

Conclusion 

Results suggest that iron chelation may interfere with amyloid beta-induced Lcn2 production. More results are 
currently being collected, and will be presented during the AD/PD conference. 
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EFFECTS OF NATURAL ANTIBODIES DELIVERED TO THE BRAIN USING FOCUSED ULTRASOUND ON 
THE NEUROINFLAMMATORY ENVIRONMENT IN A MOUSE MODEL OF AMYLOIDOSIS 
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Aims 

Intravenous immunoglobulins (IVIg) are natural antibodies collected from the plasma of thousands of healthy 
blood donors. We have previously shown that the delivery of IVIg to the brain is increased by transcranial focused 
ultrasound (FUS). Treatments with FUS, IVIg and combined FUS and IVIg lead to significant reduction in plaque 
load. Combined FUS and IVIg treatments had the highest impact on promoting neurogenesis. Here, we 
investigate inflammatory responses, which could contribute to the observed therapeutic effects. 

Method 

Using an amyloidosis mouse model, we administered IVIg intravenously, with or without application of FUS. FUS 
was performed once a week, for two consecutive weeks, and was targeted bilaterally to the hippocampus. After 
treatment, blood and tissue were collected for biochemical analyses of mRNA and protein expression using qPCR 
and western blotting. 

Results 

Our results indicate that treatments with IVIg, FUS, and combined IVIg and FUS altered cytokines and 
chemokines levels in the brain compared to saline treated animals. In particular, one cytokine, which is involved in 
the JAK/STAT pathway regulating amyloid pathology and neurogenesis, was found to be three times lower in the 
combined FUS and IVIg treatment group. The mRNA levels of two pro-inflammatory cytokines decreased, anti-
inflammatory levels of two cytokines increased while levels of eight cytokine mRNA (such as PPARG and IL-10) 
remained unchanged. Further work evaluating protein expression of markers downstream of this and other 
cytokines is underway. 

Conclusion 

These results suggest an anti-inflammatory mechanism via which therapy with IVIg, FUS, and combined 
treatments contribute to decreased plaque pathology and enhanced neurogenesis. 
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OBESITY AND NEUROINFLAMMATORY PHENOTYPE IN MICE LACKING ENDOTHELIAL MEGALIN 
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Aims 

The multiligand receptor megalin controls the brain uptake of a number of ligands, including insulin and leptin. 
Despite the role of megalin in the transport of these metabolically relevant hormones, the role of megalin at the 
blood-brain-barrier (BBB) has not yet been explored in the context of metabolic regulation. 

Method 

Here we investigate the role of brain endothelial megalin in energy metabolism and leptin signalling using an 
endothelial cell-specific megalin deficient (EMD) mouse model. 

Results 

We found megalin is important to protect mice from developing obesity and metabolic syndrome when mice are 
fed a normal chow diet. EMD mice developed neuroinflammation, by triggering several pro-inflammatory 
cytokines, displayed reduced neurogenesis and mitochondrial deregulation. 

Conclusion 

These results implicate brain endothelial megalin expression in obesity-related metabolic changes through the 
leptin signalling pathway proposing a potential link between obesity and neurodegeneration. 
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SYSTEMIC AUTOIMMUNITY: A SEX-SPECIFIC PROTECTIVE MECHANISM AT THE ONSET OF AD-LIKE 
DISEASE 
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Aims 

The 3xTg-AD mouse is a widely used animal model of Alzheimer’s disease (AD). Recently, we reported that 1-
year-old 3xTg-AD males no longer show plaque/tangle pathology but exhibit anxiety-like behavior, 
learning/memory deficits and signs of systemic autoimmunity as early as two months of age. This study was 
designed to better understand the nature and course of the systemic autoimmunity. 

Method 

3xTg-AD and non-transgenic mice of both sexes were administered the immunosuppressant cyclophosphamide 2 
days/week in drinking water from 4 weeks to 6 months of age. 

Results 

Chronic immunosuppression abolished autoimmune manifestations and reduced soluble Aβ levels in 3xTg-AD 
mice but failed to normalize spatial learning capacity and worsened performance in anxiety-related tasks. 
Immunosuppression accelerated graying of fur in 3xTg-AD mice only, showing different skin patterns between 
sexes. Systemic autoimmunity (e.g., prevalence of CD4

-
CD8

-
 T-splenocytes, splenomegaly, low hematocrit and 

increased anti-dsDNA autoantibody levels) were more profound in untreated 3xTg-AD males, suggesting sex as a 
key factor in determining the magnitude of immunological perturbations. 

Conclusion 

This study reveals multisystem involvement in the etiology of disease in 3xTg-AD mice. It also suggests an 
adaptive, genetically-driven autoimmune process that is more profound in males. Consistent with “protective 
autoimmunity”, our study supports the hypothesis of an early, sex-dependent immune activation that interferes 
with plaque/tangle formation in brains of 3xTg-AD males. If confirmed across species, this discovery may shed 
new light on the increased prevalence of AD in females and the relatively low number of patients with mild 
cognitive impairment converting to dementia of the Alzheimer’s type. 
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EARLY AND LATE NEUROINFLAMMATORY PROCESSES IN DOWN SYNDROME: A LINK WITH 
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Aims 

Down syndrome (DS) individuals exhibit a gradual intraneuronal-amyloid-beta (AB) deposition, which progresses 
to overt-Alzheimer’s disease(AD)-pathology (Busciglio,2002). We have reported an early neuroinflammatory 
process concurrent with intraneuronal-AB in transgenic models of amyloid pathology (Hanzel,2014, Ferretti,2012). 
Moreover, we have shown that DS individuals exhibit upregulation of inflammatory molecules in plasma before 
dementia onset (Iulita,2016). We propose that an early neuroinflammatory process will occur in preclinical stages 
of AD in DS. Given that recent investigations implicate inflammasome activation in AD pathogenesis; we 
hypothesize that this should occur early in DS. Our main objective is to characterize the evolution of the 
neuroinflammatory process and inflammasome activation throughout AD progression in DS. 

Method 

Classical inflammatory and inflammasome-related genes were analyzed via a gene expression array (Qiagen) 
and by qPCR in frontal cortex tissue (UCI-NYU brain banks) of DS (3 weeks-9 months-old) and non-DS-infants 
(22 days- 13 months-old), non-DS-AD (44-68 years-old) and DS-AD-adults (43-63 years-old).  

Results 

DS-infants show upregulation of IL-1B, IL-33, IL-6, IL-12a, IL12b, MCP-1, TNFSF11, TNFSF14, TNFSF4, CD40lg 
and downregulation of IFN-B. Regarding inflammasome components, DS-infants show upregulation of caspases-
1 and 5, NLRP3, NLRP4, NLRP6, CARD6 and downregulation of CARD18. While DS-adults with dementia also 
show upregulation of some of these molecules, the difference between DS and non-DS cases is more substantial 
in DS-infants. Moreover, DS-adults show upregulation of IFN-B and CARD18 contrary to the downregulation 
observed in DS-infants. 

Conclusion 

Preliminary gene expression analysis revealed differential levels of inflammatory molecules and inflammasome 
components in the silent (DS-infants) and clinical (DS-adults with dementia) stages of AD in DS. 
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Aims 

Microglial activation is a major indicator of neuroinflammation in a number of age-related neurodegenerative 
disorders, such as Alzheimer's disease. We recently found that activated microglia are extremely abundant 
throughout white matter—at levels that surpass grey matter densities—in brains of individuals who show post-
mortem Alzheimer’s disease or TDP-43 pathology. In this study, we evaluated microglial densities in brains of 
cognitively normal elderly (over age 65, N=4) and cognitive “SuperAgers”, individuals over age 80 who show 
outstanding memory capacity (N=3). One cognitively normal young case (45 years) was included for preliminary 
age-related comparisons. 

Method 

Specimens were cut into whole-hemisphere sections and immunohistochemically stained to visualize HLA-DR-
positive activated microglia. Five cortical regions (inferior frontal, anterior cingulate, inferior parietal, superior 
temporal, and entorhinal) were examined for microglial activation in both grey and white matter.  Densities were 
ranked based on a 0-5 scale, with 0 denoting absence of activated microglia.  

Results 

Preliminary rankings revealed higher microglial activation in white matter compared to adjacent grey matter in all 
cases. Greatest white matter microglial activation was observed in entorhinal cortex compared to other regions. 
Examination of the one young case showed substantially less white matter microglia than elderly post-mortem 
cases. 

Conclusion 

Patterns of white matter microglia were prominent in brains of cognitively intact elderly, at levels that exceeded 
grey matter densities. Future directions will investigate age-related white matter microglial differences in larger 
groups of both young and old specimens, and will examine the contribution of white matter microglia to cognitive 
performance. 
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Aims 

Although beta-amyloid (Ab) aggregation is traditionally accepted to be the primary initiator of Alzheimer’s disease 
(AD), neuroinflammation has also a causal role in AD. Increasing evidence suggests that AD pathogenesis is not 
restricted to the neuronal compartment, but includes interactions with immunological mechanisms outside the 
brain. The role of the innate immune system in AD has been recently in the focus of research, yet the role of 
adaptive immunity remains largely unknown. Clinical and mouse studies have suggested that T and B 
lymphocytes are involved in AD pathogenesis.  

  

Method 

To further elucidate the role of adaptive immunity in AD we have deleted T and B lymphocytes and NK cells on an 
AD mouse that develops amyloid deposits and neuroinflammation, by using Ikaros (Ik) null mice. Ik is a 
transcription factor that regulates lymphoid deferentiation and Ik-/-  mice do not have T, B and NK cells. We have 
employed an Ik promoter-GFP reporter mouse to examine expression of Ikaros in the brain and an Ik conditional 
Knock-out mouse for further studies. 

Results 

Our preliminary analysis revealed expression of Ikaros in microglia. Deletion of Ikaros in the brain of Ic-/- mice 
resulted in an altered, unspecified microglial phenotype. 5XFAD mice on the Ik-/- background (5XFAD/Ik-/-) have 
an immense decrease in amyloid deposition in the brain.  

Conclusion 

These results suggest a novel role for Ikaros in microglial cells and AD pathogenesis. 
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Aims 

Chronic neuroinflammation accompanies brain beta-amyloid pathology in Alzheimer’s Disease (AD). This study 
was designed to test the hypothesis that pathologic forms of amyloid beta peptide (Abeta) can escape brain 
immune surveillance by actively inhibiting it. 

Method 

We analyzed brain-derived antigen-presenting cells (APCs) and T cells from aged APP-transgenic (tg) mouse 
models with beta-amyloid pathology by flow-cytometry and compared results with non-tg, age-matched 
littermates. Effects of Abeta on major histocompatibility class II (MHC-II)-dependent antigen presentation were 
studied ex vivo using ovalbumin (OVA)-inducible OT-II T cells and bone-marrow-derived APCs. T cell cytokine 

production and expression of the proliferation marker Ki67 following OVA-presentation were analyzed by using 
flow-cytometry. 

Results 

MHC-II surface expression on APCs was significantly reduced in APP-tg brains, along with intracellularly 
accumulated MHC-II, suggesting low antigen-presentation capability. Intracellular staining revealed that cerebral 
CD4+ and CD8+ T cells from APP-tg mice had low levels of IFNgamma and TNFalpha cytokines. No such 
decreases were present in spleen or cerebellum with lacking amyloid pathology, indicating a cerebral, beta-
amyloid-related effect. Oligomeric recombinant Abeta1-42 reduced IFNgamma and Ki67 levels in OT-II CD4+ T 
cells following OVA-presentation ex vivo, indicating impaired antigen-presentation. 

Conclusion 

Beta-amyloid pathology in APP-tg mice is accompanied by both impaired MHC-II surface expression and low T 
cell effector-cytokine production in vivo. Ex vivo results further support the idea that Abeta oligomers inhibit MHC-
II-dependent antigen-presentation. Together, these results suggest that beta-amyloid pathology is associated with 
impaired brain immune surveillance. If confirmed in human brains, compromised brain immune surveillance could 
play a role during the development of AD. 
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Aims 

Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by amyloid-beta plaque formation, 
neurofibrillary tangles, and cognitive impairment in older individuals. During AD, as well as numerous other 
neurodegenerative diseases, the brain exhibits symptoms of inflammation and reactive microgliosis. The 
importance of reactive microglia and the resulting inflammatory response in driving disease progression has been 
highlighted by several studies that found that inhibiting microglia has clear benefits in ameliorating many disease 
phenotypes in mice models of AD. Recent work from our laboratory underscored the significance of the immune 
response in the AD brain during an evaluation of the transcriptional and chromatin alterations that occur during 
disease progression. In this study we found a consistent and significant activation of immune response genes, 
largely regulated by the immune-lineage specific transcription factor PU.1. 

Method 

To attenuate the inflammatory response, we have generated a high-throughput drug screen to test tens of 
thousands of compounds in microglia for their ability to inhibit PU.1-dependent transcription. 

Results 

This work has identified numerous compounds as potential options for PU.1 inhibition. Moreover, the targets of 
these compounds have uncovered several previously unreported signaling pathways that act to regulate PU.1-
dependent transcription in the cell. 

Conclusion 

Together, the results of the screen will help to elucidate the regulation of PU.1 and identify pharmacological 
agents to inhibit its activity. 
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Aims 

Reactive astrocytes are a hallmark of Alzheimer’s disease (AD), however whether these cells actively contribute 
to the neurodegenerative processes or, by contrast, play a neuroprotective role during disease progression it is 
still unknown 

Method 

Immunohistochemistry at light and electron microscopy was performed in the hippocampus of APP751SL/PS1M146L 
transgenic mice. Post mortem human AD brains were also studied at light microscopy. The viability of astroglial 
cells to soluble toxic agents (Abeta and/or phospho-tau) from S1 fractions derived from APP/PS1 and AD brains 
were tested by in vitro assays. 

Results 

The hippocampus of APP/PS1 mice and Braak V-VI samples was characterized by an intense astroglial 
response. In vitro assays revealed that soluble S1 fractions from both models and patients were not lethal for 
cultured astroglia. Reactive astrocytes located in the vicinity of amyloid plaques displayed numerous thick, GFAP-
positive, primary processes. Ultrastructural analysis in APP/PS1 mice clearly showed that the astrocyte 
processes, positive for AQP4, GS or EAAT, extended and contacted Abeta fibers. Moreover, thick astrocyte 
processes located near plaques were surrounding or even engulfing dystrophic neurites, suggesting an active 
role of these glial cells in the removal of abnormal axonal/presynaptic structures. 

Conclusion 

Astrocyte survival rate is not affected by brain-derived soluble Abeta or phospho-tau species. Reactive astrocytes 
might act as a protective barrier around Abeta plaques and, more interestingly, they are actively involved in the 
stripping of neuronal dystrophies. Therefore, astrocytes could be a potential therapeutical target for AD. 

Supported: FIS PI15/00796(AG),PI15/00957(JV), CIBERNED, Fundacion La Marato TV3 and co-financed by 
FEDER funds from European Union 
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EFFECTS OF BRD2 INHIBITION ON ASTROCYTE-DEPENDENT NEUROPROTECTION VIA MODULATION 
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Aims 

Neuro-inflammation is one of the pathological hallmarks of neurodegenerative disease such as Alzheimer’s 
disease and Parkinson’s disease. The bromodomain and extra terminal domain (BET) protein family are a group 
of epigenetic readers, which is a critical regulator of transcription in many cell types including neurons. We tested 
whether the inhibition of BET protein inhibit neuronal death and regulate the neurite outgrowth using a rat primary 
cortical neurons. We also investigated whether a potent inhibitor of BET protein could prevent the amyloid beta 
aggregation and cognitive decline in an animal model of AD. 

Method 

We investigated the effects of BET inhibition on neuronal death on neuronal cell death in primary cortical neurons, 
astrocytes and mixed neurons: 1) cell viability and ROS generation; 2) enzyme activity of tPA/PAI-1; 3) the signal 
pathway including BDNF/CREB and MAPKs using Western blotting; 4) astrocyte-dependent neurite outgrowth 
using co-culture system. 

Results 

JQ1 significantly decreased the neuronal death in concentration-dependent manner in mixed cortical neuronal but 
not in pure neuronal cultures. JQ1 decreased the ROS generation, and decreased cleaved caspase-3 expression. 
JQ1 concentration-dependently increased PSD95 and nNOS expression in mixed cortical neurons and 
organotypic hippocampal slice cultures. JQ1 decreased the H2O2-induced p38 and JNK activation in mixed 
cortical neurons. Brd2 inhibition by transfection of Brd2 siRNA reduced Aβ aggregation. 

Conclusion 

Our experimental results show Brd2 inhibition by JQ1 could prevent the neuronal death and neuroinflammation, 
and increase astrocyte-dependent neurite outgrowth through regulation of tPA/PAI-1 system. These findings 
indicate that BET inhibition may have a therapeutic potential of AD. 
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Aims 

The importance of neuroinflammation in Alzheimer’s disease (AD) has been supported by the identification of 
variants in immune-related genes that alter risk for developing AD. Variants in Trem2, a receptor expressed 
exclusively on myeloid cells in the brain, are among the strongest risk factors for AD. Understanding how these 
Trem2 variants modify myeloid cell function and impact AD pathology promises to provide important insight into 
the role of neuroinflammation in AD. 

Method 

In order to examine the role of Trem2 in AD, we examined myeloid cell proliferation, survival and internalization of 
amyloid at different stages of disease progression in APPPS1 and 5XFAD Trem2 deficient mice. 

Results 

We found that Trem2 deficient AD mouse models had reduced proliferation and increased expression of apoptotic 
markers specifically late in disease progression. Amyloid internalization was decreased in plaque-associated 
myeloid cells both early and late in the development of pathology. Late in pathology, these changes in myeloid 
cell function led to a significant increase in amyloid plaque area. In contrast, early in pathology, Trem2 deficient 
mice had reduced amyloid accumulation. How these changes early in pathology lead to decreased amyloid 
pathology is currently under further investigation. 

Conclusion 

Together, these stage specific changes in Trem2 function suggest a dynamic role of the innate immune response 
in AD and provide insight into how these changes in myeloid cell function affect pathology throughout disease 
progression. 
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HEPARAN SULFATES ARE INVOLVED IN AMYLOID-BETA CLEARANCE IN APP-TRANSGENIC MOUSE 
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Aims 

Heparan sulfate (HS) is ubiquitously present on cell surfaces regulating basic cell functions. In Alzheimer disease 
(AD) and animal models thereof, HS is associated with amyloid-beta (Aβ) deposits in the brain. Here, we 
investigated whether a systemic lipopolysaccharide (LPS)-injection could reduce Aβ-burden in amyloid-beta 
precursor protein (AβPP)-transgenic mice and if HS is involved in LPS-induced Aβ-clearance. We also 
investigated the neuroinflammatory profiles after LPS-injection of AβPP-transgenic mice compared to wildtype 
and heparanase-overexpressing AβPP-mice with fragmented HS. 

Method 

13-months-old mice of three genotypes: 1) wildtype mice, 2) AβPP-transgenic mice, and 3) heparanase/AβPP 
double-transgenic mice was given a single intraperitoneal injection of LPS (1.7 µg/g mouse) or PBS-vehicle. 1-1.5 
months after injections the mice were euthanized, and brains were examined histologically and biochemically for 
amyloid burden and neuroinflammation. 

Results 

Heparanase-overexpression leads to reduced amyloid burden in AβPP-mice. LPS-treatment reduced amyloid 
burden in single-transgenic AβPP-mice, but not in double heparanase/AβPP-transgenic mice. Interestingly, LPS-
treated single-transgenic mice had a higher ratio of soluble-to-insoluble Aβ compared to PBS-treated single-
transgenic mice. The double-transgenic mice generally had lower cytokine/chemokine levels than single-
transgenic AβPP-mice and wildtype mice. 

Conclusion 

LPS-induced neuroinflammation solubilizes Aβ-deposits in AβPP-transgenic mice and this effect depends on HS. 
Furthermore, amyloid burden was lower in LPS-treated AβPP-mice, while there is no significant difference in the 
HS-reduced mice. This indicates that 1) systemically induced LPS-neuroinflammation solubilizes cerebral Aβ and 
this likely facilitates clearance, and 2) HS is involved in this Aβ-clearance process. 
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Aims 

Alzheimer’s disease (AD) is a neurodegenerative disease associated with the deposition of extracellular (Aβ) 
plaques within the brain and neuroinflammation. The NLRP3 inflammasome, in particular, is activated in AD. This 
results in the downstream production of the proinflammatory cytokines IL1β and IL18, a reduced generation of the 
antiinflammatory IL33 cytokine, and the impairment of Aβ-phagocytosis. Herein we analyzed possible correlations 
between inflammasome activation and Aβ-phagocytosis in an in vitro system. 

Method 

Existing flow cytometry methods that lack image-based analysis capabilities fail to fully discriminate between 
adherent or cells-internalized Ab; the AMNIS technology can perform simultaneous detection of Aβ-phagocytosis 
in  different   in vitro conditions. THP-1 cells differentiated into macrophages by PMA were stimulated with LPS 
(1ug/ml for 24 hours)+ Aβ(1ug/ml for 1 hour), or with LPS+ Aβ+ the NLRP3 activators Nigericin (5uM for 1 hour) 
or with Aβ (1ug/ml for 1 hour) in the presence/absence of IL33 (10ng/ml for 18 hours). Phagocitosis was 
measured as the ratio between intra and extra cellular FITC-coniugated Aβ; cytokine production was measured 
by ELISA. 

Results 

A significant increase in IL1β production (p=0.001) and a drastic reduction of Aβ-phagocytosis (p=0.0001) were 

seen when cells stimulated by LPS+ Aβ+Nigericin were compare to those stimulated by LPS+Aβ or Aβ alone. 
Notably, IL1β production was drastically reduced and  Aβ-phagocytosis was significantly increased (both 
p=0.001) in LPS+ Aβ+Nigericin-stimulated cells in the presence of IL33.  

Conclusion 

IL33 reduces inflammasome-associated inflammation and improves macrophage-mediated Aβ-phagocytosis. 
These results allows the speculation that this cytokine could be beneficial in the therapy of AD. 
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Aims 

Alzheimer’s disease (AD) is the most common form of dementia, characterised by beta-amyloid (A-beta) plaques, 
neurofibrillary tangles and neuroinflammation. However, the state of neuroinflammatory involvement in 
Parkinson’s disease dementia (PDD) and Dementia with Lewy body (DLB) is less well characterised. As A-beta is 
known to induce inflammation, we aimed to assess the burden of AD-related pathology as well as to measure the 
expression of key neuroinflammatory markers in PDD and DLB. We hypothesize that neuroinflammatory 
activation will be lower in PDD compared with DLB in line with lower PDD cortical A-beta burden. 

Method 

Postmortem frontal cortex of PDD, DLB, and controls from longitudinally assessed cohorts were used to assay for 
total A-beta and tau using ELISA and inflammatory markers including interleukin-1alpha(IL-1a), IL-10, IL-13, 
transforming growth factor-alpha (TGF-a), interferon-gamma (IFN-g)and granulocyte-macrophage colony-
stimulating factor using Luminex technology. 

Results 

As expected, total A-beta load was significantly increased in DLB but not in PDD compared to controls. Tau 
burden was not significantly increased in PDD or DLB. Interestingly, inflammatory cytokines were not significantly 
increased in PDD or DLB, while TGF-a was significantly reduced in both.  

Conclusion 

The lack of marked inflammation in PDD and DLB predicts limited efficacy of anti-inflammation therapy in these 
conditions, and that specific A-beta species, rather than total amyloid burden, may be the determinants of 
inflammatory activation. Further work is required to investigate the mechanism underlying the relatively mild 
neuroinflammation in DLB despite the high amyloid load. 
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ACCORDING TO AGING PROCESS 
J.Y. Lee

1
, S. In-Uk

1
 

1
Incheon St. Mary’s Hospital- The Catholic University of Korea, Neurology, Incheon, Republic of Korea  

 
Aims 

Microglia are involved in immune surveillance in intact brains and become activated in response to inflammation 
and neurodegeneration. Microglia have different functions, neuroprotective or neurotoxic, according to aging in 
patients with PD. The clinical effect of microglia in patients with Alzheimer’s disease (AD) is poorly defined. This 
prospective study was conducted to investigate the clinical effects of microglia according to the aging process in 
newly diagnosed AD. 

Method 

We examined 532 patients with newly diagnosed AD and 119 healthy controls, and the differences in hs-CRP 
between these groups were investigated. The patients with AD were classified into 3 subgroups according to age 
of newly diagnosed AD to investigate the relationship between hs-CRP and the aging process in newly diagnosed 
AD. 

Results 

There was significantly higher serum high-sensitivity C-reactive protein (hs-CRP), levels in patients with AD 
compared with healthy controls. A post-hoc analysis of the 3 AD subgroups showed no significant differences in 
serum hs-CRP level between each group. 

Conclusion 

We assumed that neuroinflammation play a role in the pathogenesis of AD, but found no clinical evidence that 
microglia senescence underlies the microglia switch from neuroprotective in young brains to neurotoxic in aged 
brains. To clarify the role of microglia and aging in the pathogenesis of AD, future longitudinal studies involving a 
large cohort are required. 
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Aims 

Haptoglobin is known to have several functional properties, including antioxidant and anti-inflammatory activities. 
In addition, it has been shown that the pathogenesis of neurodegenerative disorders, such as Alzheimer's 
disease (AD), involves inflammation as well as oxidative stress. However, evidence suggesting an association 
between the serum haptoglobin level and AD is lacking. Therefore, we conducted this study in order to investigate 
whether serum haptoglobin is associated with AD.  

Method 

We compared the serum haptoglobin levels of 121 pateitns with newly diagnosed AD, 58 patients with 
Parkinson's disease (PD) and 43 healthy controls. We also evaluated the relationship between the severity of 
cognitive impairment in patients with AD and the serum haptoglobin level. 

Results 

The mean serum haptoglobin level of the patients with AD was significantly higher than that of the healthy 
controls (p=0.042), although it was not significant different from that observed in the PD group (p=0.613). We also 
found a significant positive association between the serum haptoglobin level and the severity of cognitive 
impairment, as measured using several neuropsychological tests, in the patients with AD. The odds ratio (95% 
confidence interval) of the patients with AD grouped according to the haptoglobin level was 2.417 (95% 
confidence interval=1.134-5.149).  

Conclusion 

We observed a significantly higher mean serum haptoglobin level among the patients with AD compared to the 
healthy controls. These results support the hypothesis that oxidative stress and neuroinflammatory reactions play 
a role in the pathogenesis of AD. 
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Aims 

Neuroinflammation is one of the major pathological features in Alzheimer’s disease (AD), and SNPs in immune 
genes like TREM2 and CD33 are found to be risk factors for AD by human GWAS studies. Here we use siRNA to 
knockdown Trem2 in primary microglia and investigate changes in microglial gene expression and function.   

Method 

Primary microglia, generated from 1-3 day old wild type mice, were transfected with Trem2 siRNA. Trem2 
knockdown level and expression levels of immune genes were assessed by qRT-PCR. Phagocytosis was 
assayed using pHrodo E. coli bioparticles and analysed with fluorescence-activated cell sorting. Pro- or anti-
inflammatory activation was induced by lipopolysaccharide (LPS) or interleukin-4 (IL4) treatment.  

All experiments in accordance with Animals (Scientific Procedures) Act 1986  

Results 

In primary microglia, expression of Trem2 was substantially depressed by LPS treatment, while preliminary data 
with IL4 treatment suggested little change or increased expression. 

At 72-hour after siRNA transfection, ~70% knockdown of Trem2 was obtained. Cd68, Csf1r, and Igf1 (normalised 
to Aif1) were found to be significantly down-regulated after Trem2 knockdown, and phagocytosis was significantly 
impaired. Additionally, there was a decrease in microglial number after Trem2 knockdown. 

The Cd68, Csf1r, and Igf1 down-regulation was also observed with LPS treatment.  

Conclusion 

Trem2 expression is largely down-regulated in primary microglia with LPS, suggesting pro-inflammatory stimuli 
depress TREM2-related functions of microglia.   

TREM2 is involved in microglial anti-inflammatory response and maintaining normal phagocytic function.   

Decreased function of TREM2, due to loss-of-function variations in the gene, may alter microglia-neuron 
communication by decreased production of microglia-derived neuronal growth factors such as IGF1. 
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Aims 

The aim was to study some immunological characteristics in main forms of neurocognitive disorders in aged. 

There are some evidences of an important role of neuroinflammation in the pathogenesis of dementia. 

Method 

A study made up 79 cases with Alzheimer’s disease (AD), 52 cases of mixed dementia (MD), 34 cases of 
Vascular Dementia (VaD), 17 cases of Frontotemporal dementia (FTD) and 57 patients with amnestic mild 
cognitive impairment (aMCI). Activity of leukocyte elastase (LE) and alpha1-proteinase inhibitor (α1-PI), the level 
of IL-6 and CRP were determined in patients’ blood plasma. 

Results 

Cases of AD and MD characterized by significant decrease of LE activity and significant  increase of α1-PI 
and  IL-6 level compared to control. Indicators of innate immunity in the groups of AD and MD did not differ from 
each other. CRP concentration was higher in MD as well as in VaD but this difference did not reach the level of 
significance.  FTD characterized by significant increase of LE and α1-PI activity and CRP level depending on the 
different variants of this disease (behavioral FTD and primary progressive aphasia). One third of aMCI cases 
showed similar changes of inflammatory markers as in AD. This group may have a high risk of AD and needs 
long-term follow-up clinical and immunological examinati 

Conclusion 

Obtained data suggest the involvement of inflammatory reactions in the pathway of dementia in aged. Immune 
indices of inflammation in patient blood plasma may be useful in discovery of biomarkers for early clinical 
differential diagnostics of cognitive impairment and dementia in aged.  
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Aims 

TNF-α is a pro-inflammatory cytokine involved in systemic inflammatory and neurodegenerative diseases, 
including rheumatoid arthritis (RA) and Alzheimer’s disease (AD). Evidence has suggested that anti-TNF-α 
therapy or RA itself can modulate AD pathology although the underlying mechanism is unclear. To investigate the 
role of TNF-α as a common mediator between AD and RA, we employed the 5XFAD AD mice and the Tg197 
human TNF-α (huTNF-α) transgenic mice that develop arthritis. 

Method 

For the purposes of our study, we generated double transgenic 5XFAD/Tg197 mice. We evaluated the effect of: 
(a) huTNF-α expression and (b) peripheral huTNF-α inhibition by infliximab huTNF-α neutralizing antibody, in the 
amyloid and brain inflammatory phenotype of 5XFAD/Tg197 mice, using histological and biochemical techniques. 

Results 

We show that 5XFAD/Tg197 mice express huTNF-α both in the brain and the periphery resulting in decreased 
amyloid deposition, robust brain inflammation characterized by diffused gliosis and highly elevated numbers of 
perivascular macrophages and infiltrating leukocytes, and synaptic degeneration. To evaluate whether this 
phenotype can be attributed to peripheral or brain huTNF-α, we treated 5XFAD/Tg197 mice systemically with 
infliximab anti-huTNF-α antibody that does not penetrate the blood-brain-barrier and prevents arthritis. Peripheral 
huTNF-α inhibition significantly lowers peripheral but not brain huTNF-α and reverses the amyloid and brain 
inflammatory phenotype, leading to increased amyloid deposition, decreased gliosis and peripherally-derived 
immune cells and restored synaptic integrity. 

Conclusion 

Our study shows for the first time that manipulation of peripheral TNF-α modulates the amyloid phenotype by 
regulating peripherally-derived immune cell trafficking and glial response in the mouse brain. 
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Aims 

We have previously demonstrated that neutrophils infiltrate the brain in animal models of mice Alzheimer's 
disease (AD), contributing to the induction of cognitive deficits and neuropathological changes. Our goal was to 
study the effect of LFA-1 integrin blockade on neutrophil trafficking and disease pathogenesis in transgenic 
animals with AD-like disease. 

Method 

We performed two-photon laser-scanning microscopy (TPLSM) experiments in the brain to determine the effect of 
LFA-1 integrin blockade on neutrophil adhesion and extravasation in the brain. To better evaluate LFA-1 integrin 
blockade on disease, we also generated 3xTg-ADxItgal-/- mice lacking functional LFA-1 integrin, by crossing 
3xTg-AD mice and LFA-1-deficient Itgal-/- strain. Mice were examined in behavioral tests and neuropathological 
studies.  

Results 

TPLSM experiments showed that LFA-1 integrin blockade inhibits neutrophil intravascular adhesion and cerebral 
extravasation, and also impairs intraparenchymal motility. Notably, the LFA-1 integrin blockade during the early 
stages of disease improves memory in 3xTg-AD mice and also has long-term benefits on cognition. In addition, 
we found that the 3xTg-ADxItgal

-/-
 mice show improved memory in behavioral tests compared to control 3xTg-AD 

animals during early and late phases of disease. These findings were supported by neuropathological data 
showing a reduction in Abeta deposition, microgliosis and tau hyperphosphorylation compared to aged-matched 
control animals.  

Conclusion 

Our data demonstrate that LFA-1 integrin has a key role in the development of cognitive dysfunction and 
neuropathological changes in animal models of AD, suggesting that anti-adhesion therapy may represent a new 
therapeutic strategy to interfere with the development of this disease. 
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Aims 

Activation of the NLRP3 inflammasome, a multimolecular scaffolding complex that amplifies proinflammatory 
signals through cytokine processing and secretion in response to an unusually wide array of stimuli, is associated 
with neurodegenerative diseases (NDs) including Alzheimer’s disease, Parkinson’s disease, and frontotemporal 
dementia. NLRP3 inflammasome signaling requires activated caspase-1, which has been detected in brain tissue 
of patients with these diseases and is expressed along with other inflammasome components by microglia. Thus, 
we study NLRP3 inflammasome activation and inhibition mechanisms in human microglia with the aim of 
clarifying the inflammasome’s roles in these diseases and the potential for their modulation. 

Method 

Using primary human microglia and several THP-1 cell lines, we are characterizing in vitro the mechanisms and 

extent of NLRP3 inflammasome activation and IL-1beta production in ND conditions with an array of activators, 
including disease-relevant proteins, and inhibitors. 

Results 

Primary human microglia and THP-1 cells secrete IL-1beta and IL-18 in response to inflammasome priming and 
activation. However, in agreement with previously published observations in non-human primate microglia, we 
find that the IL-1beta secreted by human microglia appears to be only partially caspase-1-dependent and indeed 
not entirely inflammasome-dependent. We are currently studying contributions to IL-1beta production under ND 
conditions by other caspases and by entirely different mechanisms. 

Conclusion 

NLRP3 inflammasome inhibitors are under development for therapeutic use in selectively blocking IL-1beta 
signaling, which is a known contributor to neurodegeneration. However, if this inflammasome is only partially 
responsible for IL-1beta production in human microglia in ND, other mechanism-specific interventions may be 
needed.  
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Aims 

The role of neuroinflammation in the development/progression of Alzheimer’s disease (AD) is still unknown. The 
actual view based on the findings in transgenic models gives a cytotoxic/proinflammatory role to activated 
microglia. In this sense, we have previously reported a massive microglial activation process in parallel with the 
amyloid pathology in a APP/PS1 mouse model. Here, we studied the microglial response in human AD 
hippocampus in order to compare with that observed in mice.  

Method 

 In vitro studies, RT-PCR, western blots and immunostainings were performed in post-mortem mild (Braak II) to 
severe (Braak V-VI) AD cases obtained from Neurological Tissue Banks of Spain. 

Results 

The hippocampus of Braak V-VI AD patients exhibited limited microglial activation associated with amyloid 
plaques. Most relevant, microglia suffered a degenerative process that was most prominent in the dentate gyrus 
followed by the CA3, CA1 and parahippocampal gyrus and included fragmented and dystrophic prolongations 
with spheroids formation, reduced numerical density and a significant decrease in the area of surveillance 
(microglial domain). Moreover, in vitro studies revealed that the phosphorylated tau, and not Abeta, from soluble 
S1 fractions of human AD hippocampus, was detrimental for microglial cells.  

Conclusion 

These data reveal a significant decline in the area covered by microglia, which may compromise the immune 
protection and, therefore, neuronal survival. This microglial vulnerability provides new insights on immunological 
mechanisms underlying disease progression and supports therapeutic efforts through the modulation of the 
innate immune system. Supported by FIS-PI15/00796(to AG) and FIS-PI15/00957(to JV) and co-financed by 
FEDER funds from European Union. 
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Aims 

Previous works have demonstrated that neuroinflammatory response plays a key role in Alzheimer’s disease (AD) 
progression. Microglia, the main cell type of the innate immune system in the brain, exhibit activation in both 
patients and animal models; however, it is still unknown whether it is a cause or a consequence of AD. An 
inefficient immunologic response could trigger an increase of amyloid-beta levels with disease progression, so we 
aimed to investigate the effect of immunosuppression over the pathological progression in the hippocampus of 
APP/PS1dE9 transgenic mouse model. 

Method 

Cyclosporine (15 mg/kg) and prednisone (20 mg/kg) were intraperitoneally administered to 9 month-old 
APP/PS1dE9 mice for 3 months. Untreated mice were used as controls. Hippocampal amyloid burden, microglia 
and astroglia, cytokines production, tau phosphorylation and neurodegeneration were assessed by 
immunohistochemistry and molecular techniques (Western-blot and RT-PCR). 

Results 

The microglial marker Iba1 and some proinflammatory cytokines were found to be decreased by RT-PCR in the 
immunosuppressed mice compared to controls. Conversely, a significant increase in Abeta levels and the 
astroglial marker GFAP was detected. Moreover, the treatment negatively affected SOM and NPY 
subpopulations. 

Conclusion 

Immunosuppression treatment downregulated microglial population activity and accelerated not only amyloid 
pathology but also the neuronal degeneration in this APP/PS1 model. Deficiencies in the innate immune system 
with age could promote AD pathology and cognitive decline in patients. Therefore, regulating microglial activation 
signalling pathways might be considered as a therapeutical target for AD.  

Supported by FIS-PI15/00796 (AG), PI15/00957 (JV), and co-financed by FEDER funds from European Union. 
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Aims 

Alzheimer´s disease (AD) is the most prevalent neurodegenerative disease in the Western world characterized by 
a progressive loss of cognitive functions leading to dementia. Besides others, AD is characterized by the 
formation of amyloid-beta plaques, which often co-localize with increased neuroinflammation, i.e. activation of 
brain resident glial cells, in particular microglia, as well as infiltrating peripheral immune cells. The function and 
interaction of peripheral immune cells with the brains microglia are so far not fully understood. By serendipity, we 
observed doublecortin (DCX; generally used as a marker for young immature neurons) positive cells located at 
sites of amyloid-beta plaques in various transgenic amyloid mouse models and in human AD specimen. 

Method 

Immunohistochemical fluorescence (IHC) staining was performed on human AD samples and free floating brain 
slices from transgenic amyloid mouse models. Sections were analysed by confocal laser scanning microscopy 
and APP-PS1 brain sections were immunogold stained for ultrastructure analysis by electron microscopy. 

Results 

Detailed IHC analysis of these cells in the APP-PS1 mouse model demonstrated that a fraction of the plaque-
associated DCX

+
 cells showed co-expression of markers for microglia (Iba1

+
), while the Iba1 negative DCX

+
 cells 

were highly positive for the pan-leukocyte marker CD45. These DCX
+
/CD45

+
 cells express the classical T-cell 

marker CD3 and ultrastructure analysis revealed a close association of CD3
+
 cells with the brains resident 

microglia. 

Conclusion 

It will be essential to uncover the functional interaction between these two cell types, as peripheral derived 
immune cells and their interaction with microglia might be a target for future therapeutic approaches in AD. 
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Aims 

Neuroinflammation is a hallmark of neurodegenerative disorders in the CNS. Thrombin has been shown to be a 
regulator of matrix metalloproteinase (MMPs) expression leading to cell migration, neuroinflammation, and 
neuronal death. The elevated expression of MMP-9 has been observed in various brain diseases, which may 
contribute to neuroinflammatory and neurodegenerative diseases. However, the mechanisms underlying 
thrombin-induced MMP-9 expression in SK-N-SH cells were not completely understood. 

Method 

We used gelatin zymography, Western blot, real-time PCR, promoter activity assay, and cell migration assay to 
demonstrate that thrombin induced the expression of pro-form MMP-9 protein and messenger RNA (mRNA), and 
promoter activity in SK-N-SH cells, coupled by using the selective pharmacological inhibitors and transfection with 
siRNAs.  

Results 

We demonstrated that the expression of thrombin-induced pro-form MMP-9 protein and mRNA, and promoter 
activity in SK-N-SH cells were attenuated by pretreatment with the pharmacological inhibitor of protease-activated 
receptor-1 (PAR-1, SCH79797), Gi-coupled receptor (GPA2), c-Src (PP1), Pyk2 (PF431396), EGFR (AG1478), 
PI3K (LY294002), Akt (SH-5), MEK1/2 (U0126), or AP-1 (Tanshinone IIA) and transfection with small interfering 
RNA (siRNA) of PAR-1, Gi, c-Src, Pyk2, EGFR, Akt, p44, p42, or c-Jun. Moreover, thrombin-stimulated c-Src, 
Pyk2, EGFR, Akt, p42/p44 MAPK, or c-Jun phosphorylation was attenuated by their respective inhibitor of PP1, 
PF431396, AG1478, SH-5, U0126, or Tanshinone IIA. Finally, pretreatment with these inhibitors also blocked 
thrombin-induced SK-N-SH cell migration. 

Conclusion 

Our results concluded that thrombin binding to PAR-1 receptor activated Gi-protein/c-
Src/Pyk2/EGFR/PI3K/Akt/p42/p44 MAPK cascade, which in turn elicited AP-1 activation and ultimately evoked 
MMP-9 expression and cell migration in SK-N-SH cells. 
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Aims 

Our recent data have shown that neutrophils infiltrate the brain of subjects with Alzheimer’s disease (AD) and that 
neutrophils contribute to the induction of cognitive deficits and neuropathological changes in transgenic mouse 
models of AD. Leukocyte trafficking mechanisms during AD are largely unknown and our goal was to determine 
the role of alpha4 integrins in disease pathogenesis. 

Method 

We performed two-photon laser scanning microscopy (TLPSM) studies to visualize and analyze leukocyte-
vascular interactions in the brain of 3xTg-AD mice. Contextual fear conditioning and Y maze tests and 
neuropathological studies were performed to analyze the effect of alpha blockade on disease development.  

Results 

Using TLPSM we observed that blockade of apha4 integrins prevents neutrophil and Th1 cell adhesion in cortical 
venules and extravasation in the brain of 3xTg-AD mice. Treating 3xTg-AD mice with an anti-alpha4 integrin 
antibody improved memory compared to control mice in both Y maze and contextual fear conditioning tests. 
Notably, restoration of cognitive function in mice with temporary anti-alpha4 treatment during early disease was 
maintained also at later time points in aged animals, suggesting a long-term beneficial effect on cognition in mice 
with alpha4 blockade. Furthermore, neuropathological studies showed a reduction of amyloid beta deposition, tau 
hyperphosphorylation and microglial activation in mice with alpha4 blockade compared to animals treated with a 
control antibody. 

Conclusion 

Antibodies anti-alpha4 integrin are currently used for the treatment of patients with autoimmune diseases and our 
data suggest that blockade of alpha4 integrins may represent a novel therapeutic approach in AD. 
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Aims 

A loss of synapses, correlated with cognitive decline, is observed from the early stages of Alzheimer’s Disease 
(AD). The mechanism of this loss remains unknown. In a mouse model of AD (APPxPS1-Ki) accumulating beta-
amyloïd, we observed a loss of synapses in the CA1 stratum radiatum at 4 months that precedes a loss of 
neurons at 6 months. However, a deficit in spatial memory was detected before the onset of synapse loss. The 
aim of this study was to analyze changes in the morphology and function of synapses that occur before synapse 
loss, and could be responsible for the early memory deficit. 

Method 

We performed serial section electron microscopy, electrophysiology and modeling study to characterize early 
synaptic alterations. 

Results 

As early as 3 months of age, we showed in the CA1 stratum radiatum modifications of dendritic spine 
morphology. An increased proportion of spines without head (sessile spines), associated with a decrease in their 
length and an enlargement of their neck, was observed. Similar alterations of spine morphology were observed in 
AD biopsies presenting a loss of synapses, with an increased fraction of sessile spines and a widening of spine 
necks. Despite maintenance of basal parameters of synaptic transmission, alterations of spine morphology in 
APPxPS1-Ki were associated with deficits in the induction of long-term potentiation. 

Conclusion 

The change in the morphology of dendritic spines indicates an alteration of the actin cytoskeleton, which could be 
responsible for the deficit in LTP. 
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Aims 

Sensory experience drives the refinement of neural circuits during critical periods of postnatal brain development. 
Disruption of this process contributes to neurodevelopmental disorders, yet molecular mechanisms linking 
experience with synaptic pruning are largely unknown. Inappropriate activation of synapse pruning may contribute 
to cognitive impairment in neurodegenerative diseases, such as Alzheimer’s disease.  Thus we sought to identify 
molecular regulators of synaptic refinement. 

Method 

The retinogeniculate circuit was used to study refinement because the visual experience-dependent critical 
window is well characterized, and the level of visual activity easily and non-invasively manipulated in vivo by dark 
rearing.  Whole transcriptome RNA-sequencing was performed on the lateral geniculate nucleus (LGN) upon 
visual stimulation following dark rearing during the critical period. 

Results 

Visual experience induced immediate early genes such as c-Fos, Npas4, and Egr1 within one hour of stimulation, 
as expected.  Gene programs induced at later time points were enriched for intercellular signaling modules, 
innate immune genes, and genes associated with neurodevelopmental disorders.  Among these candidate 
regulators of synaptic refinement, we focused on the tumor necrosis factor receptor superfamily member Fn14 
based on its high degree of induction following visual stimulation, its selective expression in excitatory relay 
neurons, and its known roles in brain diseases such as neuropsychiatric lupus and multiple sclerosis.  Analysis of 
Fn14 knockout mice revealed an increase in the number of retinal synapses maintained at the end of the critical 
period, consistent with a deficit in synaptic pruning. 

Conclusion 

These ongoing studies indicate a novel Fn14-mediated signaling mechanism of synaptic pruning. 
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Aims 

The amyloid precursor protein (APP) interacts with the tropomyosin receptor kinase A (TrkA) in normal but not in 
Alzheimer’s disease (AD) brain tissue. It has not been reported whether the two proteins interact directly, and if 
so, which domains are involved. Clarifying these points will increase our understanding of the role and regulation 
of the TrkA/APP interaction in normal brain functioning as well as in AD 

  

 

Method 

HEK293 cells expressing  full length and mutant constructs of APP and TrkA were assessed for mapping the 
domains involved in TrkA/APP association by co-immunoprecipitation and Western blot analysis. Bimolecular 
fluorescence complementation was used for direct visualization of APP/TrkA complex and for evaluating the 
involvement of shared partners in favoring APP/TrkA complex. Proximity ligation assay was used to detect  the 
complex and its modulation by several agents in primary septal neurons 

Results 

Exogenously expressed APP and TrkA associate through their juxtamembrane/transmembrane domains to form 
a complex, insensitive to cation chelation, that localizes to the plasma membrane, endoplasmic reticulum (ER) 
and Golgi. Formation of the complex does not require p75NTR, ShcC or Mint-2. The association between 
endogenous APP and TrkA in primary septal neurons was modified by NGF,  by drugs that either inhibit ER-to-
Golgi transport or perturb microtubules and microfilaments. Interestingly, several agents that induce cell death 
albeit via different mechanisms, all caused dissociation of APP/TrkA complexes, formation of p75NTR/APP 
complex and increased production of β‐CTF APP fragment  

 
 
 

Conclusion 

Our findings open new perspectives for investigating the interplay between APP and TrkA during 
neurodegeneration and AD 
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Aims 

Aging drives changes in neuronal and cognitive function, the decline of which is a major feature of Alzheimer’s 
disease. Exposure to young blood counteracts key aspects of age-related decline, yet the identity of cognition-
promoting factors or whether they exist in human plasma remains unknown. We hypothesized that umbilical cord 
plasma represent a reservoir of “rejuvenating” factors that revitalizes synaptic function.  

Method 

We provide the first characterization of a human plasma transfer model using immunodeficient mice as a tool to 
screen blood-borne rejuvenating activities. Conservation between mouse and human plasma candidates was 
achieved using protein microarrays on hundreds of plasma proteins, which we followed with functional assays in 
vivo.  

Results 

Cord plasma improved synaptic and cognitive function compared to plasma treatment with older human donors. 
Coupling these analyses with array-identified candidates in vivo uncovered blood-borne plasticity-promoting 
factors, including CSF2, previously shown to improve cognitive function in a mouse model of beta-amyloidosis. 
We further reveal that systemic TIMP2 is sufficient to enhance synaptic plasticity and cognitive performance in 
aged mice and is necessary in young mice for normal hippocampal-dependent memory. Depletion experiments 
reveal that TIMP2 is necessary for the hippocampal-dependent cognitive improvements conferred by cord 
plasma. We further demonstrate a loss of TIMP2 expression in the blood of APP-transgenic mice, reminiscent of 
its systemic deficiency we observed in normal aging.  

Conclusion 

Together, our results suggest that blood-borne cues modulate the brain’s response to aging and its susceptibility 
to synaptic failure, perhaps providing novel targets for the development of therapies targeting neurodegeneration 
associated with AD. 
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Aims 

Astrocytes are the most abundant glia cell type in the brain. They are viewed as key elements in synaptic 
transmission, memory formation and neuronal communication. Astroglial failure may aggravate cognitive decline 
in Alzheimer’s disease (AD). Synaptic dysfunction during early stages of AD is triggered by soluble amyloid-b (Aβ) 
oligomers that interact with NMDA receptors. Our previous study had found Aβ exerts complex and distinct 
regulatory effects on the trafficking and phosphorylation of GluN2A and GluN2B, as well as on their localization 
within synaptic and non-synaptic sites. What specific roles astrocytes could play in this process are still unclear. 

Method 

In the present study, the immunofluorescence staining was applied. 

Results 

We revealed that Aβ induced the similar decreases in dendritic or extrasynaptic pTyr1325-GluN2A puncta 
densities, but quite different alterations of synaptic and extrasynaptic pTyr1472-GluN2B,  between pure  primary 
hippocampal neuron culture (NE-S, mainly containing neurons) and mixed culture system (MIX-S, mainly 
containing neurons and astrocytes). In MIX-S, after Aβ treatment for 1h or 24h, the puncta densities of synaptic 
pTyr1472-GluN2B decreased significantly, while that of extrasynaptic pTyr1472-GluN2B did not change; in NE-S, 
synaptic pTyr1472-GluN2B increased with 24h Aβ treatment, but extrasynaptic pTyr1472-GluN2B decreased 
significantly after Aβ treatment for either 1h or 24h. 

Conclusion 

This Aβ-induced distinct alterations of NMDA receptor subunits between NE-S and MIX-S suggest astrocytes play 
a critical role in neuronal communication through regulating phosphorylation of GluN2, especially GluN2B. The 
precise mechanisms need further investigation. 
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Aims 

Neuronal pentraxin 1 (NPTX1), NPTX2 and NPTX receptor influence central glutamatergic synapses by clustering 
AMPA receptors. The liver also secretes pentraxins, including serum amyloid P component (SAP), possibly 
entering the brain under conditions that compromise the blood-brain barrier, including Alzheimer’s disease.  Here 
we observe additional presynaptic effects of pentraxins in the hippocampus and interactions between SAP and 
NPTX1. 

Method 

Patch clamp recordings in hippocampal organotypic slice cultures from wild type mice. 

Immunohistochemistry: antibodies against neuronal pentraxins and SAP; Aβ1-40 and Aβ1-42. 

Results 

We confirm that amyloid plaques in brain sections from AD patients stain for both NPTX1 and SAP.Thus, both 
pentraxins are present in the CNS and interact with plaques. We show that SAP can form complexes with NPTX 
family members when they are co-expressed in HEK293 cells, suggesting that SAP could interact with neuronal 
pentraxins. Application of nanomolar concentrations of each human pentraxin over 7 days reduced paired-pulse 
ratios at CA3-CA1 synapses. This indicates an increase in glutamate release probability, similar to that observed 
in APPswe+PSEN1M146V mice (Cummings et al. 2015 Brain 138:1992-2004). In contrast, acute application of 

SAP or NPTX1 to naive slices increased paired-pulse ratio, suggesting compensatory effects in response to 
prolonged exposure.  The effects of co-application of SAP and NPTX1 were not additive, implicating a common 
pathway of action. 

Conclusion 

Both neuronal and peripheral pentraxins affect release of glutamate. SAP may alter synaptic transmission if it 
enters the brain, particularly under conditions of blood-brain barrier breakdown as may occur in AD or in acute 
inflammatory conditions. 
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Aims 

The primary cause of cognitive impairment in the elderly is Alzheimer’s disease (AD). Amyloid production is 
known to strongly correlate with synaptic activity and destruction of synapses is the most consistent finding in AD 
brain pathology. However, the regulation of specific pathological steps leading to excessive amyloid production 
and secretion are unknown; the absence of key mechanistic data on molecular pathways for these processes 
impedes the development of effective therapies. As the SNARE complex is a key regulator of exocytosis and 
synaptic transmission we designed a study to test its role in cognition and AD etiology. 

Method 

We used the synaptobrevin1 knock-out mouse strain and Tg2576 mice, a model of AD carrying human APP with 
the Swedish mutation for behavioral, spatial learning and brain circuitry analysis. Further analysis was conducted 
on cultured hippocampal neurons using fluorescence imaging assays of synaptic function.  

Results 

Using heterozygous syb1 KO mice we have found that the lower levels of synaptobrevin1, a SNARE protein 
significantly decreases beta-amyloid production but detected no changes in spatial learning and synaptic 
neurotransmission. In aged Tg2576 mice the detrimental effect of amyloid load on neuronal function was 
markedly decreased and improved with chronic reduction of syb1 levels.  

Conclusion 

We propose that synaptobrevin1 is a key coupling factor between synaptic release and amyloid production. 
Based on these new results, we propose the synaptobrevin1 driven amyloidogenic pathway as a possible 
therapeutic target and a novel approach to improve cognitive function in the patients suffering from Alzheimer’s 
disease. 
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Aims 

Structural and functional connection between mitochondria and ER, known as mitochondria associated ER 
membranes (MAM), regulate a variety of important processes in the cell such as Ca

2+
 handling and apoptosis. In 

Alzheimer´s disease (AD), the aforementioned functions appear to be disrupted, along with dysfunctional MAM 
dynamics. Even though it is known that Ca

2+ 
shuttling from ER to mitochondria is important for synaptic activity, 

limited evidence exists on ER-mitochondria interplay in synapses. In this study, we report that synaptic vesicles 
(SV) are associated with MAM. Additionally, we seek to assess how modulation of ER-mitochondria contacts 
along with A-beta-load, affects presynaptic release mechanisms. 

Method 

C57BL6/J mice brains were homogenised, subcellular fractionation prepared and desired protein levels analysed 
with western blot. 21-24 DIV mouse primary hippocampal neurons were used for proximity ligation assay (PLA) to 
assess proximity of MAM to SV components. 

Results 

Subcellular fractionation experiments reveal that SV proteins are present in the enriched MAM fraction. In 
addition, we report a substantial amount of proximity (<40nm) between MAM marker FACL4 and SV components, 
using PLA. Currently, we are assessing how modulation of ER-mitochondria contacts along with A-beta affect 
these newly found interactions. Furthermore, functional measurements of SV release will be performed.  

Conclusion 

These results suggest that SV components and/or SV themselves may be in the proximity or associated to these 
contacts. We aim to find functional mechanisms that link synaptic demise seen in AD and MAM dysfunction, 
shedding light on a novel mechanism to target AD-related synaptic demise.  
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Aims 

Emerging evidence supports the conjecture that amyloid beta oligomer, a key feature in Alzheimer’s disease (AD) 
pathology disrupts synaptic structure and function eliciting synaptic failure and cognitive impairment. However, 
the molecular pathways by which amyloid beta oligomer mediates synaptic dysfunction are not clearly 
understood. Here, we validate the PDZ domain protein, PICK1 (protein interacting with C kinase 1) as the 
molecular target through which amyloid beta induces synaptic failure as a potential synapse protection target for 
AD. 

Method 

Surface Staining of Neurons; Live staining of endogenous AMPA receptors in cultured neurons was performed 

using antibodies recognizing extracellular regions of GluA1 and GluA2 under non-permeabilizing conditions. 
Electrophysiology; Excitatory postsynaptic currents were recorded from organotypic hippocampal slices. Calcium 
Mobilization Assay; Intracellular calcium concentrations were measured using FLIPR Assay and fluorescent 
recordings of dye-loaded neurons were taken using FLIPR Tetra device. 

Results 

We report that: 1) PICK1 is required for amyloid beta mediated synaptic dysfunction 2) Amyloid beta reduced 
dendritic spines and surface GluA2, a subunit of AMPA receptors that binds PICK1 at the PDZ domain, and 
increased intracellular calcium concentrations 3) Neurons lacking PICK1 showed resilience to amyloid beta-
induced reduction in surface GluA2 and synaptic transmission 4) Novel small molecules discovered through 
structure-based drug design that specifically inhibit the PDZ domain-mediated interaction between GluA2 and 
PICK1 blocked amyloid beta effects on synaptic structure and function. 

Conclusion 

Inhibiting PDZ-mediated PICK1-GluA2 interaction may confer protection against amyloid beta mediated synaptic 
failure, and this pathway constitutes a potential target for development of novel treatments for Alzheimer’s 
disease 
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Aims 

Alzheimer’s disease (AD) is a devastating neurodegenerative disorder clinically characterized by gradual and 
progressive memory and cognitive decline. AD is currently conceptualized as a disease of synaptic failure, and 
novel clinical and animal model studies indicates that synaptic impairments are the most robust pathological 
feature that better correlates with dementia, implicating it as important to the disease process. However, the 
underlying molecular mechanisms that impair the synaptic function and cause synaptic loss in AD is poorly 
understood, especially at early stage of the disease. Hence, studies designed to elucidate the mechanisms by 
which the synaptic function is affected early in AD will provide greater insight into the onset of cognitive deficits in 
AD patients, and it will allow identifying novel treatment targets 

Method 

Here, we study in a preclinical AD model, the 3xTg-AD, how the synapses are compromised early in the disease 
using imaging, biochemical and molecular assays. 

Results 

Our study reveals that 3xTg-AD display significant reduction in the spine densities and important structural 
change at 6-7 month of age. These alterations are associated with Long-Term Potentiation (LTP) deficits and 
alterations in synaptic receptor trafficking. These important synaptic alterations are associated with elevated level 
of Ab and tau pathology in the synapses. Finally, the levels of actin-related proteins are diminished in 3xTg-AD 
mice, which are crucial to maintain the shape and function of the synapse 

Conclusion 

Overall, our study indicates that synaptic alterations occur early in the pathobiology of AD and elucidating these 
mechanisms might offer novel therapeutic targets for AD patients. 
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Aims 

Synaptic degeneration occurs early in Alzheimer disease (AD) pathogenesis and strongly correlates with 
cognitive decline. We thus aim to perform an unbiased proteomic study of a synapse rich region of the 
hippocampus, i.e., the outer molecular layer (OML) of dentate gyrus, in order to identify proteins underlying 
synaptic dysfunction in AD. This region is selected due to its important role in memory and cognition, and early 
involvement in disease progression. 

Method 

We are using laser capture microdissection (LCM) to dissect the OML from subjects with mild cognitive 
impairment, AD and controls (n=8 per group). Quantitative tandem mass tag mass spectrometry is performed on 
the microdissected OML and proteins with altered expression levels are subjected to pathway analysis. Prior to 
the studies on post-mortem human brains, we first examined how many proteins that could be identified in the rat 
OML. 

Results 

45 µg of proteins microdissected from rat OML resulted in an identification of approximately 2400 proteins by 
label-free mass spectrometry. The mass spectrometry data showed that proteins playing a role in synaptic 
signaling are highly abundant in the OML, which was a valuable verification of using this region. 

Conclusion 

The optimization in rat brain showed that the combination of LCM with mass spectrometry is readily 
implementable and we predict a high number of proteins to be identified also in human brain samples. To our 
knowledge, this is the first study aiming to pinpoint proteins underlying synaptic dysfunction in AD by specifically 
focusing on a vulnerable region of the hippocampus with synapse rich content. 
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Aims 

MicroRNAs have emerged as key factors in development, neurogenesis and synaptic functions in the central 
nervous system. In the present study, we investigated a pathophysiological significance of microRNA-188-5p 
(miR-188-5p) in Alzheimer’s disease (AD).  

  

Method 

RT-qPCR, immunohistochemistry, dendritic spine density, luceferaseactvitity assay, T-maze test, fear 
conditioning test and patch clamp test were exlpoited. 

Results 

We found that oligomeric Aβ1-42 treatment diminished miR-188-5p expression in primary hippocampal neuron 
cultures and that miR-188-5p rescued the Aβ1-42-mediated synapse elimination and synaptic dysfunctions. 
Moreover, the impairments in cognitive function and synaptic transmission observed in 7-month-old five familial 
AD (5XFAD) transgenic mice, were ameliorated via viral-mediated expression of miR-188-5p. miR-188-5p 
expression was down-regulated in the brain tissues from AD patients and 5XFAD mice. The addition of miR-188-
5p rescued the reduction in dendritic spine density in the primary hippocampal neurons treated with oligomeric 
Aβ1-42 and cultured from 5XFAD mice. The reduction in the frequency of mEPSCs was also restored by addition 
of miR-188-5p. The impairments in basal fEPSPs and cognition observed in 7-month-old 5XFAD mice were 
ameliorated via the viral-mediated expression of miR-188-5p in the hippocampus. Furthermore, we found that 
miR-188 expression is CREB-dependent. 

Conclusion 

Our results suggest that dysregulation of miR-188-5p expression contributes to the pathogenesis of AD by 
inducing synaptic dysfunction and cognitive deficits associated with Aβ-mediated pathophysiology in the disease. 
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Aims 

Alzheimer's disease (AD) is associated to dysregulation of the Hypothalamus- Pituitary- Adrenal (HPA) axis in 
human patients and in mouse models. HPA dysregulation in AD produces an increase in glucocorticoids, which 
bind to the glucocorticoid receptors (GRs). We recently showed that inhibiting these receptors in an AD 
transgenic mouse model prevented early episodic memory and synaptic plasticity deficits (Lanté et al, 
Neuropsychopharmacology 2015). Also, both corticosterone and amyloid-beta oligomers (oAb) modulate 
hippocampal synaptic plasticity, but the functional relationship between oAb and GRs at synapses is still mostly 
unknown.  

Method 

To explore this functional relationship, we studied how oAb modulates post synaptic density (PSD) protein 
content of hippocampal neurons, including GR levels, in absence of GR activity. We also asked how oAb modified 
long term potentiation (LTP) in adult mouse hippocampal sections in absence of GR activity. 

Results 

We showed that when synthetic oAb (100nM) was exogenously added to cultured hippocampal neurons there 
was an increase in GR levels within the PSD. This GR increase was prevented when a selective GR antagonist 
(CORCEPT Therapeutics) was added, suggesting an intricate relationship between oAb and GR signaling at 
synapses. Also, this GR antagonist prevented the acute effects normally induced by oAb on PSD content. 
Furthermore, we showed that blocking GR signaling, pharmacologically and genetically, prevented the LTP deficit 
caused by oAb. These results indicate that GR activity is necessary for oAb to perturb LTP. 

Conclusion 

Together, these data identify an important role of GRs in acute Ab-induced synapto-toxicity. 
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Aims 

In this study, we took advantage of a novel knock-in mouse model in which endogenous APP is replaced by 
human APP (NLGF). APPNLGF mice develop robust Aβ amyloidosis without APP overexpression, excluding 
potential artifacts caused by unphysiologically high levels of APP found in previous APP transgenic mice. 
Noticeably, these mice show an increasing Aß42-40 ratio starting at 3 months. Since prefrontal cortex (PFC) and 
hippocampus (HC) dysfunction are thought to be early indicators of neurodegenerative diseases, we combined 
electrophysiological, behavioral and fMRI readouts for a functional characterization of AD progression. 

 

Method 

APP-NLGF knock-in mice (N=15) and APP-NL controls (N=15) were tested at 3 and 6 months of age. Since AD is 
predominantly a synaptopathy, we included measures of synaptic plasticity [long-term potentiation (LTP) and 
long-term depression (LTD)]. Resting-state functional MRI allowed to study in vivo how functional connectivity 
(FC) was associated to the disease progression. Finally, reversal and extinction learning paradigms were used to 
assess executive functioning. 

Results 

Early plaque deposition at 3 months coincided with deficits of functional connectivity in the prefrontal network and 
mild defects in cue-related fear-conditioning and extinction. These impairments were more pronounced with 
advanced pathology at 6 months, and hippocampal as well as prefrontal LTP were found to be severely impaired 
at this stage of pathology. Hippocampal LTD, in contrast, was intact.  

 

Conclusion 

The increased Aß42-40 ratio in APPNLGF mice at 6 months is likely to drive synaptotoxicity which in turn causes 
increased deficits in specific behavioral domains. 
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Aims 

Multiple lines of evidence implicate the amyloid precursor protein (APP) and its metabolite, beta-amyloid (Abeta) 
in Alzheimer’s disease. The normal and pathogenic roles of these proteins remain poorly understood, although 
evidence points to important roles at synapses. We set out to investigate how APP and Abeta influence synaptic 
proteins and structure. 

Method 

Cultured neurons and brain tissue from APPswe/PS1delta9 AD transgenic (Tg), WT and APP knockout (ko) mice, 
are analyzed with immunofluorescence confocal microscopy, western blot and qPCR. APP was silenced using a 
lentiviral vector carrying a shRNA against APP. Addition of exogenous Abeta1-42 was also used. 

Results 

In addition to changes in dendritic arbors, APP ko neurons have altered levels of selected synaptic proteins 
compared to WT neurons, which interestingly is almost the opposite to those found in APP Tg neurons and brain. 
RNAi knockdown of APP in more mature neurons altered similar synaptic proteins supporting a role for APP also 
in mature synapses. A qPCR based screen of differentially regulated genes in the brains of APP knockout mice 
supports Western blot results showing amongst others, up-regulation of glutamate receptor subunits in APP ko 
tissue. Further, the secreted protein reelin, important for learning and memory, is altered both in APP ko and APP 
Tg neurons.  

Conclusion 

These changes in synaptic proteins with manipulations of APP and Abeta support that APP and Abeta have roles 
at synapses. Defining these roles will be important for understanding Alzheimer’s disease and may provide 
avenues for therapies. 
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Aims 

Synaptic disruption is an early pathological event common to several neurodegenerative diseases including 
Alzheimer’s disease (AD) and many synaptic proteins have been shown to be altered during neurodegeneration. 
Some of these synaptic proteins have the potential to be classified as specific AD CSF biomarkers including 
neurogranin (NRGN), synaptosomal associated protein-25 (SNAP-25) and synaptotagmin 1 (SYT1). Much 
research has been done on rodent models to study the expression of these synaptic proteins during development. 
However, little is known about these proteins during differentiation of human induced pluripotent stem cells 
(hiPSCs) to cortical neurons. 

Method 

hiPSCs were differentiated towards cortical neurons following a protocol by Shi et al., 2012. Intracellular 
expression of NRGN, SYT1 and SNAP-25 was assessed by Western blot (WB), quantitative PCR and 
immunocytochemistry. Cell media were collected throughout the differentiation and secreted synaptic proteins 
were measured using immunoprecipitation followed by mass spectrometry or WB. 

Results 

Preliminary results indicate that expression of the NRGN and SNAP-25 starts around day 18 of differentiation 
towards cortical neurons and are expressed stably thereafter. SYT1 is expressed in hiPSCs and also expressed 
stably throughout the differentiation. Furthermore, secretion of SNAP-25 and SYT1 could be detected in the cell 
media. 

Conclusion 

Here we show for the first time, the cellular expression and secretion of NRGN, SNAP-25 and SYT1 during the 
differentiation of hiPSCs towards cortical neurons. This model thus provides a platform to investigate the role of 
these synaptic proteins during differentiation and to unravel the mechanisms that cause their increased secretion 
in AD pathology. 
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Aims 

Glucocorticoids hormones regulate stress response and are implicated in numerous diseases. The aim of our 
research is to assess the role of glucocorticoids in the pathogenesis of Alzheimer’s Disease (AD) and, in 
particular, to evaluate how the administration of agonists and antagonist of glucocorticoid receptors (GR) alter 
synaptic plasticity, causing a remodeling of dendritic spines in an AD mouse model (3xTg).  

Method 

We administered either dexamethasone, an agonist of GR, or mifepristone, an antagonist of GR, to 6 month old 
3xTg male mice. After perfusion with paraformaldehyde, brains were processed for Golgi Cox staining to highlight 
dendritic spines in a subset of neurons. We acquired images, reconstructed dendrites and, finally, calculated the 
dendritic spine density using the Imaris software (Bitplane).  

Results 

We found that dexamethasone causes a 23% reduction of spine density in CA1 region of hippocampus, whereas 
mifepristone resulted in a 14% significant increase, together with a modification of spine morphology. 

Conclusion 

Dexamethasone-dependent reduction of spines is bigger than the one found in literature for treated wild type 
mice, suggesting a synergy between the molecular pathways leading to AD and the molecular action of 
glucocorticoids. Considering mifepristone treatment results, the blocking of GR could represent a possible 
therapeutic approach to slow down the progression of AD. In further studies, we will perform the experiments with 
dexamethasone and mifepristone to 10-11 months old 3xTg male mice to evaluate their effects on brains also in 
the late phase of pathology and we will investigate the molecular mechanism underlying the dendritic spine 
density changes.  
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Aims 

The beta-secretase BACE1 is the rate limiting enzyme in amyloid beta generation and a major drug target in 
Alzheimer’s disease. However, therapeutic BACE1 inhibition may cause unwanted side effects due the loss of 
cleavage of additional BACE1 substrates besides APP. Different proteomic studies have identified numerous 
membrane proteins as potential BACE1 substrate candidates, but most of them have not yet been validated nor 
functionally characterized. Two of these substrate candidate are Seizure protein 6 (SEZ6) and its homolog 
SEZ6L. Here we validate both proteins as BACE1 substrates in vitro and in vivo and start the functional 
characterization. 

Method 

Biochemical and proteomic analysis of primary neurons, brain tissue and mouse CSF. 

Results 

We demonstrate that SEZ6 and SEZ6L are exclusive BACE1 substrates in primary neurons and in brains of 
BACE1-deficient mice. Additionally, we demonstrate that the BACE1-generated soluble ectodomains of both 
proteins (sSEZ6 and sSEZ6L) are strongly reduced in the CSF of BACE-deficient mice. Using immuno 
histochemistry both proteins were found to be widely expressed in the brain. For the functional investigation we 
used cell surface proteomics and found that SEZ6 controls the levels of certain ion channels at the neuronal 
surface.  

Conclusion 

SEZ6 and SEZ6L are physiological BACE1 substrates in vitro and in vivo. sSEZ6 and sSEZ6L levels in CSF 
appear as suitable markers to monitor BACE1 inhibition in mice. Finally, our results suggest that SEZ6 controls 
synaptic transmission and that its loss of cleavage may contribute to the phenotypes observed in BACE1-deficient 
mice. 
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PHYSIOLOGICAL ROLE OF AMYLOID-BETA IN THE CGMP-INDUCED LONG-TERM POTENTIATION AND 
MEMORY 
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Aims 

Cyclic guanosine monophosphate (cGMP) regulates long-term potentiation (LTP) and ameliorates memory in 
healthy and diseased brains. Increasing evidence also shows that, under physiological conditions, low 
concentrations of amyloid-beta (Aβ) are necessary for LTP expression and memory. Therefore, we tested the 
hypothesis of a functional correlation between cGMP, Aβ and LTP in the attempt to reveal novel molecular 
mechanisms involved in memory formation. 

Method 

Using neuronal cell cultures, we evaluated whether cGMP might influence Amyloid Precursor Protein (APP) 
expression, Aβ levels and beta/gamma secretase activities. Then, we analyzed whether the cGMP-induced 
enhancement of LTP and memory was affected by the absence of Aβ peptides. 

Results 

The increment of cGMP levels induced Aβ production through a change of APP and BACE1 approximation. 
Moreover, electrophysiological evaluations and behavioral studies showed that blocking Aβ function - by 
antimurine Aβ antibodies or APP knock-out mice - prevents the cGMP-dependent enhancement of LTP and 
memory. 

Conclusion 

The present data demonstrate that endogenous cGMP stimulates the release of Aβ which, in turn, is required to 
boost hippocampal LTP and memory. Collectively, our results shed a new light on the cellular mechanisms of 
memory formation and add further evidence for a physiological role of Aβ. 
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STRYCHNINE-SENSITIVE GLYCINE RECEPTORS IN RAT HIPPOCAMPAL PYRAMIDAL NEURONS AS A 
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Aims 

Amyloid-beta peptide (Abeta) is considered to be as a key protein in the pathogenesis of Alzheimer’s disease 
because of its neurotoxicity, resulting in impaired synaptic function and memory. On the other hand, it was 
demonstrated that low (picomolar) concentrations of Abeta enhanced synaptic plasticity and memory. Abeta may 
act through different targets including acetylcholine and glutamate NMDA receptors. We demonstrated for the first 
time that strychnine-sensitive glycine receptors can also be the target of Abeta. 

Method 

We investigated the effects of Abeta (1-42 and 25-35, 1 pM-100 nM) on the function of different receptors (NMDA, 
GABA and glycine) in isolated hippocampal pyramidal neurons using whole-cell patch-clamp technique. 

Results 

We have found that only glycine-mediated membrane currents were definitely modulated by short (600 ms) 
glycine co-application with Abeta. Modulation included reversible dose-dependent enhancement of 
desensitization of glycine current and suppression of its peak amplitude. When Abeta (100 pM) was added to the 
bath solution, it caused, in addition to acceleration of desensitization, a more pronounced reduction of peak 
current amplitude. This effect developed slowly and was more prominent at saturating agonist concentrations. 

Conclusion 

These results suggest that Abeta interacts with glycine receptors through different mechanisms: by enhancing 
receptor desensitization and by slowly developing suppression of the current amplitude. The observed changes in 
the activity of glycine receptors can lead to suppression of the tonic inhibition of hippocampal neurons mediated 
by extrasynaptic glycine receptors. The disinhibition can benefit different forms of synaptic plasticity, underlying 
learning and memory. 

. Supported by the RScF (Grant 16-15-00235). 
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Aims 

Calcineurin (CN) and its transcription factor substrate, NFAT, are associated with cognitive decline in Alzheimer’s 
disease (AD).  Several recent studies have reported that the NFAT4 isoform is specifically associated with 
activated astrocytes, but the role(s) of this isoform in AD remains unclear. 

Method 

Levels of proteolyzed (active) CN and NFAT4 were assessed in hippocampus of mid-aged (10-12 month-old) wild 
type mice and mice harboring five familial APP/PS1 mutations (i.e. 5xFAD mice) using custom antibodies, 
combined with Western blot and confocal microscopy. Two month old mice then received intrahippocampal 
injections of AAV vectors expressing the NFAT inhibitor VIVIT or EGFP alone under the control of a GFAP 
promoter (Gfa2) to specifically target astrocytes. Hippocampal-dependent cognition was assessed 6-8 months 
later on six-arm water maze task. At endpoint (between 10-12 months) multielectrode arrays were used to 
monitor glutamate signaling dynamics in intact mice and electrophysiology was used to assess hippocampal 
synaptic signaling parameters in brain slices.  

Results 

Levels of proteolyzed CN were increased in direct proportion to astrocyte activation in 5xFAD mice. Elevated 
NFAT4 levels in astrocyte nuclei of 5xFAD mice was ameliorated by treatment with AAV-Gfa2-VIVIT. Inhibition of 
astrocytic NFAT activity improved water maze performance, increased synaptic strength, and ameliorated 
dendritic deterioration in 5xFAD mice. Signs of hyperexcitability in 5xFAD mice, including levels of spontaneous 
synaptic activity in brain slices and spontaneous glutamate transients in intact mice were also significantly 
reduced by AAV-Gfa2-VIVIT. 

Conclusion 

Aberrant astrocytic CN/NFAT signaling causes neuronal hyperexcitability and possibly excitotoxicity associated 
with amyloid pathology. 
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ZCCHC17 IMPAIRMENT CONTRIBUTES TO SYNAPTIC DYSFUNCTION IN ALZHEIMER’S DISEASE 
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Aims 

Our laboratory is using bioinformatic tools to investigate potential master regulators of gene expression in cortical 
neurons that are disrupted in Alzheimer’s disease (AD). This analysis has resulted in the identification of a protein 
(called ZCCHC17) which is ranked highly in our analysis in two important ways: 1) As a potential master regulator 
of gene expression generally, and 2) As a potential master regulator of synaptic genes specifically. Our analysis 
predicts that ZCCHC17 has impaired activity in AD, and that this impairment may partially explain dysregulation of 
synaptic gene expression in AD. Our goal is to experimentally test these predictions. 

Method 

We have examined ZCCHC17 protein levels in human AD brain tissue and investigated its physiologic role in 
rodent cortical cultures after siRNA knock-down. 

Results 

We have determined that ZCCHC17 protein (I) Is localized to neuronal nucleoli in the CNS, (II) Is decreased in 
Alzheimer’s disease brain tissue, (III) Directly or Indirectly regulates gene expression of 60% of its predicted 
synaptic targets in rodent cortical cultures, and (IV) ZCCHC17 knock-down causes aberrations in both the 
potassium current and in calcium-mediated activity. Current work in our laboratory is focused on 1) Investigating 
the normal physiologic role of ZCCHC17 and 2) Determining what leads to ZCCHC17 impairment in AD.  Our 
preliminary data has linked possible drivers of AD pathology to ZCCHC17 dysfunction. 

Conclusion 

Taken together, these data indicate that ZCCHC17 supports normal synaptic physiology, and further supports the 
hypothesis that ZCCHC17 impairment contributes to synaptic dysfunction in AD. 
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Aims 

Synaptic failure is thought to be the initial step on the way to neurodegeneration in Alzheimer's disease. However, 
the analysis of this phenomenon is often limited to indirect measurements of synaptic functionality. The aim of the 
present study was to establish a standardized method for the molecular and cellular analysis of the effects of 
amyloid beta 1-42 on synaptic function, and to explore the pharmacological reversion of amyloid beta 1-42 
toxicity.  

Method 

Amyloid beta 1-42 oligomers/ aggregates were prepared from synthetic peptides and characterized using 
Thioflavin T fluorescence quantification, Western blotting, and electron microscopy. Primary hippocampal neurons 
cultured on astrocytic microislands ('autapses') were treated with amyloid beta 1-42 oligomers/ aggregates and 
analyzed by whole-cell patch-clamp electrophysiology. To assess possible protective effects of anle138b on 
synaptic transmission, neurons were pretreated with anle138b, then exposed to amyloid beta 1-42 oligomers/ 
aggregates, and subsequently analyzed electrophysiologically. 

Results 

The preparation of amyloid beta 1-42 oligomers/ aggregates was reproducible and induced neuronal death. 
Surviving neurons displayed impaired synaptic transmission, most likely due to a loss of entire synapses. 
Pharmacological neuroprotection with anle138b posed problems due to the lipophilic character of the compound.  

Conclusion 

The autaptic hippocampal culture system is well suited as a standardized model to assess the toxicity of amyloid 
beta 1-42 oligomers/aggregates and might be useful to study mechanisms of drug action. 
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Aims 

We have shown the involvement of dopaminergic mediation in cortical-hippocampal electroencephalogram (EEG) 
interplay on an amyloid-infused rat model of Alzheimer’s disease [J Alzheimer’s Dis. 2015; 45(1): 217-233], but 
what about inherited types of the disease? 

Method 

Adult mice, transgenic 5ХFAD (TG6799) which are characterized by amyloid-beta accumulation in the brain, and 
non-transgenic (n=5, in each group), were chronically implanted with electrodes in the hippocampus, prefrontal 
cortex, ventral tegmental area and substantia nigra. The former two brain areas are well known to receive 
dopamine produced by neurons in the latter ones. To compare a sensitivity of the receptors in these areas on 
mice from different groups we analyzed EEG interrelations between them after peripheral injection of a dopamine 
agonist, apomorphine, at a low dose (0.1 mg/kg). 

Results 

In EEG frequency spectra, we revealed significant differences in the delta-theta and beta ranges (3-6 Hz and 10-
25 Hz, respectively) between 5ХFAD- and non-transgenic mice in both baseline EEG and apomorphine-produced 
effects, predominantly in the ventral tegmental area. 

Conclusion 

There are peculiarities in different brain areas and their dopaminergic mediation in the transgenic and non-
transgenic mice. 
 
This work was supported by a grant of RFBR #16 04 00942 "A study of the brain dopaminergic system 
involvement in mechanisms of Alzheimer’s disease on models of its sporadic and inherited types". 
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Aims 

The neuregulin (NRG) family of epidermal growth factor-related proteins is composed of a wide variety of soluble 
and membrane-bound proteins that exert their effects via the tyrosine kinase receptors ErbB2-ErbB4. In the 
nervous system, the functions of NRG1 are essential for peripheral myelination, the establishment and 
maintenance of neuromuscular and sensorimotor systems and the plasticity of cortical neuronal circuits.  

Method 

We infused NRG1 into the lateral ventricle of 13 month-old Tg2576 mice, an animal model of AD. We examined 
the spatial learning and memory capabilities, Golgi-Cox staining and dendritic spine density in Tg 2576 mice. 
Moreover, we confirmed dendritic spine density, neurite outgrowth and neural differentiation in the rat primary 
hippocampal neurons or in fetal neural stem cells exposed to oligomeric Aβ1-42.  

Results 

In the present study, we report that an intracerebroventricular infusion of NRG1 attenuated cognitive impairments 
in 13-month-old Tg2576 mice, an animal model of Alzheimer’s disease (AD). In addition, according to Golgi-Cox 
staining, NRG1 rescued the reduction in the number of dendritic spines detected in the brains of Tg2576 mice 
compared with vehicle (PBS)-infused mice. This result was also corroborated in vitro as NRG1 attenuated the 
oligomeric amyloid beta peptide1-42 (Aβ1-42)-induced decrease in dendritic spine density in rat primary 
hippocampal neuron cultures. NRG1 also alleviated the decrease in neural differentiation induced by oligomeric 
Aβ1-42 in mouse fetal neural stem cells. 

Conclusion 

Collectively, these results suggest that NRG1 has a therapeutic potential for AD by alleviating the reductions in 
dendritic spine density and neurogenesis found in AD brains. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 703 

 

  

  

A01.d. Disease Mechanisms, Pathophysiology: Synaptic plastcity & synapse pathology 

 
ADPD7-0414 
AUTOMATED DETECTION METHODS FOR MEASURING SYNAPSE NUMBER AND SPINE MORPHOLOGY 
USING PRIMARY NEURONAL CULTURES 
K. Young

1
 

1
Evotec, Neurobiology, Hamburg, Germany  

 
Aims 

To develop fluorescence-based automated imaging methodologies suitable for the detection and analysis of 
synapse number and spine morphology. 

Method 

Rat primary hippocampal neurons were cultured for 21 DiV and imaged on a PerkinElmer Opera high-content 
imaging platform. Gene delivery to neurons was conducted with Adeno-associated viruses (AAV) or 
lipofectamine-mediated plasmid transfection. Experiments were performed in 96-well or 384-well formats. Data 
was analysed using in-house developed Acapella scripts and compared to manual counting techniques (Imaris, 
Bitplane). 

Results 

Initial experiments used antibodies against synaptophysin and PSD95 as pre- and post- synaptic markers, 
respectively. Automated detection and analysis demonstrated a decrease in synapse number after 
pharmacological enhancement of synaptic transmission. This effect could be blocked by inhibition of synaptic 
transmission. Next, we used AAV-mediated gene knock-down to determine whether this approach could model 
disease-relevant changes in gene expression. To do this, different “synaptopathy”-related targets were knocked 
down in primary hippocampal neurons. Automated counting of pre- and post-synaptic pairs identified either up- or 
down-regulation of synapse density depending on the gene being targeted. 

The structure of the post-synaptic spine is critical for synaptic transmission. We therefore also developed an 
automated Z-plane analysis protocol for measuring eGFP-labelled primary neurons in multiwell plate format. Data 
obtained on spine length, volume and density compared favorably to manual analysis methods.Conclusion 

Monitoring synaptic integrity in cultured neurons could serve as an experimental system for measuring synaptic 
dysfunction associated with CNS disorders. Techniques developed at Evotec provide a robust method for the 
automated collection and analysis of both synapse number and spine morphology. 
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Aims 

Amyloid beta (Aβ) is one of key neuropathological hallmarks of Alzheimer’s disease (AD). Synaptic plasticity 
damage is closely associated with the cognitive impairment in AD. Postsynaptic density protein (PSD) 93 played 
an important role in synaptic fuction. This study aimed to investigate PSD-93 could inhibit Ab-induced synaptic 
damage by reducing Aβ levels in the brain.  

Method 

Six-monthes old APP/PS1double-transgenic mice were used in this study.And male age-matched wild-type (WT) 
littermates were used as controls. All groups received: Fear conditioning test and Morris water maze to evaluate 
spatial learning and memory. In addition, synaptic density in the hippocampus was evaluated, western blot and 
immunostaining was used to analyze hippocampal expression of PSD93, PSD95, APP, IDE, NEP, LRP1, 
synaptophysin, somatostatin receptor 4 (SSTR4). The amount of Aβ1-40 and Aβ1-42 were quantified using ELISA. 

Results 

After overexpression of PSD-93 by lentivirus, the cognitive function, amyloid burden were 
investigated. Overexpression of PSD-93 ameliorated spatial memory, as shown in Morris water maze test and 
fear condition test in APP/PS1 mice. Meanwhile, the expression of SSTR4was increased, while the amyloid 
plaque load and Aβ levels were decreased in the brains of APP/PS1 mice. PSD-93 had an influence on the level 
of membrane fraction SSTR4 through combined with each other. Furthermore, it was found that PSD-93 
knockdown or overexpression could affect the ubiquitination of SSTR4 in neurons. 

Conclusion 

In conclusion, our results indicated that PSD-93 plays an important role in cognitive function in APP/PS1 mice 
and overexpression of PSD-93 might be a potential therapy for AD. 
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Aims 

Alzheimer’s disease (AD)-linked protein, presenilin 1 (PS1), is present at the synapse, and interacts with synaptic 
vesicle release machinery. The study investigates PS1 role at the synapse, and deciphers how PS1 and 
synaptotagmin 1 (Syt1) modulate each other functions via direct interaction. 

Method 

PS1-based cell-permeable peptide was designed to selectively inhibit PS1-Syt1 interaction in primary neurons. 
PS1 conformation and amyloid beta (Abeta) production were assayed by fluorescence lifetime imaging 
microscopy (FLIM) and ELISA, respectively. SynaptopHluorin and glutamate release assays monitored changes 
in the synaptic vesicle exocytosis. Immunostaining and FLIM assay of human brain tissue were performed to 
determine changes in Syt1 level and PS1-Syt1 interaction in AD. Overexpression of Syt1 in vivo in mouse 
hippocampi was used to establish significance of the interaction for safeguarding of the PS1/gamma-secretase 
conformation. 

Results 

Targeted inhibition of the PS1-Syt1 binding in neurons triggers “pathogenic” conformational shift of PS1, and 
consequent increase in the Abeta42/40 ratio. Moreover, it compromises synaptic vesicle exocytosis and 
neurotransmitter release. We found that both Syt1 level and interaction with PS1 are diminished in sporadic AD. 
Contrastingly, overexpression of Syt1 in mouse hippocampi potentiates PS1-Syt1 binding and promotes 
“protective” PS1 conformation. 

Conclusion 

The study reports novel functions of PS1 and Syt1 at the synapse. It provides evidence that PS1-Syt1 binding 
regulates synaptic vesicle exocytosis and fosters protective conformation of the PS1/gamma-secretase. The 
demonstrated reduction in both Syt1 level and PS1-Syt1 interactions in sporadic AD might underlie the 
occurrence of “pathogenic” PS1 conformation and impaired exocytosis in the disease. 
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Aims 

The nuclear proteins aggregates, also known as nuclear spheres, notably consisting of FE65, TIP60, and BLM 
proteins are believed to play a crucial role in Alzheimer’s disease (AD) pathogenesis. The principle objective of 
this study was to identify nuclear spheres in the human brain and investigate the role of APP phosphorylation at 
Thr668 (T668) on nuclear sphere generation. 

Method 

The nuclear spheres were detected in human brain by immunohistochemistry. Cell culture models, molecular and 
biochemical methods were employed to validate hypotheses. 

Results 

The comparison of human frontal cortex brain samples from AD patients to age-matched controls revealed a 
dramatically and highly significant enrichment of nuclear spheres in the AD brain.  

Co-staining demonstrated that only neurons are distinctly affected by nuclear spheres. 

The cell culture models revealed that pT668 is mainly mediated by JNK3, disrupts nuclear spheres generation 
and is significantly enhanced with better membrane tethering of APP cleavage fragments, C99 and AICD57.  

The pT668 mitigates BACE1 and γ-secretase mediated APP cleavage. 

The pT668 was found to be significantly reduced in high plaque-load areas of the human brain and is linearly 
dependent on the level of APP expression. 

The potential protein composition of nuclear spheres, found via density grade centrifugation, is in the validation 
process. 

Conclusion 

Altogether, we demonstrate existence of nuclear spheres in the human brain and crucial impact of pT668 on the 
generation of these structures. Future studies are indicated to understand the pathophysiological relevance of 
nuclear spheres in more detail. Pharmacological manipulation of nuclear spheres generation may be a promising 
approach for AD treatment. 
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Aims 

Shortage of nerve growth factor (NGF) in the basal forebrain in Alzheimer’s disease causes degeneration of 
cholinergic neurons with resulting short term memory problems. NGF is a potential treatment for Alzheimer’s 
disease, but peripheral nociceptive signaling prevents therapeutic doses of NGF. Altered signaling of NGF is 
found in the Hereditary Sensory and Autonomic Neuropathy type V (HSAN5) via the mutant NGF-R100W, with 
conserved neurotrophic properties and less pain perception. A variant of the HSAN5 mutant, NGF-R100E, was 
examined along with NGF mutants NGF-W99A and NGF-K95A/Q96A, to determine TrkA signaling and neurite 
outgrowth abilities. 

Method 

Recombinant cells were used to study direct phosphorylation of the TrkA receptor. PC12 cells and primary human 
fetal dorsal root ganglion (DRG) neurons were used to study cell survival, differentiation and neurite outgrowth. 
Cell nuclei and neurites were visualized using Hoechst 33342 nucleic stain and anti-β-tubulin III antibody. 

Results 

NGF-R100E mutant maintained all neuronal effects compared to NGF, despite its reduced pain signaling in vivo. 
NGF loop 4 is known to be of importance for neurite outgrowth abilities. Alterations in loop 4 were studied using 
the double mutant NGF-K95A/Q96A, which displayed an increased signaling via the TrkA receptor but had no 
effect on downstream ERK1/2 phosphorylation, cell survival or neurite outgrowth. Mutation at the NGF lipid 
binding site, NGF-W99A caused decrease cell survival and neurite outgrowth in human fetal DRG neurons. 

Conclusion 

Differentiated activation of the TrkA signaling cascade and the neurite outgrowth capacity by NGF mutants, 
suggest opportunities for a selective NGF/TrkA stimulatory modulator as an Alzheimer treatment. 
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Aims 

Recent discoveries revealed neuroprotective potential of anti-epileptic drugs such as levetiracetam in rodent 
models of Alzheimer’s disease (AD), illustrating that hyperexcitability and associated excitotoxicity drives neuronal 
demise especially early on in AD. 

Method 

Phenotypic screening in a cell-based AD model revealed a novel neuroprotective compound, which impacts the 
spatial distribution in the cell of small GTPase Rap1, a key modulator of ion channels and neurotransmitter 
receptors. Using electrophysiological and biochemical tools we studied the spatial impact of Rap1-ERK signalling 
on neuronal activity in relation to AD. 

Results 

Our data revealed that different subcellular pools of Rap1 at endomembranes and the plasma membrane (PM) 
determine Rap1 function.  Pharmacological intervention on hAPP mouse brain slices, aimed at decreasing the 
relative abundance of Rap1 at the PM, resulted in higher K

+
-channel conductance, as evidenced by enhanced 

action potential afterhyperpolarisations. Concomitant increases of Rap1-ERK signalling from endomembranes 
increased AMPA-receptor internalisation and degradation during chemical LTD and reduced VGCC-dependent 
Ca

2+
 influx following membrane depolarisation. Importantly, these effects were found to: increase survival of 

amyloid-beta oligomer challenged neurons, reduce neuronal hyperactivity and restore cognitive performance in 
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hAPP mice. 

 

Conclusion 

We conclude that Rap1 modulates neuronal excitability in a spatial dependent manner. Conditions that increase 
Rap1 endomembrane distribution, at the expense of plasma membrane localised pools, mitigate neuronal 
excitability as well as neurodegeneration and might have therapeutic potential in AD. 
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Aims 

Phosphodiesterase (PDE) inhibitors exert neuroprotection in a variety of experimental neurodegenerative 
disorders, including Alzheimer's disease (AD). Further, in previous research we showed that intraperitoneal 
treatment with S14, a PDE7 inhibitor, reduced behavioral impairments and brain Aβ deposition in a mouse model 
of AD. In the present work, we investigated the potential neurogenic effects of S14 and the cellular effects of this 
drug after amyloid beta treatment. 

Method 

We used the APP/PS1 transgenic mice and the human dopaminergic neuroblastoma cell line SH-SY5Y with 
amyloid-beta administration. 

Results 

We show that S14, administered once daily to the APP/PS1 transgenic mice from day 1 to 35, rescued the 
cognitive decline compared to wild type mice. The hippocampal neurogenesis was also improved after S14 
administration. Restored levels of  cyclic AMP (cAMP) and phosphorylated cyclic AMP-response element binding 
protein (pCREB) were also found in the APP/PS1 mice after S14 administration. cAMP activity can be regulated 
by the peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1alpha), and this protein has 
been also found reduced in AD. PGC-1alpha levels were found lower in SH-SY5Ys cells treated with amyloid-
beta and these levels were restored upon S14 administration. PGC-1alpha also regulates the mitochondrial 
biogenesis. We also demonstrated the amyloid-beta-induced reduction in mitochondrial biogenesis was restored 
after S14 treatment as the total mitochondrial mass reached similar levels to the vehicle condition in cells. 

Conclusion 

Here we provide new insights for the PDE7 inhibitor S14 action mechanisms presenting this compound as 
potential therapeutic drug for AD. 
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Aims 

Alzheimer’s disease (AD) is characterized by the deposition of β-amyloid plaques, the products of amyloid 
precursor protein (APP) regulated proteolysis. Disturbances in mechanisms underlying cellular Ca

2+
 homeostasis 

have been proposed as an early event in AD development, but the exact role of APP in this process is obscure.  
The major store of intracellular Ca

2+
 is endoplasmic reticulum (ER). ER Ca

2+
 levels are maintained by two 

opposite forces – Ca
2+

 pumping by sarco-endoplasmic reticulum Ca
2+

-ATPase (SERCA) and various Ca
2+

 release 
mechanisms, including passive leakage by ER “leak channels” system. Depletion of ER Ca

2+ 
is sensed and 

counteracted by store-operated calcium entry (SOCE) machinery, composed of STIM1 ER-Ca
2+ 

sensor and Orai1 
plasma–membrane Ca

2+
 channel. The aim of this work was to understand how knockdown of APP expression 

affects mechanisms responsible for ER Ca
2+

 stability. 

Method 

We established a new method of quantitative co-localization analysis between STIM1 and Orai1 channel to 
estimate initial ER Ca

2+
 levels. The increase in the co-localization is indicative of STIM1 translocation towards 

Orai1 following Ca
2+

 depletion in the ER. We observed a robust and time-dependent increase in the co-
localization of both proteins after inhibition of SERCA with cyclopiazonic acid. We confirmed selectivity and 
specificity of the method, and compared its results with direct measurements of ER Ca

2+ 
concentration with the 

help of GEM-CEPIA1ER indicator. 

Results 

Depletion of APP altered both resting ER Ca
2+ 

concentration and STIM1/Orai1 co-localization following ER Ca
2+

 
store depletion. 

Conclusion 

Our data implicate APP in the regulation of ER Ca
2+ 

homeostasis. 
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Aims 

Although previous studies have suggested that nNOS-derived NO has neuroprotective effects on the 
development of Alzheimer's Disease, the underlying molecular mechanisms are not fully elucidated. Here, we 
investigated whether and how disruption of nNOS dimerization contributes to the development of AD. 

Method 

Two-month-old hemizygous 5xFAD mice and non-transgenic control, and 6-month-old hemizygous 5XFAD mice 
and non-transgenic control mice were used. We also used primary cortical neurons in the experiments. A 
histological investigation, CDK5/p35 localization, measurement of ROS, nNOS dimer/monomer detection, 
CDK5/p35 expression were performed. To elucidate the role of CDK5 on synapse regulation, roscovitine (CDK5 
inhibitor) was used, and Western blot for expression of synaptic protein, imaging analysis for neurite extension 
were employed. 

Results 

No differences in synaptic number or expression of synaptic markers were found in the cortex of 5XFAD mice at 6 
months of age compared with control littermates. nNOS dimerization was disrupted in the 5XFAD cortex, 
accompanied by an increase in ROS production. Furthermore, the levels of p25, a CDK5 activator, increased 
significantly and it colocalized with nNOS in the 5XFAD cortex. Roscovitine prevented the decrease of synaptic 
proteins such as PSD-95 and synapsin and neuronal cell death. 

Conclusion 

Taken together, our results demonstrate that nNOS dimers are disrupted in the 5xFAD cortex with CDK5 
activation, may be involved in the disruption of nNOS dimerization and the development of AD. Furthermore, 
CDK5 inhibition prevents the disruption of synapse. These data suggest that the regulation of CDK5-nNOS 
activity can be a therapeutic strategy for neurodegenerative disease such as AD. 
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Aims 

As the one of the hallmark of Alzheimer’s disease, amyloid β (Aβ) directly affects various molecules involved in 
intracellular signaling pathways. Compared with apoptosis, autophagy plays bidirectional role in cells; protective 
and/or destructive. Accordingly, in the present study we aimed to investigate the effect of intra-hippocampal 
injection of Aβ on autophagy and apoptosis related factors in a time dependent manner. 

Method 

We used adult male Albino Wistar rats (240-280 g body weight) for the investigation of Aβ neurotoxicity. Animals 
were injected by 10 nM Aβ, bilaterally in the hippocampus. In a time dependent manner 10 days after Aβ 
injection, the hippocampus were taken out and homogenized in lysis buffer containing protease inhibitor. Then, 
changes in protein levels of Atg7, Atg12, LC3II/LC3I ratio and P62 as autophagy related factors and well known 
apoptosis marker caspase-3 were measured by Western blot.  

Results 

Our data revealed that 5 days after Aβ injection, levels of Atg7, Atg12, LC3II/LC3I ratio and P62 significantly 
increased. While 10 days after Aβ injection, levels of autophagic related factors returned to control level, cleavage 
of apoptotic factor caspase-3 significantly increased. Cleavage of caspase-3 in hippocampus until 5 day 5 after 
Aβ injection did not show any significant changes in comparison with control rats. 

Conclusion 

Autophagy is known as a double-edged sword in cell fate. Based on our data, it seems that in response to Aβ, 
cells induced autophagy processes in order to elimination of damaged organelles.  At the end, disability of 
autophagy pathway to remove the impaired organelles leads to apoptosis promotion. 
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Aims 

Brain-derived neurotrophic factor (BDNF), the most abundant neurotrophin in the CNS, has been implicated in 
neuronal maintenance and survival as well as memory formation. Iron accumulation, observed in many 
neurodegenerative diseases, increases generation of reactive oxygen species causing impairment of 
mitochondrial function, leading to neuronal death. Our goals were to evaluate the levels of BNDF in the 
hippocampus in a model of cognitive dysfunction induced by iron overload; the capacity of reversion of these 
effects by the  iron chelator Deferiprone (DFP). 

Method 

Male rats received vehicle or iron carbonyl (30mg/kg) at postnatal days 12-14. At adulthood, they were treated 
with DFP (125mg/kg/day) or water for three weeks. In the 19

th
 day of treatment, long-term memory was assessed 

using the object recognition task (OR). After the treatments, animals were euthanized and their hippocampi were 
removed for BNDF measurements. 

Results 

In the OR test, iron induced a significant decreased recognition index in comparison to controls, while the 
Iron+DFP group showed a higher recognition index compared to Iron-Vehicle group. Also, the Iron-DFP showed 
no differences in relation to the control group. Hippocampal levels of BNDF were reduced in the Iron group 
compared to controls, while the iron+DFP group presented no significant differences when compared to the 
control one. 

Conclusion 

Chronic DFP was able to restore recognition memory in animals treated neonatally with iron, as well as, to 
reverse iron-induced BDNF decreasing, suggesting that iron chelation may be considered as a treatment for 
neurodegenerative disorders. 
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Aims 

Processing of the amyloid precursor protein (APP) culminates in the release of Fe65-bound APP intracellular 
domain (AICD). Interaction of Fe65 with the lysine acetyl transferase (KAT) Tip60 then enables the formation of 
AICD-Fe65-Tip60 (AFT) complexes that localize in nuclear spots at the loci of AICD-regulated target genes. We 
have characterized in more detail, the function of the different Fe65 domains as well as of the homologous 
proteins Fe65L1 and Fe65L2. Furthermore, we have analyzed the impact of Fe65 acetylation by Tip60. 

Method 

HEK293 cells were transfected with plasmids encoding tagged APP, Fe65 family members, Tip60 or mutants and 
chimeric proteins thereof. Intracellular localization was studied by confocal microscopy, protein-interaction and 
acetylation levels by pull-down and subsequent immunoblotting, and transcriptional activity by a novel 
transactivation reporter assay.  

Results 

We show that only those Fe65 constructs that are able to localize to nuclear spots, reveal transcriptional activity. 
Furthermore, although Tip60 KAT activity is required for AFT spot formation, there is evidence that Fe65 
acetylation is not needed. Fe65 is unique in mediating AICD-regulated transcription, as neither Fe65L1 nor 
Fe65L2 support transcription. 

Conclusion 

Fe65, a major AICD-interacting protein, is the sole family member supporting AICD-mediated transcription. 
Correlation of AFT spot formation capacity and transcriptional activity of different Fe65 constructs confirms our 
hypothesis that AFT spots represent transcription factories. Our studies highlight the unique and essential role of 
Fe65 in mediating the transcription of genes regulated by APP signaling. 
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Aims 

As the one of the hallmark of Alzheimer’s disease, amyloid β (Aβ) directly affects various molecules involved in 
intracellular signaling pathways. Mitochondria, the powerhouse of cells, are known as the one of the first targets 
of Aβ. Accordingly, in the present study we aimed to investigate the effect of intra-hippocampal injection of Aβ on 
mitochondrial dynamic in a time dependent manner. 

Method 

We used adult male Albino Wistar rats (240-280 g body weight) for the investigation of Aβ neurotoxicity. Animals 
were injected by 10 nM Aβ, bilaterally in the hippocampus. In a time dependent manner 10 days after Aβ 
injection, the hippocampus were taken out and homogenized in lysis buffer containing protease inhibitor. Then, 
changes in protein levels of mitochondrial dynamic factors Drp-1 and Mitofusin-2 were measured by Western blot. 

Results 

Our data revealed that 5 days after Aβ injection, level of Drp-1, mitochondrial fission factor, significantly increased 
5 days after Aβ injection and then returned to the control level 10 days after Aβ injection. Mitofusin-2 level, 
mitochondrial fusion marker, significantly decreased 5 and 10 days after Aβ injection. 

Conclusion 

Based on our data, Aβ shifted mitochondrial dynamic toward fusion rather than fission in order to extend 
mitochondrial lifespan due to union of unhealthy mitochondria with the healthier one. 
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Aims 

The bioactive sphingolipids are suggested to be involved in the regulation of cell survival and death. In this study 
cells viability and gene expression of enzymes regulated sphingolipids metabolism were evaluated in 
experimental model of Alzheimer’s Disease (AD). The effect of myriocin, a selective serine palmitoyltransferase 
inhibitor was analysed. 

Method 

The study was carried out using PC12 cells transfected with human gene for wild type Amyloid Precursor Protein 
(APPwt). Myriocin was added for 24h at the concentration range from1-20 µM. Animal AD model was induced by 
bilateral intraventricular injection of streptozotocin into C57Bl6/J mice brain. Myriocin was applied intraperitoneally 
for 14 days. PC-12 cells viability and gene expression in hippocampus were assessed using MTT assay and 
Real-time PCR. 

Results 

Our results indicated significant increase of cells viability after myriocin treatment in APPwt cells. Opposite effect 
was observed after exposing the cells to specific inhibitor of ceramide kinase NVP-231. In AD animal model we 
observed that myriocin decreased gene expression of CerS4 and CerS6. Myriocin significantly reduced S1Pr1 
gene expression in STZ-treated mice. Also S1Pr5 expression seemed to decrease. The expression of Sgpp1 was 
also reduced. 

Conclusion 

Enzymes regulated sphingolipids metabolism could be a promising target(s) in AD therapeutic strategy. 
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Aims 

Type 2 Diabetes (T2D) is the most important risk factor for developing Alzheimer’s disease (AD) after aging. Our 
aim is to investigate the potential impact T2D may have on the development of AD pathology and possible links 
between the diseases. 

Method 

We used a rat model of T2D with injections of Streptozotocin coupled with long-term cafeteria diet (STZ-CD). In 
order to test whether the T2D phenotype will promote a neural and behavioural AD phenotype, rats were 
challenged with intracerebral soluble oligomeric amyloid-beta (Abeta). Throughout the experiment (10 months) we 
monitored hyperglycemia and weight gain for the development of T2D and recognition memory as a functional 
readout of the T2D phenotype alone and in conjunction with Abeta infusion. Biochemical analyses of CA1 was 
used to determine the underlying mechanisms associated with T2D, Abeta and their combined effects. 

Results 

STZ-CD treated rats show characteristics of T2D: elevated blood glucose response, basal insulin and excessive 
weight gain. Modest deficits in spatial memory induced by T2D were exacerbated by Abeta infusion. Early 
downregulation of certain proteins in PI3K-Akt signalling and upregulation of proteins associated with apoptosis, 
inflammation, diabetes and amyloid pathology were sustained in STZ-CD treated rats infused with Abeta. 

Conclusion 

STZ-CD treatment induced a T2D phenotype with modest memory deficits and was exacerbated by Abeta 
oligomers. Analysis of proteins associated with pathological events common to T2D and amyloid-beta suggest 
this model may represent early dysfunction in AD mediated by toxic species of amyloid. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 719 

 

  

  

A01.e. Disease Mechanisms, Pathophysiology: Cellular signalling, kinases, phosphatases, calcium 

 
ADPD7-0862 
ALTERED PROTEIN O-GLCNACYLATION PROFILE IN 3XTG-AD MICE: NOVEL INSIGHTS ON AD 
MECHANISMS REVEALED BY PROTEOMICS 
F. Di Domenico

1
, A. Tramutola

1
, A. Arena

1
, T. Cassano

2
, D.A. Butterfield

3
, M. Perluigi

1
 

1
Sapienza University of Rome, Department of Biochemical Sciences, Rome, Italy 

2
University of Foggia, Dept. of Clinical and Experimental Medicine, Foggia, Italy 

3
University of Kentucky, Department of Chemistry, Lexington- KY, USA  

 
Aims 

Positron emission tomography studies have demonstrated the early impairment of cerebral glucose metabolism in 
AD patients. Reduced glucose utilization lead to altered protein O-GlcNAcylation, which might represent a link 

between glucose hypometabolism and the progression of AD. Interestingly, an inverse relationship exists 
between protein O-GlcNAcylation and protein phosphorylation on Ser/Thr residues. Increasing evidence support 
a general decrease of O-GlcNAcylation coupled with increased protein Ser/Thr phosphorylation in AD brain. 
Defects in glycosylation of APP and Tau have been also reported in AD. As well, type 2 diabetes patients show 
altered balance between O-GlcNAcylation and phosphorylation together with an increased risk to develop AD. In 
this study we aim to decipher the role of total and specific protein O-GlcNAcylation levels in the neuropathology of 
a mouse model of AD. 

Method 

We analyzed by 1D and 2D SDS-PAGE, coupled with immunochemical detection, the alteration of protein O-

GlcNAcylation in 12 months-old 3xTg-AD compared with age-matched WT mice. Protein identity was then 
revealed by mass spectrometry. 

Results 

Our data demonstrate a general decrease of total levels of O-GlcNAcylation in 3xTg-AD. Moreover, data from 
proteomics analysis led to the identification of several proteins with differential O-GlcNAcylation levels, between 
transgenic and WT animals. The altered functionality of these proteins, as result of unbalanced O-
GlcNAcylation/phosphorylation levels might contribute to the progression of AD pathology in 3xTg-AD mice. 

Conclusion 

Our findings may contribute to understand the effects of altered protein O-GlcNAcylation profile during AD, 
identifying novel mechanisms of disease progression related to glucose hypometabolism. 
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ADPD7-0076 
NUCLEAR FACTOR-KAPPAB MEDIATES SESTRIN2 INDUCTION BY AMYLOID BETA-PEPTIDE IN 
CORTICAL NEURONS 
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Aims 

Amyloid beta-peptide (Aβ) is the major component of senile plaques in the Alzheimer’s disease (AD) brains with 
neurotoxicity. Recently we have reported that Aβ triggers the expression of a stress-responsive protein sestrin2, 
which plays a protective role against Aβ neurotoxicity in part through activation of autophagy (Exp. Neurol., 253: 
63-71, 2014). However, the molecular mechanisms underlying Aβ-mediated sestrin2 induction remain to be 
revealed. The present study was therefore conducted to address this issue. 

Method 

Primary cultures of fetal rat cortical neurons exposed to Aβ25-35 were used as the experimental model system. 
Western blotting and immunofluorescence confocal microscopy were conducted to determine the expression 
levels of proteins and their subcellular locations, respectively. Screenings with pharmacological inhibitors were 
conducted to identify the critical mediators contributing to Aβ25-35 induction of sestrin2. 

Results 

Aβ25-35 time-dependently increased the expression level of sestrin2 at mRNA level. Aβ25-35 also enhanced 
nuclear translocation of the nuclear factor-kappaB (NF-κB) subunits p65 and p50 by Western blotting and 
immunofluorescence staining. The NF-κB peptide inhibitor SN50, but not the inhibitors of p53 or hypoxia-inducible 
factor-1 (HIF-1), blocked Aβ25-35-mediated sestrin2 induction. Furthermore, Aβ25-35-induced sestrin2 was 
suppressed by the nitric oxide synthase (NOS) inhibitor L-NG-nitroarginine methyl ester (L-NAME), the 3',5'-cyclic 
guanosine monophosphate (cGMP)-dependent protein kinase (PKG) inhibitor KT5823, the phosphatidylinositol-
4,5-bisphosphate 3-kinase (PI3K) inhibitor LY294002, and the Akt inhibitor. 

Conclusion 

NF-κB subunits p65 and p50 contribute to Aβ25-35-mediated sestrin2 induction in cortical neurons. Further, 
NOS/PKG and PI3K/Akt pathways are involved in neuronal sestrin2 expression associated with exposure to 
Aβ25-35. 
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ADPD7-0472 
BRAIN PENETRATING ORALLY BIOAVAILABLE PAN-JNK INHIBITOR ATTENUATES COGNITIVE 
DEFICITS AND ASSOCIATED PATHOLOGY IN TG2576 MICE. 
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Aims 

Objectives: The goal is to develop a c-jun-N-terminal kinase 3 (JNK3)-selective inhibitor that will enable a future 

investigational new drug (IND) study for the treatment of Alzheimer’s disease (AD). The rationale for targeting 
JNK3 was first shown genetically by our team, wherein, deletion of Jnk3 from 5XFAD mice produced a ~90% 
reduction in Abeta 42 levels, inhibition of ER stress, and a significant improvement in cognitive function. We 
additionally demonstrated that one of the reasons for such a dramatic reduction observed with JNK3 deletion was 
because it is repeatedly activated by pathological events that is initiated by Abeta peptides, allowing a positive 
feedback loop that culminates in exacerbated Abeta peptide production. These results suggest that inhibiting 
JNK3 activity in advanced AD cases can potentially halt or slow further progression.  We reported that JNK3 
activity was increased in AD brain tissues.   

 

Method 

Methods: As a proof-of-concept, we tested the hypothesis with a brain penetrating, orally bioavailable, highly 

selective, potent pan-JNK inhibitor, SR-3306. For this, 9 months-old Tg2576 mice were administered daily PO 
with 30 mg/Kg of SR3306 for 4 months. 

Results 

Results: SR3306 engaged the target effectively, as the phosphorylation of T668 in APP that JNK3 targets was 

reduced compared to vehicle and untreated controls.  These data correlated with an overall reduction in ER 
stress, and was accompanied with a significant improvement in cognitive abilities based on 4 different cognitive 
behavior tests.   

 
Conclusion 

These data indicate that targeting a linchpin enzyme in neuronal stress pathways, JNK3, is a viable therapeutic 
option for AD. 
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ADPD7-1385 
THE DUAL REGULATION OF OXIDATIVE STRESS BY SIGMA1 RECEPTORS IN PHYSIOLOGICAL OR 
PATHOLOGICAL CONDITIONS 
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Aims 

Mitochondrial alterations precede the appearance of pathological hallmarks in Alzheimer’s disease (AD) such as 
accumulation of Aβ peptide and hyperphosphorylated tau protein. The sigma1 receptor (s1R) is a chaperone 
protein residing at mitochondria associated endoplasmic reticulum membranes and its activation by ligands 
stimulates neuromodulation and neuroprotection, as shown in AD models in vitro and in vivo. The s1R stabilizes 
Ca

2+
 crosstalk between ER and mitochondria and regulate hippocampal dendritic spine formation via a free 

radical-sensitive mechanism involving Rac1-GTP. The s1R effects on mitochondria in physiological and 
pathological conditions (amyloid toxicity) and its downstream signaling are not fully understood. 

Method 

We here evaluated the impacts of s1R ligands on reactive oxygen species (ROS) production and mitochondrial 
respiration and complex activities using application of amyloid-β peptides (Aβ1-42). 

Results 

The s1R agonists PRE084, DHEAS, ANAVEX1-41 or ANAVEX3-71 increased total ROS production in 
physiological condition but decreased it in pathological conditions. The s1R antagonists  NE100 and progesterone 
had no  effect. Both s1R agonists and antagonist showed no direct effect on respiration but agonists ameliorated 
the RCR deficit triggered by Aβ1-42. We also observed that the s1R agonists increased complex I activity in 
physiological conditions. This effect was blocked by chelating Ca

2+
 with EGTA. s1R Agonists failed to affect 

complex II or IV activity. 

Conclusion 

These experiments showed that s1R activity results in a dual regulation of the mitochondrial oxidative status: in 
basal conditions, s1R activity triggers a moderate ROS increase, putatively used as a physiological signal, while in 
pathological conditions, agonists promoted a marked anti-oxidant effect. 
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ADPD7-0670 
THE INSULIN DEGRADING ENZYME IS A UB-ACTIVATING CATALYST: A MULTIFACETED PLAYER IN 
AMYLOID CLEARANCE 
D. Milardi

1
, G. Grasso

2
, V. Lanza

1
, G. Malgieri

3
, R. Fattorusso

3
, A. Pietropaolo

4
, E. Rizzarelli

2
 

1
National Research Council CNR, Istituto di Biostrutture e Bioimmagini, Catania, Italy 

2
Università di Catania, Dipartimento di Scienze Chimiche, Catania, Italy 

3
Seconda Università degli studi di Napoli, 

Dipartimento di Scienze e Tecnologie Ambientali Biologiche e Farmaceutiche, Caserta, Italy 
4
Università degli Studi Magna Graecia di Catanzaro, Dipartimento di Scienze della Salute, Catanzaro, Italy  

 
Aims 

The insulin-degrading enzyme (IDE) is a ubiquitous metalloenzyme that plays a crucial role in the degradation of 
amyloid proteins. Recent studies have demonstrated that IDE silencing induces a reduction of the levels of 
ubiquitinated proteins. IDE is known to interact with Ubiquitin (Ub) and the proteasome but the mechanisms 
underlying the cross-regulation of IDE by the ubiquitin-proteasome system (UPS) are far to be firmly established. 
The main objective of this work is to unveil the involvement of IDE in the upstream events underlying the functions 
of the UPS. 

Method 

We employ SPR, NMR, molecular simulations and tube tests to fully describe the IDE-Ub binding equilibrium. 
Next, polyubiquitination reaction carried out in tube tests are performed to demonstrate the ATP-dependent 
activation of Ub by IDE.  

Results 

An article of faith in the field is that, at the apex of the UPS, only a unique E1 enzyme, UBA1, may bind to and 
activate Ub. In open contrast with this dogma, here we report that IDE binds Ub in regions that are involved in the 
E1-Ub recognition an ATP-dependent ubiquitin activation by IDE.  

Conclusion 

Our results reconcile with recent reports suggesting that there are at least eight different E1 enzymes in humans 
and open avenues to further studies addressing the cross-talk between IDE and Ub-dependent protein quality 
control machinery in ensuring amyloid clearance. 
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ADPD7-1320 
APP-BETACTF-MEDIATED PATHOLOGICAL ENDOSOME SIGNALING ALSO DISRUPTS LYSOSOMAL 
FUNCTION IN DOWN SYNDROME (DS) 
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Aims 

Lysosomal dysfunction is implicated in major neurodegenerative diseases, including Alzheimer’s (AD) where it 
disrupts autophagy and leads to neuritic dystrophy, deficient Abeta clearance, and neurodegeneration. We 
showed (Kim, Mol.Psych, 2015) that APP-betaCTF (beta-cleaved carboxy-terminal fragment of APP), at elevated 
levels found in DS and AD brain, directly binds endosome adaptor APPL1, which over-activates rab5 that 
mediates pathological endocytosis, deficient neurotrophin signaling, and cholinergic neurodegeneration (Jiang, 
Neurobiol. Aging, 2016). 

Method 

Here, we investigated in fibroblasts from DS patients and neurons from DS model (Ts2Cje) mice whether 
elevated APP-betaCTF also impairs lysosomal functions via pathological endocytosis. 

Results 

We observed impaired lysosomal acidification and proteolysis via several Abeta-independent mechanisms. DS 
fibroblasts and DS model neurons exhibit decreased lysosomal acidification, cathepsin D (CatD) specific activity, 
and in situ CatD activation as well as elevated endolysosomal cholesterol and lysosomal size.  Autophagic protein 
turnover is also impaired: transfecting DS fibroblasts and DS model neurons with an mRFP-GFP-LC3 DNA 
construct reveals the accumulation of LC3 upon autophagy induction and slowed LC3 degradation. Importantly, 
reducing APP expression in DS fibroblasts and DS model neurons by siRNA restores CatD enzyme activity, 
which requires normal acidification.  Conversely, over-expression of either APP, betaCTF, or Rab5 in 2N 
fibroblasts induces DS-like lysosomal dysfunction.  Highlighting cholesterol’s roles in lysosomes, 2-hydroxypropyl-
β-cyclodextrin, a cholesterol depleting agent, partially rescues lysosomal dysfunction. 

Conclusion 

APP-betaCTF is responsible for diverse endosomal and lysosomal deficits in DS.  Mechanisms underlying 

acidification deficits and RNAseq analyses identifying other APP-dependent influences on lysosomes will be 
discussed.   Supported by NIA. 
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ADPD7-0326 
REGULATION OF APP TRAFFICKING BY MACROPINOCYTOSIS AND PROCESSING INTO ABETA BY 
MULTIPLE GTPASES 
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Aims 

Alzheimer’s Disease (AD) is characterized by Beta-Amyloid (Abeta) accumulation within the brain. Abeta is 
produced by the cleavage of Amyloid Precursor Protein (APP) after internalization from the cell surface. We have 
discovered  that in addition to its trafficking to the early endosome, cell surface APP also traffics by 
macropinocysosis, directly from the cell surface to lysosomes.  This process a process governed by the 
regulatory GTPase Arf6, and blockage of this pathway dramatically reduced Abeta production. Here, here we 
sought to determine if other downstream GTPases regulate this pathway. 

Method 

Neuroblastoma cells (SN56 and N2A) were co-transfected HA-tagged APP constructs with fluorescent tagged 
lysosomal marker LAMP1 or the endosomal marker rab5.  APP was labled at the cell surface with fluorescent-
tagged anti-HA antibodies, allowed to internalize for 15 minutes, and imaged by confocal microscopy. We used 
siRNA knockdown and  pharmacological inhibitors for the GTPases Rac1, Cdc42, and RhoA to determine their 
roles in APP macropinocytosis.  

Results 

We found that inhibition of Rac1, Cdc42, and RhoA blocked APP trafficking to the lysosome by micropinocytosis, 
without inhibiting classical endocytosis of APP to the early endosome.  These inhibitors also reduced production 
of Abeta40 and 42.  

Conclusion 

Our findings indicate a role for Rac1, Cdc42, and RhoA in APP trafficking and Abeta production. 
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INVOLVEMENT OF THE NA+/CA2+ EXCHANGER NCX3 IN A TRANSGENIC MOUSE MODEL OF 
ALZHEIMER’S DISEASE 
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Aims 

The Amyloid-β peptide (Aβ1-42) accumulation causes the increase of intracellular Ca
2+

 concentration ([Ca
2+

]i) 
triggering a cascade of events that culminates with neurodegeneration and cognitive dysfunction. The Na

+
/Ca

2+
 

exchanger (NCX), that plays a key role in maintaining intracellular Ca
2+

 homeostasis, is involved in Alzheimer’s 
Disease (AD) pathogenesis. Recently, an in vitro study demonstrated that Aβ1-42 increases [Ca

2+
]i that in turn 

activates calpain, a proteolytical enzyme able to cleave the isoform 3 of NCX (NCX3). The Aβ1-42-induced 
hyperfunctional NCX3 fragment mediates the calcium refilling into endoplasmic reticulum (ER), delaying ER 
stress and neuronal death. The aim of this study was to investigate the implication of NCX3 in Aβ1-42 -induced 
pathological events in Tg2576 mouse model of AD. 

Method 

We performed: Western Blot analysis to evaluate NCX protein expression; patch-clamp recordings to measure 
NCX activity; intracellular sodium concentration [Na

+
]i detection with SBFI probe; differential sucrose gradient to 

isolate ER fraction. 

Results 

We found that: (1) NCX3 was over-expressed in the hippocampus of young Tg2576 mice; (2) NCX currents were 
up-regulated in the reverse mode of operation in Tg2576 hippocampal neurons; (3) NCX3 hyperfunctionality was 
Na

+
-dependent; (4) NCX3 was localized on ER membrane; (5) NCX3 up-regulation delayed neurodegeneration. 

Conclusion 

Collectively, these data suggest that the modulation of NCX3 activity might open new avenues for developing 
innovative therapies to slow down the progression of AD. 
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ADPD7-0564 
PHARMACOLOGICAL INHIBITION OF PROTEASOME DEUBIQUITINASE ACTIVITY IMPAIRS THE 
INDUCTION OF HIPPOCAMPAL CA3-CA1 LONG-TERM POTENTIATION (LTP) AND PROMOTES LONG-
TERM DEPRESSION (LTD) VIA P38 MAPK ACTIVATION 
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Aims 

The ubiquitin-proteasome system (UPS) is a highly regulated pathway and determines the stability, function and 
localization of target proteins. A large number of deubiquitinating enzymes (DUBs) can reverse the process of 
ubiquitination by removing ubiquitin from its substrate. In nervous system, posttranslational modification 
of proteins by ubiquitin has been considered as an important regulator of brain functioning. However, very little is 
known about the role of DUBs in regulating synaptic plasticity of the hipocampus. 

Method 

Electrophysiology; Western Blot  

Results 

Pharmacological inhibition of both two proteasome deubiquitinases, the ubiquitin C-terminal hydrolase 
37 (UCH37) and the ubiquitin-specific protease 14 (USP14) by b-AP15 leads to an accumulation of K48-linked 
polyubiquitined proteins and preventes the induction of the late-phase long-term potentiation (L-LTP) and 
promotes the long-term depression (LTD). Under the same conditions the proteasome activity and basal synaptic 
transmission was unaltered. Interestingly, the paired-pulse facilitation (PPF) of synaptic transmission was reduced 
and L-LTP remained intact when USP14 was inhibited by IU1 alone. Furthermore, we found a significant 
decrease of the mitogen-activated protein kinase phosphatase-2 (MKP-2) instead of the mitogen-activated protein 
kinase phosphatase-1 (MKP-1) and a corresponding strong enhancement of the p38 MAPK phosphorylation after 
application of b-AP15.  

Conclusion 

These results suggest some degree of redundancy between UCH37 and USP14 and require further 
studies. Higher levels of p38 MAPK phosphorylation were previously observed in brain tissue of Alzheimer's 
disease (AD) patients and also in AD-like animal models. Thus we speculate that UCH37 and USP14 might have 
the potential to be therapeutic targets for the search of AD medication. 
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HYPOXIA STIMULATES MITOCHONDRIAL CHOLESTEROL ACCUMULATION IN NEUROS BY INDUCTION 
OF STARD1 
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Aims 

Hypoxic injury resulting from cerebral ischemia or stroke is a risk factor for Alzheimer’s disease (AD). The cellular 
responses to hypoxia are controlled by the stabilization of HIF. Mitochondrial cholesterol accumulation, which is 
primarily regulated by StARD1, has been shown to sensitize to amyloid beta-induced neurotoxicity promoting AD 
pathology. Patients with AD exhibit increased expression of StARD1. However, the functional link between 
hypoxia/HIF1a and StARD1 has not been previously examined in neurons. Therefore, our aim was to assess the 
regulation of StARD1 by hypoxia in neurons. 

Method 

SH-SY5Y human neuroblastoma cells were cultured under hypoxia either by incubation with cobalt chloride 
(CoCl2, 100 microM) or culture in low oxygen (10% O2) for 24 hours. Transcripts and protein levels of HIF-1a and 
StARD1 were analyzed through RT-qPCR and immunoblotting, respectively. Colocalization assays were 
performed by confocal images of immunocytochemistry against TOM20, StARD1, HIF-1a, and filipin staining. 

Results 

Both CoCl2 and 10% O2 induced the stabilization of HIF-1a in SH-SY5Y neurons. Neither condition, however, 
induced cell death. Compared to normoxia, 10% O2 caused both the stabilization of HIF1a and increased 
StARD1 levels. Moreover, these effects were accompanied by enhanced colocalization of filipin and TOM20, 
indicative of mitochondrial cholesterol accumulation, which correlated with depletion of mitochondrial GSH levels. 

Conclusion 

We disclose a functional link between hypoxia and mitochondrial cholesterol accumulation in neurons by 
induction of StARD1. These findings imply that StARD1 upregulation and subsequent mitochondrial cholesterol 
loading could contribute to the risk of developing AD following hypoxic injury. 
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Aims 

Disrupted intracellular cholesterol homeostasis in Alzheimer’s disease (AD) contributes to disease progression by 
promoting amyloidogenesis and neurodegeneration. Although Down syndrome (DS) predisposes to AD 
progression, intracellular cholesterol homeostasis in DS remains to be established. This work aims to 
characterize expression of proteins involved in intracellular cholesterol trafficking in postmortem brains of DS and 
AD. 

Method 

Eighteen cases from Biobank of Hospital Clinic were scored by CERAD scale (A-C) and Braak stage (0-VI), and 
grouped as follows; (i) AD: CERAD C, Braak-V/VI (N=6); (ii) DS: CERAD C, Braak-V/VI and HSA21-trisomy 
(N=6); and (iii) Controls: CERAD A, Braak-I/II (N=6). Frozen and/or paraffin fixed postmortem brain tissues were 
used to RT-qPCR, immunoblotting and IHC/IF for AD pathology, lipogenic proteins; and lysosomal/mitochondrial 
cholesterol carriers. 

Results 

Compared to controls, AD and DS exhibit more NPC1- and StARD1-positive hippocampal cells, although StARD1 
is differentially distributed between all groups. While in cortex extracts StARD1 levels are higher in AD and DS, 
NPC-1 just increased in AD. Interestingly, cortex MLN64-levels are exclusively increased in DS and no changes 
were observed in cortex levels for lipogenic proteins and transcripts (i.e. SREBP2 and INSIG-1). Additionally, 
StARD1/amyloid-beta and StARD1/p-tau colocalization was greater in AD than DS and controls. 

Conclusion 

DS exhibit close similarities to AD in the alterations of intracellular cholesterol trafficking, although DS seems to 
be restricted to mitochondrial cholesterol transport disturbances independently to lipogenic activation. These data 
suggest that brain of DS could reflect an intermediate state of the AD-pathology progressing towards AD. 
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Aims 

Bilateral olfactory bulbectomy (OBX) in mice seems to be promising and appropriate model of neurodegeneration 
which is similar to sporadic Alzheimer’s disease (AD). Mitochondrial abnormalities have been found in the 
neocortex and hippocampus of OBX mice five weeks after bulbectomy when mice displayed considerable 
impairment of spatial memory. Synthetic peptides (60-76) and its part (60-62) corresponding to nonstructural 
region of the membrane Receptor for Advanced Glycation End Products (RAGE), known as beta-amyloid cell 
receptor, have been investigated on their ability to improve memory state and respiratory chain activity under the 
intranasal administration. 

Method 

The learning/memory abilities of the mice were tested in Morris water maze. Activity of all mitochondrial 
respiratory complexes was measured by spectrophotometric methods. Peptides were synthesized manually by 
solid-phase Fmoc-chemistry.  

Results 

We exhibited a significant decline in the rate of the mitochondrial respiratory chain operation that could be a result 
of decrease in the activities of the electron transport chain complexes, namely complex I and complex IV (COX). 
It was shown the substantial lowering of both COX content and mtDNA copy number in the OBX mitochondria.  

Intranasal administration of fragment RAGE (60-76) for 3 weeks was shown to improve the memory state in OBX 
mice with simultaneous reactivation of impaired respiratory chain complexes I and IV in the cortical and 
hippocampal mitochondria, whereas peptide (60-62) did not affected. 

Conclusion 

The fragment RAGE (60-76) may serve as a therapeutic substance in AD. 

This study was supported by grant from the Russian Foundation for Basic Research (No. 16-04-00944). 
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ADPD7-1190 
ANNEXIN V INHIBITS BETA-AMYLOID-INDUCED CYTOTOXITY IN CHOROID PLEXUS: IMPLICATIONS FOR 
ALZHEIMER´S DISEASE 
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Aims 

Annexin V (AV) has been shown to inhibit amyloid-β toxicity in neuronal cell cultures. Our previous study 
indicated enhanced AV expression in choroid plexus in very early stages (pre-clinical stages) of Alzheimer´s 
disease (AD) suggesting a putative protective role. However, the ability of AV to reduce cytotoxicity induced by 
amyloid-β in choroid plexus is unknown. In this work the ability of AV to reduce cytotoxicity induced by amyloid-β 
in choroid plexus will be investigated. 

Method 

We used choroid plexus tissue samples from early stages of AD patients and primary choroid plexus cell cultures 
from rats. 

Results 

We observed that choroid plexus tissue samples from early stages of AD patients simultaneously exhibited 
enhanced AV levels and low amyloid-β accumulation and cell death. In the primary choroid plexus cultures we 
observed that AV increased the cell viability in presence of amyloid-β and inhibited the amyloid-β toxicity reducing 
the number of necrotic and apoptotic cells. As mitochondria are master regulators in the apoptotic cell death, we 
investigated the effect of AV on the mitochondrial function. Indeed the amyloid-β reduced the mitochondrial 
membrane potential and increased the mitochondrial calcium overload probably preceding the apoptotic cell 
death. AV administration restored the mitochondrial membrane potential as well as the mitochondrial calcium 
overload previously disturbed by the amyloid-β.  

Conclusion 

These results suggest that AV prevents amyloid-β-induced citotoxicity in the choroid plexus modulating the 
mitochondrial function the mitochondrial calcium overload, suggesting a protective role against cell death. 
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HAPP OVEREXPRESSION CAUSES ABETA-INDEPENDENT NEURONAL DEATH THROUGH INTRINSIC 
APOPTOSIS PATHWAY 
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Aims 

Accumulation of amyloid-β (Aβ) plaques is a hallmark of Alzheimer’s disease (AD) and thought to be the cause of 
neurodegeneration. However, the correlation between Aβ plaque load and cognitive dysfunction is poor, raising 
questions about the Aβ hypothesis as the sole basis for disease. Since olfactory loss can occur early in AD we 
sought to determine the underlying mechanism as it relates to AD. 

Method 

We utilized a previously developed in vivo mouse model that expresses a humanized mutant form of the amyloid 

precursor protein (hAPP) in olfactory sensory neurons (OSNs) and revealed clear cell-autonomous apoptosis. 
Together with additional transgenic lines and a combination of molecular and biochemical assays we analyzed 
the basis of this OSN neurodegeneration. 

Results 

Here we show, in two distinct mouse models that hAPP-induced apoptosis of OSNs occurs early and is 
independent of Aβ, highlighting the presence of other pathogenic mechanisms. We further demonstrate that 
hAPP-induced apoptosis is mediated by the intrinsic apoptosis pathway which is linked to mitochondrial 
dysfunction and implicates cell stress as a potential factor.   

Conclusion 

These findings support olfactory disruption as an early indicator of AD and present a mechanistic basis for the 
associated olfactory loss that may provide insight for future therapeutic targets. 
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Aims 

Mitochondrial dysfunction plays a pivotal role in the progression of Alzheimer disease (AD), and yet, drivers of this 
dysfunction remain elusive. In familial cases of AD, the majority of the mutations appear in the genes encoding for 
Presenilin 1 (PS1) and Presenilin 2 (PS2), the catalytic subunit of the Ƴ-secretase complex. Apart from APP 
processing and Aβ generation, growing evidence indicate additional physiological functions for Presenilin (PS), 
e.g. control of calcium homeostasis. Our project is aimed at investigating the bioenergetic functions of presenilin 

Method 

We investigated mitochondrial function in Mouse Embryonic Fibroblast (MEF) cell lines expressing or not (knock-
out, KO) PS1 or PS2: wild type (+/+), PS1 KO, PS2KO and PS double KO (-/-). An arrays of parameters related to 
mitochondrial activity were evaluated by different approaches: mitochondrial membrane potential measurements 
(TMRM probe), ADP/ATP ratio measured by high-performance liquid chromatography and mitochondrial 
respiration with the Seahorse™ technology. 

Results 

The mitochondrial membrane potential (ΔΨ), ADP/ATP ratio and mitochondrial oxidative phosphorylation 
complexes appear unchanged in all the cell types. By comparison, an important defect in the respiratory capacity 
in PS -/- and PS2KO MEFs was found. Moreover, these cell types show their glycolytic pathway disrupted. 
Rescue experiments showed that the measured effects were directly related to PS expression. 

Conclusion 

The absence of Presenilin disrupts the bioenergetic metabolism in cells. Cells lacking PS2 are affected both in the 
oxidative phosphorylation and in the glycolytic pathway. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 734 

 

  

  

A01.g. Disease Mechanisms, Pathophysiology: Mitochondrial dysfunction, oxidative damage 

 
ADPD7-0757 
PROTEIN EXPRESSION OF LOW HIPPOCAMPAL VOLUME-ASSOCIATED RISK ALLELE CANDIDATE 
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Aims 

Low hippocampal volume (LHV) is an independent risk factor for the development of late-onset Alzheimer’s 
disease (AD).  A susceptibility locus 12q14 associated with LHV, implicates a risk allele candidate encoding 
MSRB3 (methionine sulfoxide reductase-B3), a protein expressed in different compartments of mammalian cells 
and suggested to repair oxidized methionine residues. Here we characterize MSRB3 protein expression in the 
hippocampal CA1 region of healthy controls, subjects with early AD pathology, AD patients, and rodent 
hippocampus including mouse model of familial AD (5XFAD). 

Method 

We analyzed MSRB3-immunoreactivity in 19 hippocampi, accompanied with neuropathology exam and clinical 
dementia rating (CDR) score, in triplicate experiments using automated immunohistochemistry.  In CA1 region, 
we found MSRB3 expressed as ~1-3 µm puncta in pyramidal neurons.  The MSRB3-immunoreactive (-ir) 
phenotype was scored according to number of neuronal MSRB3-ir puncta: ≤2 (few) or ≥5 (many).   

Results 

Neurons with few MSRB3-ir puncta were decreased in AD patients compared to controls, while neurons with 
many MSRB3-ir puncta were increased in AD patients compared to subjects with early AD pathology without 
dementia. Further, the hippocampal neuritic plaque score as well as the number of tangled neurons correlated 
positively with the number of neurons with many MSRB3-ir puncta. Finally, ultrastructural examination of WT and 
5XFAD mouse hippocampus shows MSRB3 signal associated with membranes of some synaptic vesicles 

Conclusion 

MSRB3 expression alterations may link LHV, AD pathology, and synaptic functioning. We are currently examining 
the relationship between the CA1 MSRB3-immunoreactivity and HV in subjects who have undergone MRI 
imaging for HV quantification.  
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SYNTHETIC METALLOPORPHYRINS AND RESVERATROL ACT SYNERGISTICALLY AS ENHANCERS OF 
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Aims 

Metalloporphyrins, characterized by a redox-active transitional metal coordinated to a cyclic porphyrin core ligand, 
mitigate oxidative/nitrosative stress in biological systems. Resveratrol is a polyphenol acting as a neuroprotectant 
by modulating Aβ pathomechanisms  through anti- apoptotic, anti-oxidative stress, and anti-neuroinflammatory 
effects. Aim of present study was to investigate effects of synthetic metalloporphyrins alone and porphyrins + 
resveratrol on mitochondrial function, cognitive performance and total and mitochondrial amyloid-beta levels in 
Alzheimer’s mice.  

Method 

APP/PS-1 mice were treated with synthetic porphyrins (Co, Mn and Zn) alone or porphyrin + resveratrol for 90 
days, followed by isolation of mitochondria from cortex, hippocampus and amygdala.  Reactive Oxygen Species 
(ROS), MMP (mitochondrial membrane potential), cytochrome-c oxidase activity, ATP levels and Ab ELISA 
assays were performed. Behavioral testing was performed before the treatment, during the treatment and 
immediately prior to sacrifice. 

Results 

Porphyrins alone improved mitochondrial respiration, ROS levels, MMP, cytochrome c oxidase and both spatial 
and non-spatial behavioral tasks, without significant change in levels of either Aβ1-40 or Aβ1-42. Top performing 
compound was Manganese [manganese (III) meso- tetrakis (4-carboxyphenyl) porphyrin. When given with 
Resveratrol, best performing compound was Co-porphyrin with statistically more significant decrease in oxidative 
stress, improvement of cognitive function and interestingly decrease in total and soluble Amyloid-beta.  

Conclusion 

Metal-based therapeutic approach to target mitochondrial homeostasis demonstrates immense promise in 
treating Alzheimer’s disease. Synergistic effect between metalloporphyrins and  resveratrol resulting in decreased 
amyloid beta may offer further insight into role of amyloid and mitochondrial dysfunction in pathogenesis of 
neurodegeneration and potential for developing new treatment strategies. 
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Aims 

Mitochondrial control of multiple cellular processes by bioenergetics is well known. Mitochondrial enzymes may 
also regulate cell processes by modifying other proteins. Post-translational modifications of proteins are common. 
Acetylation of nuclear proteins is particularly well studied in relation to control of transcription. Hundreds of 
cytosolic and mitochondrial proteins are also acetylated, but the source of the acetyl groups and the 
consequences of the modification are unknown.  The vast majority of the proteins that are acetylated are also 
succinylated.  Succinyl groups are larger, and thus have a much greater impact on structure and charge.  The 
objective was to test whether the ketoglutarate dehydrogenase complex (KGDHC) could control succinylation in 
cells.  

Method 

A variety of cells and proteins were manipulated and the effects of KGDHC on succinylation were determined by 
Western blot. 

Results 

Our data suggests that the E2k protein of KGDHC provides the succinyl CoA for succinylation.  KGDHC can 
directly transfer succinyl groups to other proteins and thereby modify their activity. Inhibiting KGDHC by about 
50% causes dramatic reductions in succinylation of multiple cytosolic and mitochondrial proteins. Succinylation of 
subunits of the proteins of the pyruvate dehydrogenase complex (PDHC) reduces acetylation of mitochondrial 
and cytosolic proteins suggesting that PDHC is a modifiable source of acetyl groups for acetylation.  

Conclusion 

Thus, mitochondrial enzymes that are primarily associated with bioenergetics may regulate many cellular 
processes by post-translational modifications. Abnormalities in these modifications may be important in 
understanding and treating diseases in which PDHC and KGDHC are diminished, such as Alzheimer’s disease. 
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Aims 

Astrocytes are essential for neuronal survival; however, under pathological conditions astrocytes participate in the 
degeneration of adjacent neurons. Amyloid-beta oligomers (AβOs) have been found in Alzheimer’s disease (AD) 
patients and astrocytes to respond to AβOs through a process called reactive astrogliosis, which generates 
reactive oxygen/nitrogen species (ROS/RNS) and pro-inflammatory cytokines that affect surrounding neurons. 
Stat3 is a crucial transcription factor involved in the maintenance and function of nervous system, and recently, its 
deregulation has been implicated in AD. Growth factors induce serine-727 phosphorylation and this modification 
is associated with modulation of transcriptional activity of Stat3. The main goal in this work is determine how 
neuronal Stat3 is affected by reactive astrocytes in response to AβOs. 

Method 

Primary hippocampal neuron and astrocytes cultures were used. Changes in pSerStat3 distribution were detected 
by immunocytochemistry. Changes in the oxidative tone were evaluated by redox-cytochemistry. Protein and 
mRNA levels were determined by Western blotting and PCR, respectively. 

Results 

We found that in neuron AβOs induced no changes in protein or mRNA Stat3 levels, together with no changes in 
pSerStat3 cellular distribution. For the contrary, AβOs treatment in mixed neuron-astrocytes cultures induced 
evident pSerStat3 redistribution in neurons. The mediator released by AβOs-stimulated astrocytes increased 
neuronal oxidative tone and its action was blocked in the presence of SOD and/or catalase in the culture medium. 

Conclusion 

We propose that in hippocampal neurons, pSerStat3 is a sensor for astrocyte-produced ROS released to the 
medium in response to AβOs activation. 
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Aims 

Mitochondrial dysfunction is an early and crucial feature in Alzheimer´s disease. Previous studies showed that 
mitochondrial DNA damage and ROS production result in an altered energy metabolism, which is observed as 
one of the first pathological events in AD-affected neurons. However, it still remains unclear why certain regions 
of the brain or certain subcellular compartments of neurons seem more vulnerable to mitochondrial damage than 
others. Especially in synapses mitochondrial dysfunction is fatal, leading to energetic deprivation, synaptic 
deactivation and finally to neuronal cell death. 
Yet, a valid method to unravel a dysbalance of energy metabolism in synaptic regions, is still missing. 

Method 

A very promising method is NADH Fluorescence Lifetime Imaging (FLIM), an in-vivo monitoring system to detect 
cellular energy metabolism microscopically. Completing it with parallel imaging of mitochondrial matrix pH using 
pHred allows to quantify mitochondrial function on the subcellular level. By combining this innovative technique 
with conventional assays for energy metabolism monitoring, like respirometry, we aimed at characterizing the 
metabolic state in distinct cellular regions of neurons. 

Results 

First we transferred parallel NADH/pH imaging to neurons, demonstrating that this novel approach is successful 
in providing a valid metabolic readout on the single cell level as well as for synapses and somata. In a next step, 
we examined mitochondrial function in primary hippocampal neurons overexpressing different AD-associated 
proteins respectively. 

Conclusion 

Here we demonstrated the necessity to analyze mitochondrial dysfunction on the subcellular level, especially in 
polarized cells like neurons. This provides a deeper insight into the underlying pathology allowing direct 
therapeutic approaches. 
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Aims 

Numerous studies have suggested that Presenilin 1 (PS1) plays a role independent of gamma secretase. Those 
functions include stabilizing catenin in Wnt signaling pathway, regulation of Ca

2+
 homeostasis and interaction with 

synaptic transmission. PS1 has been found in mitochondria, but its role in that particular organelle is still 
unclear. The aim of this study is to analyze the impact of PS1 overexpression and mutation in mitochondrial 
calcium dynamics and functionality. 

Method 

N2a stably transfected cells overexpressing PS1WT, PS1E280A and PS1delta9 were used to measure 
intracellular calcium concentrations using transient transfection of aequorins. Mitochondrial membrane potential 
was evaluated using tetramethylrhodamine methyl ester (TMRM) and with live cell imaging  the opening of the 
mitochondrial transition pore was assessed. 

Results 

Overexpression of PS1WT and mutated leaded to an increase in mitochondrial and cytosolic calcium 
concentrations. Mitochondrial membrane potential was also impaired, showing significant differences between 
Mock transfected cells and the two different mutations used in our experimental model. Additionally, PS1E280A 
cells showed a very fast opening of the mitochondrial transition pore compared to Mock controls while PS1delta9 
showed the opposite effect. 

Conclusion 

Presenilin 1 plays an important role in the regulation of mitochondrial function and calcium dynamics.  Mutations 
in PS1 have a high impact in the opening of the mitochondrial transition pore, which suggests a new possible role 
for this protein in the regulation of mitochondrial response to stress. 
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Aims 

Consistent evidence indicates that iron accumulation is implicated in the pathogenesis of neurodegenerative 
disorders. In an animal model of brain iron loading we have shown that iron is associated with persistent memory 
deficits, which are accompanied by oxidative stress, increased apoptotic markers, and decreased synaptophysin 
levels in the hippocampus. Cannabidiol, the main non-psychotropic component of Cannabis sativa, was able to 
reverse iron-induced memory impairment as well as to recover synaptophysin levels. Here, we analyzed the 
effects of iron neonatal treatment as well as Cannabidiol on levels of mitochondrial DNA (mtDNA) deletions, and 
mtDNA epigenetic modifications. 

Method 

Male rats received vehicle or iron carbonyl (30mg/kg) at postnatal days 12-14. At adulthood, they were treated 
with vehicle or cannabidiol (10 mg/kg) for 14 days. Twenty-four hours after the last injection, they were 
euthanized and their hippocampi were removed. Analyses of mitochondrial DNA (mtDNA) deletions were 
performed by real time PCR. Enzyme-linked immunosorbent assay-based immunochemical assay was used to 
quantify global mtDNA methylation (5mC) and hydroxymethylation (5hmC). 

Results 

Iron treatment induced significant increases in mtDNA deletions in the hippocampus. In addition, both methylation 
and hydroxymethylation of mtDNA were significantly reduced in iron-treated animals. Cannabidiol was able to 
recover levels of mtDNA methylation and hydroxymethylation, while it had no protective effects against mtDNA 
deletions induced by iron treatment. 

Conclusion 

The present results suggest that iron may disrupt mtDNA regulation, which might be leading to 
neurodegeneration. The reversion of these effects by cannabidiol, indicates its potential neuroprotective effect, as 
a therapeutic approach targeting mitochondria. 
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Aims 

Early diagnosis of Alzheimer’s disease (AD) is critical, probably because of the compensation mechanisms. This 
allows making a good diagnosis only after the death of a large number of neurons. In this way, is only possible to 
intervene pharmacologically to compensate but not in neurons life/death. Our aim is to identify a good animal 
model that permit to study the pathology from the early stage. 

Method 

We utilized male mice C57BL/6, that received an intracerebroventricular (i.c.v.) injection of Abeta1-42 oligomers or 
physiological solution. Ten days after the surgery, mice were tested to describe the cognitive involvement with 
Morris Water Maze and Novel Object Recognition tests. After the sacrifice the cortical and hippocampal areas 
were analyzed through Western Blotting for Akt, Erk1/2 and Gsk3 proteins and for synaptophysin 
immunoreactivity. In addition, we investigated oxidative stress and caspase-9 activation by biomolecular 
analysis.  

Results 

Our results show that a single i.c.v. injection resulted in significant impairment in memory functions, imbalances in 
the redox status, apoptotic cell death and synaptic dysfunction. The involvement of PI3K/Akt/GSK3beta and 
MAPK/ERK1/2 pathways suggests a therapeutic target for treatment of AD, in which apoptosis and oxidative 
stress play a relevant role. 

Conclusion 

Our model produces cognitive deficits much faster than transgenic animal models, in which memory impairments 
mostly develop within months. This model seems to be promising as an early “filter” to evaluate the 
neuroprotective potential of compounds targeting Abeta or its downstream pathways observed in early AD.  
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Aims 

Beside massive neuronal degeneration and synapse loss, the brains of Alzheimer’s disease (AD) patients show 
evidence of oxidative stress caused by increased levels of reactive oxygen species (ROS). Mitochondria 
represent the main source of ROS production.  
By using human neurons generated from induced pluripotent stem cells (iPSCs) from sporadic AD patients and 
healthy control subjects (HCS), we analyzed AD-related mechanisms of mitochondrial dysfunction and oxidative 
stress. 

Method 

Skin biopsies were taken from AD patients who met criteria for AD dementia or MCI due to AD and age-matched 
HCS with known PIB status. For the current analysis biopsies from MCI and AD subjects with positive PIB-PET or 
a typical CSF constellation as well as PIB-negative HCS were included. Obtained fibroblasts were reprogrammed 
to iPSCs using episomal vectors. IPSCs were directly differentiated to glutamatergic neurons by Ngn2 
overexpression. These were characterized for mitochondrial dysfunctions by western blot, immunocytochemistry 
and CellRox assay. 

Results 

We could generate functional human neurons from both, AD patients and HCS. Neurons were positive for the 
neuronal markers Map2 and NeuN and showed synaptic contacts.  
In the first sets of experiments we found that neurons from some but not all AD patients showed higher CellRox 
signal compared to HCS neurons, analyzed by confocal microscopy. 

Conclusion 

Our preliminary results indicate that neurons from some AD patients display higher levels of oxidative stress than 
neurons from HCS. These findings need to be confirmed in additional experiments. Furthermore, the underlying 
mechanism of this stress will be analyzed.  
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INVESTIGATION OF MITOCHONDRIAL FUNCTION AND GLUCOSE METABOLISM IN PRIMARY CORTICAL 
NEURONS FROM A GENETIC MODEL OF FAMILIAL ALZHEIMER’S DISEASE. 
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Aims 

Familial Alzheimer’s disease (FAD) has been associated with disrupted metabolism and impaired mitochondria 
functionality. These two elements have been hypothesized to play a causative role in the pathogenesis of the 
disease. The objective of our study was to assess mitochondrial function and glucose metabolism in primary 
neuronal cultures carrying mutations associated with FAD. 

Method 

We used a Seahorse XF Analyzers to measure the oxygen consumption rate (OCR) and the extracellular 
acidification rate (ECAR) in primary cultures of cortical neurons from wild type mice and a FAD transgenic mouse 
model carrying the PS2 N141I and APPswe mutations (B6.PS2APP). We measured oxygen consumption, to 
assess mitochondrial functionality, and estimated lactate levels in the extracellular medium, to assess glucose 
metabolism. Moreover, the comparison between these two parameters and their ratio allowed us to determine a 
metabolic phenotype of neurons regarding quiescent/energetic and glycolytic/aerobic states. 

Results 

No significant differences in basal and maximal OCR between wild type and transgenic neurons were observed. 
However, although there were no differences between glycolysis and glycolytic capacity, significantly lower ECAR 
values and more aerobic cells were found in transgenic neurons at basal conditions. 

Conclusion 

Our results suggest that neuronal dysfunctions observed in AD might not be caused by an impaired glycolysis or 
defects in mitochondria per se. However, possible alterations in the interface between cytosolic and mitochondrial 
metabolism could be present. Further investigations on metabolites availability and utilization, and the 
development of new high-energy demand experimental conditions will help in elucidating these points. 
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CEREBRAL BLOOD FLOW AND CEREBRAL OXYGEN CONSUMPTION IN HEALTHY AGING AND AD 
PATIENT 
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Aims 

To investigate whether cerebral blood flow  (CBF) and  cerebral  oxygen  metabolism (CMRO2) decline with 
healthy aging and to shed  some  light on  the  cerebro-metabolic  changes  following normal aging  and in AD, 
we  carried  out a  series of CBF/ CMRO2  PET studies.  

Method 

14 healthy young and 14 elderly subjects as well as 8 AD patients underwent  CBF and CMRO2 quantitative PET 
scans at rest. Mean subtracted  image volumes (elderly < young) and (AD < elderly)  were  converted  to  z-
statistic  volumes.  

Results 

Whole brain  CBF and  CMRO2  values in  the  AD group 
were  significantly  lower  compared  to  those  of  elderly which in turn were lower compared to 
young.  Regionally, oxygen consumption decreased more progressively than CBF in some areas and 
predominantly so in the neocortex. CBF and CMRO2 decreased  in the frontal  lobe, L/R lateral 
parietal  cortex,  and  cingulate.  Oxygen decline was more pronounced  in the pre-central gyrus and occipital 
areas than CBF. A somewhat similar and significant pattern of decrease in grey matter intensity was seen, 
primarily in the frontal and lateral parietal cortices.  

Conclusion 

Our data indicate a significant decline of global and regional CMRO2 with concomitant CBF decrease. The 
decreases of CBF and CMRO2 in healthy aging and AD are  most  likely  due to combination of several factors 
such as functional deafferentation, changes in neurotransmitter  systems, cell  death following  healthy  aging, 
and atrophy. The metabolic depression in aging and in AD patients, suggests a dysfunction  of 
neuronal  circuits  that underlie some age-related changes in  cognitive  function.  
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THE ROLE OF 17-BETA HYDROXYSTEROID DEHYDROGENASE IN LIPID METABOLISM AND 
ALZHEIMER’S DISEASE 
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Aims 

Intracellular amyloid-beta has been shown to bind to a key mitochondrial enzyme known as 17-beta 
hydroxysteroid dehydrogenase (17-beta HSD10), which plays an essential role in the beta-oxidation of branched 
fatty acids for the production of energy. Region specific upregulation of 17-beta HSD10 is seen within the brain in 
Alzheimer’s disease, which may be associated with a compensatory shift to the catabolism of white matter lipids 
as an alternative source of energy within the brain, hence may contribute to the characteristic white matter 
damage seen in the diseased state. We aim to investigate the effects of the disease-relevant over-expression of 
17-beta HSD10 and its interaction with intracellular amyloid-beta through the use of cellular disease models. 

Method 

Clonal HEK293 and SH-SY5Y cell lines were created to over-express 17-beta HSD10 to a disease-relevant level. 
Using site-directed mutagenesis, a mutation was introduced into the catalytic triad of 17-beta HSD10, creating a 
catalytically inactive form of the enzyme. A second variant of 17-beta HSD10 was produced incorporating 
mutations which prevent its interaction with amyloid-beta.  

Results 

The generated cell lines were validated using western blot, confirming the over-expression of 17-beta HSD10. 
Mutated variants of 17-beta HSD10 were successfully created, and are currently being validated. 

Conclusion 

Using these cellular disease models, parameters of oxidative stress and mitochondrial function will be analysed 
alongside lipid and metabolite profiles to gain insight into the downstream effects of the disease-relevant over-
expression of 17-beta HSD10 and its interaction with endogenously expressed intracellular amyloid-beta via the 
transfection of the Swedish mutation of the amyloid precursor protein. 
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EVALUATION OF RECEPTOR INTERACTIONS DURING REELIN/CLUSTERIN SIGNALING 
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Aims 

The extracellular matrix molecule Reelin plays a central role in migration and positioning of neurons in the cortex, 
hippocampus and cerebellum during embryogenesis. The canonical Reelin signaling pathway starts with binding 
of Reelin to apolipoprotein E receptor 2 (ApoER2) and very low-density lipoprotein receptor (VLDLR), which 
triggers Src-family kinase induced tyrosine phosphorylation of the intracellular adaptor protein disabled-1 (Dab1). 
Clusterin (apolipoprotein J) is also a ligand for ApoER2 and VLDLR which mimics Reelin signaling.  Clusterin can 
bind to amyloid beta (Aβ) oligomers and inhibits the aggregation of Aβ and therefore prevents further formation of 
senile plaques in the Alzheimer disease (AD) brain. 
Binding of Reelin is thought to result in receptor oligomerization and subsequent clustering of Dab1. Until now the 
size of clusters and type of oligomerization (homo- or hetero-oligomerization) of the receptors is unknown. 

Method 

Evaluation of the oligomerization state of ApoER2 and VLDLR upon Reelin/Clusterin binding using Homo-FRET 
and FLIM Hetero-FRET microscopy. 

Results 

FRET and FLIM studies demonstrate that hetero- and homodimerization of ApoER2 and VLDLR is present even 
in the absence of Reelin. These results were confirmed using biochemical methods such as co-
immunoprecipitation experiments.  
Slight differences on the dimerization state of ApoER2 and VLDLR upon ligand binding was detected, but further 
studies are required. 

Conclusion 

FLIM measurements on live cells can be accurately performed on the Microtime200 (Picoquant) and analyzed 
with FLIMfit software. 
Different concentrations of Reelin and Clusterin will be used to stimulate cells expressing fluorescently tagged 
receptors which will allow determining association constant in living cells. 
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CHRONIC HYPOXIA ACCELERATES CORTICAL CHANGES IN THE GLYCEROPHOSPHOCHOLINE 
LIPIDOME LINKED TO PHENOCONVERSION IN APPSWE/PS1DE9 MICE 
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Aims 

Although disruptions in glycerophosphocholine metabolism are observed in Alzheimer’s Disease (AD), it is not 
known whether environmental insults trigger these changes in persons with preclinical AD.  Here, our objective 
was to determine whether chronic hypoxia, an environmental insult that advances onset of learning and memory 
deficits in APP

Swe
/PS1

dE9
 mice from 6-9 to 4 months of age, is sufficient to precipitate lipid metabolic dysfunctions. 

Method 

We used a targeted lipidomic approach to compare glycerophosphocholine metabolite lipidomes in frontal cortex 
and hippocampus of pre- and post-symptomatic APP

Swe
/PS1

dE9
 mice with or without prior hypoxic challenge.   

Results 

Product to precursor ratio lipid pathway analyses identified three lipid abnormalities in symptomatic 6-9 month old 
APP

Swe
/PS1

dE9
 mice not present in pre-symptomatic 4 month-old mice: (i) a reduction in the bioavailability of 

glycerophosphocholine-incorporated dietary fatty acids, (ii) an increase in monounsaturated fatty acid 
biosynthesis at the expense of saturated fatty acid homeostasis, and (iii) an impairment in Land’s cycle 
glycerophosphocholine remodeling of alkylacylglycerophosphocholines.  Onset of these metabolic deficits were 
accelerated in younger APP

Swe
/PS1

dE9
 mice by chronic intermittent hypoxic challenge corresponding with earlier 

onset of learning and memory deficits.  At the molecular level, we found that two-fold decreases in PC(O-
18:4/4:0) and two-fold increases in PC(23:1/0:0) and PC(O-22:1/2:0) in frontal cortex were the primary indicators 
of both late-onset amyloid-beta-mediated and early-onset hypoxia-accelerated phenoconversion. 

Conclusion 

Taken together, these findings demonstrate that chronic hypoxia accelerates AD-like aberrant 
glycerophosphocholine metabolism and, in doing so, may place persons with preclinical AD at risk of 
phenoconversion. 
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ADPD7-0201 
AMYLOID-Β (AΒ) BINDING TO MEMBRANES DEPENDS ON BOTH, LIPID COMPOSITION AND AΒ 
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Aims 

Although Alzheimer's disease is the most prominent neurodegenerative disease and the sixth leading cause of 
death, the underlying molecular mechanisms are still enigmatic. One important role is the interaction of amyloid-β 
(Aβ) with neuronal cell membranes. Nanodiscs (NDs) are excellent tools for protein-membrane studies due to 
their flexibility in lipid composition, size homogeneity and detergent absence. The application of NDs as model 
systems for Aβ membrane interactions can shed light on binding constraints and parameters as well as on 
various structural aspects. 

Method 

Therefore, we prepared NDs differing in lipid composition, charges of phospholipid head groups, ganglioside and 
cholesterol content. Aβ-ND interaction was analysed by fluorescence titration (FT), Bio-Layer Interferometry (BLI) 
and nuclear magnetic resonance spectroscopy (NMR). 

Results 

FT, BLI and NMR revealed that Aβ binding to NDs is strongly dependent on the applied lipid composition. 
Especially, NDs containing a ganglioside cluster composed of 27 to 39 GM1 molecules revealed dissociation 
constants, KDs, in the nanomolar range for Aβ(1-40) and Aβ(1-42), which indicate that NDs serve as excellent 
tools to study Aβ-membrane interactions. Moreover, only monomeric but not oligomeric Aβ species did bind to 
ganglioside containing NDs. Thus, ganglioside binding is a function of monomeric Aβ that is lost upon 
oligomerisation. 

Conclusion 

To the best of our knowledge, this is the first report of a loss of function for monomeric Aβ upon aggregation. 
Binding of monomeric Aβ to membranes with ganglioside GM1 clusters could well be functionally relevant as in 
several signaling pathways GM1 is involved. 
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Aims 

An important pathological hallmark of Alzheimer disease (AD) includes the accumulation of amyloid plaques 
consisting mostly of aggregated forms of amyloid β-protein (Aβ). Previous studies have established the 
Apolipoprotein E (APOE) gene as the most important genetic risk factor for AD. APOE has several different 
isoforms, with ε2, ε3, and ε4 being the most common in the human population. Carriers of the ε4 allele have a 3.7 
to 12-fold increased risk for developing AD relative to the ε3/ε3 genotype. Using knock-in mice expressing human 
APOE isoforms, our laboratory showed that APOE-hemizygous mice have significantly less plaque deposition 
compared to homozygous littermates. This suggests that decreasing APOE level in adults may be an effective 
approach to lower amyloidosis. 

        

Method 

We utilize ASO to reduce ApoE expression in adult APP/PS1-21 mice that carry one of three human APOE 
alleles. This well-established mouse line shows plaque deposition starting at 2 months. 

Results 

Our results show significant reduction of ApoE expression by more than 50% in adult ε3 and ε4 mice following 
treatment with an ASO starting at 1.5 months of age when assessed at 4 months of age. Furthermore, 
immunohistological analyses suggest an effect on Aβ plaque morphology. However, no significant change in Aβ 
levels are detected upon treatment at age of analysis. 

Conclusion 

Based on these results, we hypothesize earlier treatment might be necessary to significantly alter Aβ pathology. 
To test this hypothesis, another study is underway where ASOs are injected intracerebrally at P0 and Aβ 
pathology will be assessed at 4 months of age. 
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DYNEIN DYSFUNCTION REPRODUCES AGE-DEPENDENT RETROMER DEFICIENCY: CONCOMITANT 
DISRUPTION OF RETROGRADE TRAFFICKING ALTERS APP METABOLISM. 
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Aims 

β-amyloid protein (Aβ) plays a pivotal role in Alzheimer's disease (AD) pathogenesis, and accumulating evidence 
suggests that endocytic dysfunction is involved in Aβ pathology. Retromer mediates the retrograde transport of 
various cargo from endosomes to the trans-Golgi network, and several studies show that retromer deficiency 
enhances Aβ pathology both in vitro and in vivo. Cytoplasmic dynein, a microtubule-based motor protein, 
mediates minus end-directed vesicle transport via interactions with dynactin, another microtubule-associated 
protein that also interacts with retromer. We previously showed that aging attenuates the dynein-dynactin 
interaction and that dynein dysfunction reproduces age-dependent endocytic disturbance, resulting in the 
intracellular accumulation of β-amyloid precursor protein (APP) and its β-cleavage products including 
Aβ. However, how dynein dysfunction causes such alteration in APP trafficking and metabolism remains unclear. 

Method 

First, we analyzed the brains of various aged monkeys to clarify whether aging affects retromer trafficking. Then 
we performed RNAi studies to assess our hypothesis that dynein dysfunction may be involved in the age-
dependent retromer deficiency. 

Results 

We observed that aging itself affects retromer trafficking in cynomolgus monkey brains, and we confirmed that 
dynein dysfunction reproduces age-dependent retromer deficiency such as the endosomal accumulation of 
retromer-related proteins as well as APP. Moreover, we also demonstrated that the knockdown of Rab7, Rab9, or 
Rab11 did not alter endogenous APP metabolism such as observed in aged monkey brains and dynein-depleted 
cells.  

Conclusion 

These findings suggest that dynein dysfunction can cause retromer deficiency and that concomitant disruption of 
retrograde trafficking may be the key factor underlying age-dependent Aβ pathology. 
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AMYLOID BETA PEPTIDE REDUCES SNARE-MEDIATED MEMBRANE FUSION: AN INSIGHT INTO 
NEUROTOXICITY ASSOCIATED WITH ALZHEIMER’S DISEASE 
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Aims 

Accumulation of Abeta42 in Alzheimer’s disease (AD) results in the irreversible damage of neuron structure and 
function. For neuronal communication, synaptic vesicles fuse with the pre-synaptic plasma membrane with the 
help of SNARE proteins to deliver neurotransmitters into the synaptic cleft. We hypothesized that the neurotoxicity 
of Abeta42 on neuron structure and function might be due to its potential interaction with the SNARE fusion 
machinery (the active trans-SNARE complex bridging the t- and v-SNARE membranes together). Thus, the 
objectives in the present work are: (i) To investigate if the presence of different assembly states of Abeta42 in 
Alzheimer’s could lead to defects in membrane fusion and thus neuronal function; and (ii) To elucidate the protein 
and lipid determinants of Abeta42 action on SNARE-mediated membrane fusion.   

Method 

The fusogenic activity of SNARE proteins reconstituted into liposomes was monitored in the absence and 
presence of different assembly states of Abeta42 (oligomeric and fibrillar) using a FRET-based lipid-mixing assay. 
Furthermore, to identify the target for Abeta42 action, binding experiments between Abeta42 and SNARE 
liposomes were carried out. pHluorin-tagged VAMP2 will be expressed in cells to investigate the effect of Abet42 
on exocytosis.  

Results 

Both the oligomeric and fibrillar forms of Abeta42 were found to reduce membrane fusion. Further, the binding 
experiments revealed that the reduction in membrane fusion in the presence of Abeta42 is possibly a 
consequence of Abeta42 binding to the trans-SNARE complex.  

Conclusion 

Results so far point towards a direct effect of Abeta42 on synaptic vesicle fusion via its interaction with SNARE 
proteins.  
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Aims 

The cholesteryl ester transfer protein (CETP) is a plasma lipid transfer protein that transports cholesteryl esters 
from high-density (HDL) to low-density (LDL) and very low-density lipoproteins (VLDL), leading to cholesteryl 
ester-enriched LDL and VLDL particles. Epidemiological and genetic studies demonstrated that impaired CETP 
activity associates with cardiovascular health and lower rate of memory decline. We investigate if CETP affects 
amyloid-beta generation and Alzheimer’s disease progression using cell culture and CETP transgenic mouse 
models.  

  

Method 

Chinese hamster ovary cells (CHO) stably expressing the amyloid precursor protein (APP695) and a transgenic 
mouse strain expressing the human CETP under its natural promoter (B6.CBA-Tg(CETP)5203Tall/J) were used. 
Amyloid-beta peptides were quantified by enzyme-linked immosorbent assay (ELISA). Expression of Alzheimer’s 
disease risk genes was determined by RT-qPCR and the relative abundance of brain lipids was determined using 
matrix-assisted laser desorption/ionization-imaging mass spectrometry (MALDI-IMS).  

Results 

CETP activity increased secreted amyloid-beta peptide levels in cell culture models. This effect required the 
presence of LDL-receptor related protein 1 (LRP1). Expression of hCETP in transgenic animals was induced with 
a 1% (w/w) cholesterol diet and led to upregulation of inflammatory cytokines and modulation of Alzheimer’s risk 
genes in the liver. Interestingly, hCETP led to altered brain lipid composition and distribution.  

Conclusion 

We conclude that CETP activity may contribute to amyloid-beta generation. Further analyses are required to 
evaluate its impact on Alzheimer’s markers in vivo. 
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IDENTIFICATION OF THE MOLECULAR SIGNATURE IN SUBSETS OF PLAQUE VS NON-PLAQUE 
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Aims 

Identify the molecular signature in subsets of microglia in AD utilizing novel markers specific to neuritic vs. diffuse 
Ab-plaque associated microglia. 

 

Method 

Novel microglia specific markers were utilized to distinguish and sort Ab-neuritic plaque vs. non-plaque 
associated microglia. The molecular signature was identified by immunocytochemistry and MG550 nCounter 
microglial chip analysis. In human samples, plaque vs. non-plaque associated TMEM119+ microglia were isolated 
by laser-capture microscopy and characterized by quantitative mass spectrometry analysis. 

 

Results 

We identified a common microglia neurodegenerative signature (MGnD) in APP/PS1, SOD1 and EAE mouse 
models and in human Alzheimer’s disease. The molecule P2ry12 is specifically expressed in homeostatic M0-
microglia and its expression is lost in MGnD-microglia. In contrast, we found that Clec7a was among the highest 
upregulated molecules in MGnD microglia. We then identified three microglia phenotypes based on P2ry12 and 
Clec7a expression: 1) P2ry12

+
/Clec7a

–
 microglia (not associated with Ab-plaques); 2) P2ry12

Low
/Clec7a

Low
 

microglia (in close proximity to Ab-plaques); and 3) P2ry12
–
/Clec7a

+ 
microglia (associated with neuritic Ab-

plaques). Nanostring MG550 chip analysis showed that the P2ry12
–
/Clec7a

+ 
microglia phenotype associated with 

neuritic Ab-plaques was similar to that of MGnD microglia. Furthermore, there was a gradient of Clec7a 
expression in the brain with highest levels of expression in microglia closest to plaques; this correlated with loss 
of the homeostatic signature. 

Conclusion 

In mouse models and in human AD, there is loss of the microglial homeostatic signature in neuritic Ab-plaques 
leading to dysfunction in their ability to regulate brain homeostasis. 
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Aims 

AD pathogenesis is associated with the accumulation of the toxic amyloid-β (Aβ) peptides. The pathological 
cascade could be initiated by an imbalance between the production and clearance of Aβ peptides. Glial cells are 
known to play critical roles in CNS clearance processes including Aβ uptake and degradation. 

We investigated the molecular mechanisms of Aβ clearance and glial functions using the APP770 K687N/Aβ 
K16N familial Alzheimer Disease (FAD) mutation affecting the α-secretase cleavage site of APP (Kaden et al, 
2012), where the resulting Aβ42 peptide was resistant to neprilysin degradation.  
 
Method 

Primary rat glial cultures treated with Aβ42 synthetic peptides, and the effects on viability and activation assessed 
by MTT reduction, or immunofluorescence (expression of markers) and ELISA (cytokine release), respectively. 
ELISA and mass spectrometry were used to study Aβ degradation, specifically, quantification of Aβ34 as a 
metastable product. 

Results 

Aβ42 K16N treatment both decreased cell viability and increased expression of markers of glial activation only in 
the presence of wild-type (wt) peptides. Moreover, mutant Aβ42 peptide elicited a unique cytokine release 
signature, as compared to wt and a heteromixture of Aβ peptides. Interestingly, although mutant Aβ42 peptide 
alone appeared to be taken up faster than wild-type Aβ42 peptides, it was degraded to a lesser degree (~50%). 
Treatment with pharmacological inhibitors suggests roles for BACE1 and cathepsins in the production of Aβ34, 
which is an intermediate product.  

Conclusion 

The α-secretase APP/Aβ K16N mutation appears to impact glial cell clearance activities, suggesting a novel 
pathway of toxicity. 
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Aims 

The loss of glial glutamate transporter EAAT2/GLT1 is implicated to play a pivotal role in exacerbating 
Alzheimer’s disease (AD) pathology.  We sought to reveal the key mechanism modulating EAAT2/GLT1 during 
the disease course and determine whether pro-inflammatory cytokines play a key role in this process. 

Method 

In vitro: primary murine astrocyte and neuron co-culture received 20 ng/ml IL-1β, TNFα or IL-6 for 48 hours.  In 
vivo: 200 μg of anti-IL-1 receptor blocking antibody was administered i.p. to 9-month old 3xTg-AD mice for 6 
months.  Soluble proteins or total RNA were extracted after treatment for further analyses. 

Results 

Recombinant IL-1β or TNFα significantly increased GLT1 steady-state levels by ~35% and ~70% respectively (p 
< 0.0001) while recombinant IL-6 did not.  GLT1 mRNA, however, was not significantly affected by these 
cytokines.  We identified several microRNAs predicted to regulate GLT1 expression post-
transcriptionally.  Among them, microRNA-181 and microRNA-29a were significantly decreased following the 
cytokine treatment (p ≤ 0.05) while other predicted microRNAs did not show significance.  In support of our in vitro 
data, blocking IL-1β receptor in 3xTg-AD mice showed significant decrease in GLT1 steady state levels in vivo by 

~40% (p = 0.00385).  Furthermore, we and others showed GLT-1 decrease is mirrored by an increase of 
microRNA-181 in 12 month old 3xTg-AD mice. 

Conclusion 

Pro-inflammatory cytokines, IL-1β and TNFα, upregulate astrocytic GLT-1 by suppressing microRNA-181 and -
29a.  This novel pathway may be valuable to develop potential neuroprotective therapies for AD. 
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Aims 

Amyloid and tau are tightly linked to Alzheimer’s disease (AD) pathology. Recently, septins (Septs), a family of 
guanosine triphosphate-binding proteins, also attracted attention in the field of neurodegenerative disorders. 
Sept2 was shown to accumulate in neurofibrillary tangles whereas Sept4 and 5 were rather associated with 
Parkinson’s disease (PD). Therefore, the aim of our study was to investigate the role of Sept2 and Sept9 in AD 
and other neurodegenerative disorders such as PD.  

Method 

Sept expression was analyzed in post-mortem brain samples of AD and PD patients compared to age-matched 
controls. Sept2 expression was analyzed in glial cells and neurons using immunohistochemistry. Biochemically, 
Sept2 and 9 levels were determined in cortical regions using qRT-PCR and immunoblot analyses. Additionally, 
Sept2 and 9 were investigated in two distinct murine models for AD on protein and mRNA level. 

Results 

Sept2 was predominantly expressed in glial cells. Elevated Sept2 expression was detected 
immunohistochemically in the dentate gyrus of AD and PD patients compared to aged controls. Biochemically, 
Sept2 protein levels remained unchanged in the cortex. Cortical Sept 9 protein expression patterns revealed 
alterations in white but not grey matter. In murine AD models, alterations were observed for Sept2 and 9 on 
mRNA level but not on protein level.  

Conclusion 

Septs seem to be involved in neuropathological processes as Sept2 and 9 levels are altered in AD and PD. 
However, to elucidate the exact pathogenic impact of Septs in neurodegeneration further studies are required. 
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Aims 

Astrocytic hyperactivity is a prominent component of network dysfunction in models of Alzheimer’s disease (AD). 
We have previously shown that astrocytic hyperactivity is most pronounced in reactive astrocytes around plaques, 
and is mediated by purinergic signaling through the P2Y1 receptor. However, the consequences of long-term 
treatment with a P2Y1 receptor antagonist for network activity, amyloid metabolism and behavior have remained 
undetermined. 

Method 

We administered the P2Y1 receptor antagonist MRS2179 intracerebroventricularly to APPPS1 mice or age-
matched littermates for 6 weeks using osmotic minipumps. We recorded astroglial-neuronal network activity in the 
cortex and hippocampus using in vivo two-photon microscopy. Spatial learning and memory were tested using the 
Barnes Maze. Hippocampal long-term potentiation (LTP) was investigated in acute hippocampal slices. Plaque 
load, gliosis and soluble and insoluble amyloid levels were determined by immunohistochemical and biochemical 
analysis. 

Results 

We  found that chronic P2Y1 receptor blockade resulted in a normalization of astroglial hyperactivity. Moreover, 
deficits in spatial learning and memory were significantly ameliorated by P2Y1 inhibition compared to vehicle-
treated controls. Consistently, the LTP deficit found in slices obtained from APPPS1 mice was not observed in the 
presence of MRS2179. Preliminary data indicate that these effects occured without significant changes in 
cerebral amyloidosis. 

Conclusion 

Chronic P2Y1 receptor inhibition normalized network dysfunction, ameliorated cognitive abnormalities, and 
reduced synaptic dysfunction. Our data indicate that aberrant astrocytic network activity contributes to synaptic 
and cognitive deficits in mouse models of AD, and that purinoreceptor signaling may represent a potential 
therapeutic target for future translational studies. 
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Aims 

The correlation of aging and Alzheimer Disease is poorly investigated. Especially, the cytotoxic effects of β-
amyloid (Aβ) in aging astrocytes have been poorly explored. Astrocytes are the most abundant CNS cells that 
undergo senescence with age and in response to stress. Therefore, it is hypothesized that sensitivity to Aβ may 
significantly change during astrocytes senescence. Thus, the aim of this study is to investigate the mechanisms of 
cytotoxic actions of Aβ peptide in senescent human astrocytes in vitro. 

Method 

Human astrocytes were senesced then senescent and young astrocytes were treated with Aβ42 oligomers. 
Astrocyte senescence was confirmed using SA-β-galactosidase staining method. The effect of Aβ42 on normal 
and senescent astrocytes was assessed by monitoring ROS levels, IL-6 and ERK1/2 activity. N-acetyl-L-cysteine 
(NAC) was used as oxidative stress inhibitor. 

Results 

Human astrocytes reached senescence after 15-20 population doublings. Both young and senescent astrocytes 
exposed to 5 µM Aβ42 showed an increased ROS production, however in senescent cells the ROS level were 
significantly higher compared to young cells. Cells preincubated with NAC shown a decreased ROS generation in 
all treatment groups. Furthermore, Aβ42 exposure lead to increased IL-6 expression in senescent astrocytes the 
level of IL-6 was five-fold higher than in young astrocytes. The similar trend was observed in ERK1/2 activity. 

Conclusion 

Our findings from this study suggest that senescent astrocytes are more susceptible to cytotoxic actions induced 
by Aβ42 rather than young astrocytes. 
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THE HYBRID DRUG JC21 DELAYS RETINAL DEGENERATION IN A MOUSE MODEL OF RPE ATROPHY 
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Aims 

Age-related macular degeneration (AMD) is the first cause of blindness in industrialized countries (31.2% at 70-74 
years). Despite its high prevalence, there are no effective treatments for the non-exudative type of this disease 
(dry AMD). AMD is characterized by the formation of focal deposits of lipids and proteins, including amyloid-beta, 
between the Bruch's membrane and retinal pigment epithelium (RPE) known as drusen. Oxidative stress and 
inflammation have been also described as major contributors for retinal degeneration in dry AMD. We have 
designed a new hybrid drugs (JC21) to tackle simultaneously those three therapeutics targets. 

Method 

JC21 is the combination of a SIRTUIN 1 activator and a non-classical anti-inflammatory agent in a single hybrid 

drug. Individually both components have extremely limited bioavailability; however, when we linked them together 
in a hybrid, their bioavailability and bioactivity improved. The Prpf31

A216P/+
 mice develop RPE degeneration, 

pseudo-drusen deposits and thickness of the Bruch membrane. The protective effect of JC21 was tested in this 
animal model. 

Results 

JC21 was daily administered in eye-drops for 2.5 months. After the treatment, the animals were evaluated by 

funduscopy, ocular coherence tomography, optomotor test and electroretinography. Our overall results show 
morphological and functional improvement in the treated animals, observed by a decrease in pseudo-drusen 
deposits, a recovery of the retinal thickness, an increase in positive optomotor responses and rescue of the RPE 
specific c-wave. 

Conclusion 

Our results strongly support that the hybrid drug JC21 induces neuroprotection of photoreceptors and RPE. The 
broad mechanism of action of JC21 might useful for other neurodegenerative diseases. 
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Aims 

The TgF344-AD rat model (APPsw/PS1ΔE9) presents with frank neuronal loss and neurofibrillary tangles of 
hyperphosphorylated-Tau, which are lacking in many commonly used Alzheimer’s disease (AD) models. My first 
objective is to assess the effect of scyllo-inositol treatment, utilized to remove Aβ insult, on amyloid and Tau 

pathology in TgF344-AD rats. I hypothesize that treatment will decrease Aβ and Tau pathology. My second 
objective is to assess the levels of neurogenesis within the hippocampus, in TgF344-AD rats and non-transgenic 
(NTg) littermates, treated or untreated with scyllo-inositol. I hypothesize that TgF344-AD rats will have dysfunction 
in neurogenesis compared to NTg rats, which will be decreased by scyllo-inositol treatment. 

Method 

TgF344-AD rats with moderate plaque load (386 days old) and age-matched non-transgenic littermates were 
untreated or treated with scyllo-inositol (10 mg/ml in drinking water) for 4 months. Rats were injected with 5-

ethynyl-2’-deoxyuridine (EdU) and 5-bromo-2’-deoxyuridine (BrdU), to label replicating cells for proliferation and 
survival analyses, respectively. Rats were tested for burrowing to measure activities of daily living. 
Immunohistochemistry for Aβ (6F/3D) and Tau pathology (AT8,CP13,PHF1,Tau-5), ELISAs for plasma Aβ40/42, 
and immunofluorescent staining for hippocampal proliferation (EdU/DCX/GFAP) and survival (BrdU/NeuN/GFAP), 
were conducted. 

Results 

scyllo-Inositol treatment in the TgF344-AD rats decreased Aβ pathology. Preliminary results suggest that TgF344-

AD rats have impairments in burrowing and hippocampal proliferation, compared to non-transgenic rats, which 
are partly reversed by treatment.  

Conclusion 

Removing continual Aβ insult decreases certain AD-like pathological features in the TgF344-AD rats. Therapeutic 
approaches benefit from validation in preclinical models across different species. 
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Aims 

ALL1-fused from chromosome 1q (AF1q), originally considered as an oncogenic factor, has been implicated in 
the pathogenesis of neurodegeneration. AF1q is highly expressed during neurodevelopment, but its specific 
functions and molecular mechanisms in neural system remained elusive. 

Method 

Reporter assay showed AF1Q could activate WNT signaling. And co-immunoprecipitation (CO-IP) analysis 
demonstrated that AF1q bound specifically to T-cell factor/lymphoid enhancer binding factor-7 (TCF/LEF7), which 
stabilized TCF7 and facilitated TCF7 translocation into nucleus. Additionally, we identified the amino acid 11-20 
on AF1Q is sufficient for the binding of TCF7. Furthermore, the phosphorylation of Serine 11 on AF1Q is required 
for the binding of TCF7. The AF1Q-S11F mutant decreased the activation of WNT signaling and was unable to 
induce cell proliferation. 

Results 

Our study here demonstrated that AF1q facilitated neural stem cell proliferation.  AF1q induced cell proliferation 
by activating Wnt signaling pathway. 

Conclusion 

Our study here identified AF1Q as an important factor in neurodevelopment by interacting with TCF7 and 
regulating WNT signaling pathway.  
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Aims 

Alzheimer’s disease (AD) is the most common neurodegenerative disease that is characterized by amyloid-beta 
(Aβ) plaques formation and neurofibrillary tangels. Although abnormal neurogenesis has been found in AD brain 
and AD mouse, no detailed study has been performed on neurogenesis at early stage. 

Method 

Here, we engaged triple-transgenic AD (3xTg-AD) mice that carries mutations in APP, p-Tau, and PS1 to 
investigate this. We labeled the mice with BrdU postnatal two weeks old. One day post-BrdU labeling, dentate 
gyrus (DG)-dependent proliferation was performed. In addition, DG-dependent neurogenesis was conducted one 
month post-BrdU labeling. 

Results 

We found that the proliferating cells (marked by BrdU) were reduced in the DG of 3xTg-AD mice. In addition, we 
observed an impaired neurogenesis in 3xTg-AD mice (marked by double positive BrdU and NeuN). Interestingly, 
we found that there was no change of phospho-Tau in the hippocampal of early (1.5 months old) AD mice; 
whereas, APP and soluble Ab expression were increased in 3xTg-AD mice. This suggests that the impaired early 
neurogenesis might be associated with the enhancement of APP processing that generates Ab.  Next, to 
elucidate the genes that contribute to APP-mediated the impaired neurogenesis in early AD, we conducted qPCR 
analysis and identified several potential APP downstream targets that may regulate neurogenesis and involve in 
APP regulating neurogenesis. We found that CDK6 and PTP4A1 were both upregulated in the hippocampal 
region of early AD. 

Conclusion 

Together, our study identifies APP-CDK6/PTP4A1 regulatory pathway may underlying abnormal neurogenesis in 
early onset of AD. 
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Aims 

Clinical and experimental data suggest an interaction between cerebral ischemia and fibrillar aggregation of 
endogenous proteins in various protein misfolding diseases such Alzheimer’s and Parkinson’s diseases [1-2]. We 
aimed at exploring the consequence of brief ischemia on amyloid and synuclein fibrillogenesis through a new 
experimental paradigm in mice.  

Method 

Swiss albino mice received injections of pre-aggregated fibrils (1-µl in 200-µM) in left and right striatum (beta-
amyloid(1-40), n=5; alpha-synuclein, n=6). After 2 or 3 weeks, animals were submitted to 30-min proximal Middle 
Cerebral Artery Occlusion (MCAo) by intraluminal filament model. Serial MRI was performed from day 1 to 3-4 
months post-MCAo for in vivo follow-up of edema and inflammation. Cerebral vascular and parenchymal amyloid 
deposits were quantified post mortem with Congo red and ThioflavinS stainings, as well as anti-beta-amyloid and 
anti-alpha-synuclein immunohistochemistry. 

Results 

MRI did not show any difference in inflammation-related signals between ipsi- and contralateral hemispheres. 
Histo-, immunohistochemical stainings demonstrated the presence of plaques away from the injection sites and 
being more prominent in the cortex of all mice, although the amyloid and synuclein fibrils were injected in 
striatum. Congophilic, ThiolavinS and anti-beta-amyloid positive parenchymal amyloid plaques were significantly 
higher in ischemic striatum and cortex when compared to non-ischemic hemisphere. Analysis of inflammation 
immuno-related markers is in progress. 

Conclusion 

We provide preliminary evidence that spreading and accumulation of beta-amyloid(1-40) and alpha-synuclein 
fibrils is enhanced after focal brief transient ischemia.  

References 

1.Thiel,et al.Stroke.2014;45(9):2825–2829.  

2.Unal-Cevik,et al.J Cereb Blood Flow Metab.2011;31(3):913–923.  

  

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 764 

 

  

  

A01.k. Disease Mechanisms, Pathophysiology: Vasculature, microbleeds, hypertension, angiogenesis 

 
ADPD7-1803 
ENHANCED ANTIGEN RETRIEVAL OF BLOOD VESSEL IMMUNOHISTOCHEMISTRY IN THE CONTEXT OF 
ALZHEIMER’S DISEASE 
Y. Decker

1
, Y. Liu

1
, A. Mueller

2
, K. Fassbender

1
 

1
Saarland University, Department of Neurology, Homburg, Germany 

2
Saarland University, Department of  Diagnostic and Interventional Radiology, Homburg, Germany  

 
Aims 

Technically the brain vasculature can be investigated in different ways ranging from in vivo to biochemical 
methods. Immunohistochemistry is a simple and powerful method that can also be applied to archival tissues. 
Unfortunately, the staining of brain vessels has been challenging on paraffin sections. We aimed to develop an 
optimized technique that could be used in the context of Alzheimer’s disease (AD). 

Method 

We describe a simple and robust method that allows the detection of the brain vasculature on thick paraffin 
sections in mouse and human brains.  

Results 

We first showed that our method is fully compatible with the detection of glial cells and key markers of AD 
including amyloid beta and P-Tau.  

We next compared the microvasculature length in the TgCRND8 mouse model of AD to the cerebral blood flow 
using arterial spin labeling perfusion MRI.  We found that the observed decrease in hippocampal blood flow was 
associated with a significant reduction of the microvasculature length in the dentate gyrus. 

We further investigated the microvasculature in 2 additional models of AD: APP-PS1 and P301S. Similar to 
TgCRND8, we observed a reduction of the blood vessels length in the dentate gyrus. 

Conclusion 

We describe a new, simple, robust and sensitive tool to further characterize the brain vasculature in mouse and 
AD postmortem brains. Furthermore, we observed a reduction of the microvasculature length in the dentate gyrus 
of 3 different mouse models suggesting a critical role of the brain vasculature in the physiopathology of AD. 
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Aims 

Although stroke and AD are distinctly different diseases, it is thought that stroke can initiate critical changes in the 
brain that lead to increased susceptibility for the development of AD. Objectives of this work were to induce sub-
clinical prefrontal cortical stroke and determine the molecular changes related to AD pathogenesis post-ischemic 
insult.  

Method 

The endothelin-1 (ET-1) model of ischemia was utilized for sub-clinical focal stroke induction, while the APPsi:tTA 
mice were used to model AD so as to allow temporal control of APP gene expression. To examine the impact of 
focal ischemia on AD, bigenic (tTA/APP) and control (tTA) mice were given either a localized stroke with ET-1 (2 
µg/µl) or sham (vehicle) surgery in the medial prefrontal cortex (mPFC) of the right hemisphere and allowed to 
recover, before turning on APP gene expression. Structural MRI one week following surgery allowed for 
evaluation of the size and location of the stroke. Immunohistochemistry for Aβ (6F/3D), immunofluorescence for 
astrocytes (GFAP), microglia (Iba1), myelin (MBP, MAG, MOG), and ELISAs for plasma Aβ40/42, were 
conducted 7 weeks post-Aβ induction. 

Results 

All stroked and shammed bigenic (tTA/APP) and control (tTA) mice were confirmed to have received mPFC 
injections. Preliminary results of the histopathological analysis suggest the stroked bigenic (tTA/APP) mice exhibit 
not only greater AD pathologies but also white matter damage. 

Conclusion 

Stroke-induced damage to the microvasculature enhanced both local and global AD pathogenesis, and white 
matter damage persists 10 weeks after the initial ischemic event. 
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ADPD7-1346 
IRON, COOPER AND ZINC CONCENTRATIONS IN CEREBROSPINAL FLUID: A COMPARATIVE STUDY 
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Aims 

Alzheimer’s disease (AD) is a common neurodegenerative disease characterized by memory loss, language 
breakdown, and progressive cognitive impairment. It affects select cerebral areas and is associated with protein 
aggregation, oxidative stress, mitochondrial dysfunction, transition metal accumulation, and inflammation. There 
is considerable evidence that abnormal biometal homeostasis is a key feature of many neurodegenerative 
diseases and may have an important role in the onset, the progression and the pathogenesis of 
neurodegenerative disorders. Our study focuses on the analysis of the differences in the concentrations of copper 
(Cu), iron (Fe) and zinc (Zn) in CSF. 

Method 

CSF samples were collected from 50 patients with dementia (19 female and 31 male, age from 53 to 99 years 
with a mean age of 72 years), and 6 healthy controls. Analysis of Cu and Zn concentrations was performed by 
Atomic Absorption Spectrometer, values were expressed in micrograms per deciliter. Fe, Mg and Ca 
concentrations were determined by the colorimetric method using an automatic analyzer. 

Results 

In our study, the concentrations of Fe, Cu, and Zn were significantly higher in demented subjects in comparison 
with healthy controls; (Fe µmol dL

-1
: 0,64 +/- 0,37 vs 0,31 +/- 0,23, p=0.04, Cu µg dL

-1
: 59,52 +/- 34,35 vs 15,58 

+/- 5,75, p<0.05 and Zn µg dL
-1

: 36,57 +/- 20,70 vs 14,41 +/- 9,65, p=0,01, respectively). 

Conclusion 

The role of biometals in a growing list of brain disorders is supported by evidence from a wide range of sources 
including molecular genetics, biochemical studies and biometal imaging. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 767 

 

  

  

A01.l. Disease Mechanisms, Pathophysiology: Blood-brain barrier 

 
ADPD7-1335 
INVOLVEMENT OF THE EXTRACELLULAR MMP-12 PROTEINASE IN NEUROVASCULAR DAMAGES AND 
INFLAMMATION IN ALZHEIMER’S DISEASE 
A.E. Bonnet

1
, K. Baranger

1
, F. Jabès

2
, Y. Molino

2
, A. Bernard

1
, N. Marchi

3
, P. Giannoni

3
, E. Charrat

1
, 

J.M. Paumier
1
, S. Claeysen

3
, V. Dive

4
, S. Rivera

1
, M. Khrestchatisky

1
 

1
Aix Marseille Université, NICN UMR7259 CNRS, Marseille, France 

2
Vect-Horus, Faculté de médecine Nord, Marseille, France 

3
Université de Montpellier, IGF UMR5203, Montpellier, France 

4
CEA, Service d'Ingénierie Moléculaires des Protéines, Marseille, France  

 
Aims 

Increasing experimental evidence, including from our laboratory, suggests that matrix metalloproteinases (MMPs) 
are involved in Alzheimer’s disease (AD) pathogenesis. Among MMPs, MMP-12, also known as macrophage 
metallo-elastase, has been involved in the progression of neuroinflammation in the ageing brain, and its 
expression is induced in astrocytes and perivascular area during intracerebral haemorrhage. However, the 
implication of MMP-12 in AD pathogenesis remains to be studied. Accordingly, we investigated whether MMP-12 
is involved in blood brain barrier (BBB) dysfunctions and neuroinflammatory process during AD. 

 

Method 

In vitro rat model of BBB, determination of BBB permeability in vitro with lucifer yellow and in vivo with 

intracardiac administration of Evans Blue, immunocytochemistry, immunohistochemistry, MMP-12 knock-out 
mice, 5xFAD mouse model of AD, ELISA, western blotting and qPCR analysis. 

 

Results 

Using an in vitro rat model of BBB, we show that a pro-inflammatory agents such as TNF-a or IL-1b increases 

MMP-12 mRNA levels and that this is associated with an increased permeability of the endothelial cell monolayer. 
Moreover, we demonstrate that recombinant murine MMP-12 disrupts the endothelial cell monolayer, increases 
its permeability and cleaves tight junction (TJ) proteins, which are essential for BBB function. The role of MMP-12 
on neurovascular damages and neuroinflammation was confirmed in vivo in a newly developed bigenic mouse 
model of AD deficient for MMP-12 (5xFAD/MMP-12

-/-
), where BBB integrity was preserved compared to 5xFAD 

mice.  

 

Conclusion 

We describe for the first time the involvement of MMP-12 in vascular demise and in neuroinflammatory processes 
associated with AD.  

Funding by LECMA and the ANR (PREVENTAD project) 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 768 

 

  

  

A01.l. Disease Mechanisms, Pathophysiology: Blood-brain barrier 

 
ADPD7-0984 
AGE-RELATED BBB PATHOLOGY DOES NOT IMPAIR TRANSFERRIN RECEPTOR-MEDIATED 
TARGETING OF BRAIN MICROVESSEL ENDOTHELIAL CELLS IN THE 3XTG-AD MOUSE 
P. Bourassa

1,2
, W. Alata

1,2
, S. Paris-Robidas

1,2
, M.T. Traversy

1,2
, C. Tremblay

1,2
, V. Émond

1,2
, F. Calon

1,2
 

1
CHU de Quebec, Neurosciences Axis, Quebec, Canada 

2
Université Laval, Faculty of pharmacy, Quebec, Canada  

 
Aims 

The transferrin receptor (TfR) is highly expressed by brain capillary endothelial cells (BCEC) forming the blood-
brain barrier (BBB) and is thereby considered as a potential target for brain drug delivery. We and others have 
previously shown that antibodies binding the TfR, such as clone Ri7, are internalized into BCEC in vivo. However, 
BBB dysfunction is suspected to occur in Alzheimer's disease (AD) raising concerns about whether TfR-mediated 
transport is inefficient in this disease. In this study, we characterized BBB pathology and investigated whether 
TfR-mediated endocytosis into BCEC is altered in the 3xTg-AD mouse model. 

Method 

Characterization of AD-relevant BBB pathology was performed by western blot on isolated brain capillaries from 
12 and 18-month 3xTg-AD or non-transgenic mice. Analysis of TfR-mediated endocytosis of Ri7 was performed 
using in situ brain perfusion (ISBP) and immunofluorescence. 

Results 

Tau phosphorylation status was more pronounced in capillaries from 3xTg-AD mice compared to wild-type mice. 
18-month-old mice had higher levels of PECAM and ABCB1, and lower levels of Mfsd2a compared with 12-
month-old mice, with no significant effect of genotype. TfR levels in capillary extracts were not altered by older 
age or AD-like neuropathology. ISBP data revealed similar uptake coefficient values for Ri7 between ages and 
genotypes. Immunofluorescence results confirmed a thorough distribution of fluorolabeled Ri7 into BCEC 
following systemic administration. 

Conclusion 

Older age and 3xTg-AD transgenes induced pathological changes in brain microvessels, that are not associated 
with defects in TfR-dependent endocytosis, suggesting that TfR targeting of BCEC is feasible in AD. 
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Aims 

Although many reports have revealed dysfunction of endothelial cells in aging, causing blood-brain barrier (BBB) 
breakdown, the underlying mechanism remains to be explored. The purpose of this study is to investigate the 
relationship between aging and BBB disruption.  

Method 

C57BL/6, acid sphingomyelinase (ASM)
+/-

, Tie2-Cre, and loxP-flanked Tg-Smpd
stop

 mice were used in this study. 
To obtain endothelial cell-specific ASM overexpressing mice, Tg-Smpd

stop
 mice were crossed with Tie2-Cre mice. 

Data analysis was done in 3, 12, and 20-mo-old mice to examine the relationship between age-related BBB 
dysfunction and ASM. For in vitro experiments, we used hCMEC/D3 cells. After ASM treatment, we analyzed the 
molecular mechanisms related with endothelial cell hyperpermeability. We also determined pharmacological 
inhibitory effects of ASM using amitriptyline-hydrochloride in aged mice. 

Results 

We find that ASM is a critical factor for regulating brain endothelial barrier integrity. ASM is increased in brain 
endothelium and/or plasma of aging human and aged mice, leading to BBB disruption by increasing caveolae-
mediated transcytosis. Partial genetic inhibition of ASM (ASM

+/-
) in mice ameliorated the BBB breakdown and 

neurocognitive impairment during aging. Using human brain endothelial cells, we found that ASM regulated 
caveolae-cytoskeleton interaction through protein phosphatase 1-mediated ERM dephosphorylation, as well as 
apoptosis. Moreover, mice with conditional ASM overexpression in endothelium showed significant BBB 
impairment and neurodegenerative change in response to inflammatory stimulus. 

Conclusion 

Overall, these results reveal a novel role of ASM on controlling neurovascular function in aging, suggesting that 
ASM may represent a new therapeutic target for anti-aging.  
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Aims 

Alzheimer's disease (AD) is a neurodegenerative characterized by the neurotoxic accumulation of beta amyloid 
peptides (Aβ) in the brain. The majority of AD cases are sporadic with an origin not clearly established. Several 
genetic risk factors associated with these forms are linked with cholesterol metabolism and transport, as ApoE or 
clusterin. Moreover, there are a growing number of in vitro and in vivo studies suggesting an association between 

AD and disrupted cholesterol homeostasis. Recently, a gene, ABCA7, has been identified by several genome 
wide association studies, as a genetic risk factor for AD. This transporter is expressed at blood brain barrier 
(BBB) surface, key regulator of exchanges of molecules, as Aβ peptides or cholesterol, between blood and brain 
and thus of cerebral homeostasis.The aims of our study are to identify the functions of ABCA7 in cholesterol and 
Aβ exchanges at the BBB level. 

Method 

In order to decipher ABCA7 functions, in AD, at the brain vasculature level, we applied small RNA interference 
technique to a murine in vitro BBB model. We also analyzed brain capillaries of Abca7 knockout mice. 

Results 

Our results show that the decrease of ABCA7 gene expression was correlated with a decrease of ABCA1 and 
ApoE gene expression. Moreover, cellular cholesterol efflux is modified when ABCA7 expression is decreased in 
BBB cells. 

Conclusion 

Thus, ABCA7 influence cholesterol metabolism and lipid exchange at the BBB. These changes in cholesterol 
homeostasis could influence Aβ metabolism in brain. Therefore, ABCA7 represents promising therapeutic target 
for AD. 
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Aims 

Inheritance of the apolipoprotein E (APOE) e4 allele remains the leading genetic risk factor for developing 
sporadic AD, but the underlying mechanisms through which APOE4 contributes to AD risk is not fully 
elucidated.  APOE is implicated in cholesterol and lipid transport and metabolism, neurite sprouting, 
neurovascular support, and Aβ deposition.  The ability to establish induced pluripotent stem cells may facilitate 
better modeling of human diseases including AD at the molecular level using patient iPS-differentiated 
cells.  Here,  iPSC-derived astrocytes, BMECs, pericytes and microglia were established from patients with 
different APOE genotypes to identify phenotypic differences attributed to the APOE4 allele.   

Method 

iPSCs with differing APOE genotypes were used to generate astrocytes, brain micro-endothelial cells, pericytes, 
and microglia and identify transcriptomic differences due to differing APOE genotypes using RNA-seq analysis. 

Results 

iPS Astrocytes express GFAP and other astrocyte markers.  Microglia express canonical markers TREM2, 
P2RY12, and GPR34 and BMECs express ZO1, Claudin-5 and Occludin.  Here, we will provide genotype-
phenotype differences reflected in the different cell types within the brain that may result from differences in 
APOE genotype.  Collectively, these studies identify phenotypic differences from patients due to APOE genotype 
and support the notion that there are pleotropic mechanisms by which APOE4 influence brain function that 
contribute to AD risk. 

 
Conclusion 

Collectively, these studies identify phenotypic differences at the transcriptomic level from patients due to APOE 
genotype and provide novel therapeutic targets to how the inheritance of APOE4 influences brain function and 
contributes to AD risk. 
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Aims 

OBJECTIVES. In this study we investigate vasoactive proteins associated with the blood-brain barrier (BBB) 
amyloid efflux system, specifically, LRP and P-gp, and senile plaque (SPβ42) and vascular β42 lesion burdens 
within comparative Alzheimer brain samples. 

Method 

METHODS. Quantitative data included counts of SP42 lesions, and vessels immuno-stained for vascularβ42,LRP 
andP-gp from comparable randomly selected superior temporal (ST) and occipital (OC) site samples in each of 
14 Alzheimer brains. The samples were taken from 8 female and 6 male brains aged 63 to 80 years. 

Results 

RESULTS. Our results demonstrate that there is a significant positive correlation between the expression of P-gp 
and LRP positive vessels in both the superior temporal and occipital sites (p< .01). Both LRP and P-gp 
expression levels were variably negatively correlated with SP burdens in both ST and OC sites;most strongly in 
the OC with LRP (p < 0.05). In addition, there was a strong positive correlation in the OC between LRP and 
vascular β42. 

Conclusion 

CONCLUSIONS. These results support a complimentary, and perhaps cooperative role for P-gp and LRP, in the 
efflux of beta-amyloid from the brain in Alzheimer pathogenesis. These results also support the idea that, 
because there is a significant positive correlation between vascularβ42, but not senile plaques, and LRP in the OC, 
there are likely functional differences between the plaque and vascular compartments with respect to the 
regulation of the amyloid efflux transport system. 
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Aims 

The present study was aimed to investigate the modifying effect of Nigella sativa oil (NSO) alone and combined 

with antidiabetic drugs on brain insulin signaling pathway and to highlight their inhibitory effect on neurotoxicity 
induced in rats fed with a high-fat diet. Also, it aims to assess their anti-oxidative, anti-brain insulin resistance and 
anti-amyloidogenic activities. 

Method 

Streptozotocin (STZ)-induced rats fed with a high fat diet were orally administrated 2.0 ml NSO, 100 mg 
metformin (MET), 0.8 mg glimepiride (GLI), combination of 2.0 ml NSO and 100 mg MET and combination of 2.0 
ml NSO and 0.8 mg GLI & intraperitoneal injection of 1/100 LD50 of IOMe-AG538 in different groups. 

Results 

A significant elevation in brain ROS was observed with an abnormal stimulation of neuro-inflammation. In 
addition, an attenuation in brain insulin signaling, formation of Aβ-42 plaques and hyperinsulinemia were also 
observed. Furthermore, the expression profile of some AD-related miRNAs in serum and brain displayed their 
neuroprotective role. The treatment with NSO and the antidiabetic drugs restored the antioxidant levels, 
suppressed neuro-inflammation, stopped amyloidgenesis process and inhibited IOMe-AG538-insulin receptor 
inhibitory effect. 

Conclusion 

These data shed the light on the synergistic modulating effect of NSO with antidiabetic drugs to intercept AD 
related-brain insulin resistance in diabetes with the promising use of miRNAs as biomarkers in early diagnosis of 
AD. 
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Aims 

Accumulation of intracellular polysaccharides in the brain has repeatedly been associated with ageing and 
neurodegeneration. Additionally, a new variant of amylose (unbranched polysaccharides) has recently been found 
in brain homogenates from patients with Alzheimer´s disease (AD). The cellular consequences of polysaccharide 
accumulation, such as amylose formation, remain to be investigated but the accumulation is believed to be due to 
inefficient degradation in the brain. Amylose, at least in the gastrointestinal tract, is known to be degraded 
primarily by alpha-amylase. In the currents study we analyze whether alpha-amylase is also expressed in the 
brain and if it is affected by AD pathology.  

Method 

We analyzed brain homogenates from patients diagnosed with AD (n=13) and non-demented elders (n=7) by the 
use of Q-PCR. 

 

Results 

We found that alpha-amylase is endogenously expressed in human brain. We also detected a significant 
reduction of alpha-amylase expression in AD patients compared to controls as well as a negative correlation 
between alpha-amylase expression and amyloid beta pathology (Braak stages). 

Conclusion 

These findings suggest alpha-amylase, or the lack thereof, to be potentially involved in AD pathology and 
highlight the enzyme as an interesting target in further studies on polysaccharide accumulation in the AD brain. 
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Aims 

Brain tissues from familial Alzheimer’s disease (AD) patients were investigated for possible accumulation of 
amylin, a pancreatic hormone that is co-secreted with insulin and has similar cytotoxic properties to Abeta. 

Method 

Randomized temporal lobe samples from non-diabetic AD patients with presenilin or amyloid precursor protein 
mutations (F-AD group; <65 yrs old; N=27) and healthy individuals (Ctl group; >75 yrs old; N=12) were tested for 
amylin deposition by immunohistochemistry, ELISA, western blot and mass spectrometry. Duolink in situ 
proximity ligation assay (PLA) was employed to verify a possible amylin-Abeta interaction. Tissue pellets were 
treated with formic acid, freeze dried, then re-suspended in guanidine hydrochloride for further analysis with an 
amylin antibody by dot blot. 

Results 

F-AD brains displayed amylin immunoreactivity and mixed amylin-Abeta plaques. The presence of mixed amylin-
Abeta plaques correlates with an increase (>400% vs. Ctl; P<0.01) of the proximity signal in PLA experiments 
demonstrating the amylin-Abeta interaction. The levels of soluble amylin as measured by ELISA and western blot 
were comparable in both F-AD and Ctl groups. Intriguingly, after treatment of brain tissues with formic acid and 
guanidine hydrochloride, dot blot analysis displayed >300% (P<0.001) higher amylin levels in F-AD brains 
compared to controls, suggesting that large amylin aggregates fragmented into small oligomers that were 
recognized by the anti-amylin antibody. The identity of the amylin peptide was further tested by mass 
spectrometry data, thus convincingly demonstrating that amylin is contained in brain lysates from F-AD patients. 

Conclusion 

Blood amylin interacts with Abeta pathology in familial AD patients, which has potential therapeutic implications. 
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Aims 

Stress response is determined by brain. Brain dysfunction, resulting from aging, illness or genetic mutations, 
could reduce the tolerance of glucocorticoid stress hormones. When stress response or glucocorticoid levels that 
exceed tolerable limits in the brain, especially in the hippocampus, will have deleterious effects on the structure 
and function; however, the metabolic mechanism are not well understood.  

Method 

Here, we observed the change of pathology and metabonomics in the hippocampus of APP/PS1 and wild-type 
mice caused by chronic unpredictable mild stress (CUMS). 

Results 

We showed that 4 weeks of CUMS exposure increased the levels of glucocorticoids, reduced glucocorticoids 
receptor expression and promoted senile plaque deposition, neuronal injury, and cognitive impairment in 
APP/PS1 mice compared to C57 mice. Following CUMS treatment, only 1-monopalmitin, palmitic acid and stearic 
acid were changed compared with untreated C57 mice. While, compared to APP/PS1 mice, the levels of serine, 
threonine, o-phosphorylethanolamine and monostearin significantly decreased; in contrast, the levels of 3-
hydroxybutyric acid, L-malic acid and pantothenic acid increased in APP/PS1+CUMS mice. Among these 
alterations, 3-hydroxybutyric acid, valine, serine, beta-alanine and o-phosphorylethanolamine, which are involved 
in the sphingolipid metabolism, synthesis and degradation of ketone bodies, and amino acid metabolism, appear 
to take part in the stress-related cognitive impairment. 

Conclusion 

The result show that chronic stress accelerate the progression and metabolic disorder of Alzheimer's disease in 
APP/PS1 mice. 
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Aims 

We have previously shown in SH-SY5Y human neuroblastoma cells that the expressions of basal (75 kDa) and 
high molecular weight (HMW; 85 kDa) isoforms of the p75 neurotrophic receptor (p75NTR) are stimulated by 
amyloid-β42 oligomers (AβOs) via the insulin-like growth factor-1 receptor (IGF-1R). On the other hand, it is 
known that AβOs inhibit insulin receptor (IR) signaling. The purpose of the present study was to determine the 
involvement of IR signaling in the regulation of p75NTR protein isoform expression in cultured SH-SY5Y cells and 
in hippocampi from late-stage human Alzheimer’s disease (AD) brains. 

Method 

The expression levels of the indicated proteins were examined by Western blot analysis. 

Results 

Insulin induced the expression of basal and HMW p75NTR isoforms in SH-SY5Y cells. Reducing IR signaling with 
an IR kinase inhibitor (AG 1024) or IR-targeted siRNAs increased HMW p75NTR expression and reduced 
tyrosine receptor kinase-A (Trk-A) expression as well as PSD95 expression in SH-SY5Y cells. Both basal and 
HMW p75NTR isoforms were increased in the hippocampi of post-mortem late-stage human AD brains (relative 
to non-AD brains), and the protein expression of HMW p75NTR was negatively associated with Trk-A expression, 
PSD95 expression, and IR expression. Thus, increased p75NTR expression, specifically an increased p75NTR-
to-Trk-A ratio, is likely to play a role in synaptic loss and neuronal cell death in late-stage AD. 

Conclusion 

These findings suggest that increased expression of the p75NTR due to IR signaling inhibition by AβOs might be 
involved in the pathology of AD. 
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UNRELATED PATHOLOGICAL SIGNALS, COMMON PATHWAYS AND GRB2 AS A FACILITATOR OF CELL 
SURVIVAL 
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Aims 

The concept that Alzheimer’s Disease (AD) as a form of a metabolic disorder emerges out of numerous studies 
showing its similarity with Diabetes Mellitus (DM). Both share resemblances in glucose utilization through 
common Receptor Tyrosine Kinases (RTKs) like insulin receptor (InsR) or IGF receptor (IGFR). Here, we inspect 
the activation status of forty-nine human RTKs for both pathological scenarios. 

Method 

We performed human RTK array assay with the clinical and cell based models' lysates from both the disease 
condition. 

Results 

Among these RTKs, two have shown similar significant outcome and another two have shown significantly 
different outcome, for both AD and DM conditions, and interestingly all of them have Grb2 as the common 
downstream adaptor. Grb2 has been known to be overexpressed in AD mouse brain and human AD patients’ 
brain tissues. It is sensible therefore to believe that the protein plays a significant role in ameliorating the survival 
in both disease situations. The abundance of Grb2 in neurodegenerative conditionshas been shown to arrest 
cytoskeletal degradation to some extent, through ROCK/PAK/cofilin pathway. 

Conclusion 

This report unravels a unique role of Grb2 in survival homeostasis in different degenerative scenarios. 
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THIOREDOXIN-80 PREVENTS INSULIN AGGREGATION 
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Aims 

Increasing evidence supports the implication of insulin signaling alterations in the development of Alzheimer´s 
disease (AD). Insulin is related with tau protein phosphorylation and Aβ clearance, thus participating in the 
regulation of two major hallmarks of AD. Our group has previously demonstrated that Thioredoxin-80 (Trx80), 
which is dramatically decreased in AD brains, has an anti-amyloidogenic effect on Aβ and prevents its toxicity. 
Insulin is known to form amyloid aggregates that lead to a loss of its function. We hypothesize that Trx80 could 
also prevent insulin aggregation, and thus play a key role in the development of insulin signaling and glucose 
metabolism alterations reported in AD.  

 

  

Method 

Primary cultures, western blot, MTT assay, immunofluorescence, electron microscopy, Thioflavin T assay, qPCR.  

Results 

We show that Trx80 prevents insulin aggregation in vitro, and rescues the loss of function of aggregated insulin. 
Insulin and Trx80 co-localize in neurons in primary culture, what suggests the interaction of both proteins in vivo. 
Furthermore, there is a highly significant inverse correlation between Trx80 and insulin levels in AD neurons and 
insulinoma.  

Conclusion 

These results suggest a key role for Trx80 in the regulation of insulin signaling and glucose metabolism, although 
the molecular mechanisms and its role in pathological conditions remains to be investigated.  
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CEREBRAL GLUCOSE TRANSPORTER-2 AS A TARGET OF INTRACEREBROVENTRICULAR 
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Aims 

Insulin resistance in the brain (IRB) is a pathologic core of sporadic Alzheimer’s disease (sAD) in humans. IRB is 
experimentally induced by intracerebroventricular administration of streptozotocin to rats (STZ-icv rat model of 
sAD). Exact mechanism of STZ-icv action has not been elucidated but is proposed to be similar to the peripheral 
one which targets insulin receptor (IR) and glucose transporter-2 (GLUT2). We aimed to explore whether IR and 
GLUT2 in the rat brain are early targets of STZ-icv administration. 

Method 

Adult male Wistar rats were treated icv with STZ (1.5 mg/kg) or buffer (control) and sacrificed one hour after the 
treatment, with or without fixative perfusion. IR and GLUT2 protein expression was determined by 
electrophoresis/Western blot (WB) analysis in non-perfused brains (hippocampus /HPC/, parietal cortex /PC/) and 
by immunohistochemistry (IHC) in perfused ones. Data were analyzed by Kruskall Wallis/MannWhitney U-test 
(p<0.05). 

Results 

IR expression was mildly decreased in PC (-10%) and unchanged in HPC while GLUT2 expression was 
increased (+50%) in HPC and unchanged in PC of STZ-icv rats, as measured by WB. These findings were 
supported by IHC, which additionally showed a marked increase in GLUT2 expression in ependymal lining of the 
third ventricle in STZ-icv group, and co-expression of GLUT2 and IR in particular cells. 

Conclusion 

GLUT2 seems to be affected by STZ already one hour after its icv administration in regions involved in cognition 
and cerebral glucose sensing, which considering GLUT2/IR co-expression might bring more light to the 
pathophysiology of sAD.  

Supported by HRZZ-IP-2014-09-4639. 
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STOPPING THE VICIOUS CYCLE OF ALZHEIMER’S PROGRESSION: COMBINATIONAL COMPENSATION 
FOR INSULIN RESISTANCE, ENERGY SHORTAGE AND OXIDATIVE STRESS AS AN EFFECTIVE 
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Aims 

(1) To investigate the mechanisms Alzheimer's disease pathology, specifically the links between disruption of 
brain energy metabolism, neuronal malfunction and cognitive decline 
(2) To investigate the therapeutic potential of combinational chronic treatment for insulin resistance, inhibited 
glucolysis, and oxidative stress in AD. 

Method 

In-vitro: Brain slices were exposed to Aβ and changes in energy metabolism (extracellular glucose, lactate, 
NAD(P)H, FAD, pO2, GLUT3 and GLUT4 membrane expression) as well as electrophysiological parameters 
(neuronal Em and synaptic properties,  gamma oscillation power) were recorded. Preventative effects of 
exogenous insulin, pyruvate, or anti-oxidant Tempol on Aβ toxicity were investigated, separately and as a 
combinational treatment (“PINTE” = Pyruvate+INsulin+TEmpol). 

In-vivo: APP/PS1 mice and their wild-type littermates were chronically treated with PINTE (oral+intranasal) from 3 
months; behavioral tests were performed at 9 and 12 months (open field, passive avoidance, Barnes maze, T-
maze, and novel object recognition).  

Results 

Aβ exposure causes glycolysis reduction, leading to depleted ATP levels with downstream neuronal 
hyperexcitability and synaptic malfunction. Insulin and pyruvate exert differential and partial effects on Aβ toxicity, 
with PINTE treatment preventing most detrimental changes. In-vivo, pyruvate-only treatment normalizes AD-
related epileptic phenotype but does not rescue the cognitive function, while chronic PINTE treatment rescues the 
AD cognitive phenotype. 

Conclusion 

The primary parallel pathways of Aβ action start from initial energy deficiency, are amplified through multiple 
feedback loops, and result in yet greater energy shortage and oxidative stress. Simultaneous, multi-target 
compensation for AD-related insulin resistance, energy deficit and oxidative stress, such as the proposed PINTE, 
is highly efficient in preventing the progress of the disease. 
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STATISTICAL MODELING AND CROSS-VALIDATION OF STRUCTURAL COVARIANCE NETWORK OF 
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Aims 

Grey-matter (GM) atrophy is most ubiquitous imaging finding in Alzheimer’s disease (AD)  and likely to be 
patterned along a specific network.  Here, we modeled the network of structural covariance (SCov) of AD using a 
meta-analytic dataset and an entirely data-driven approach. 

Method 

Anatomic likelihood estimation method determined the regions of significant atrophy across 51 experiments 
comparing GM atrophy in 2502 subjects (991 AD and 1511 controls). These regions (nodes) estimated the edges 
of network through structural-meta analytic connectivity modeling method, in a serial and pair-wise univariate 
fashion. This network model (7 nodes and 13 edges) showed good fit to data on structural equation modeling 
(SEM), a well-established method to model connectivity estimating probabilistic dependence between observed 
variables. A novel model selection approach yielded a parsimonious network of SCov (6 nodes and 6 edges) with 
most significant paths; equivalent to effective functional connectivity. Topographically, this best-fitting network 
involved medial and lateral temporal, inferior parietal, posterior cingulate and thalamic regions; and it overlapped 
with only posterior part of default model network. Finally, this SCov network was cross-validated by fitting our 
model to a completely independent primary per-subject dataset obtained from Alzheimer’s disease Neuroimaging 
Initiative study (ADNI; n=215). 

Results 

The model fit was comparable with both meta-analytic dataset [c
2
(df) = 5.37(9)] and independent ADNI dataset 

[c
2
(df) = 9.02(9)] confirming the robustness of our modeling method. 

Conclusion 

This SCov network with further validation can provide an AD-specific phenotype. This data-driven network 
modeling method provides a framework for network modeling in neurodegenerative disorders using structural 
data. 
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Aims 

To assess white matter (WM) damage and resting-state (RS) functional connectivity alterations in two 
independent samples of patients with posterior cortical atrophy (PCA) compared with healthy controls. 

Method 

Sample#1 (1.5T MRI): 8 PCA patients and 21 controls; Sample2# (3T MRI): 13 PCA patients and 20 controls.All 
subjects underwent 3D T1-weighted, diffusion tensor (DT) and RS-functional MRI (fMRI). Gray matter (GM) 
atrophy was assessed using voxel based morphometry. DT MRI metrics were explored using tractography. RS-
fMRI data were analyzed using a model free approach. 

Results 

The two PCA groups were matched for age and gender; sample#1 had longer disease duration (5±2 vs 3±1 

years). Compared with controls, both PCA groups showed: cortical atrophy in the occipital-temporal-parietal and 
frontal regions; WM alterations involving corpus callosum, cingulum, superior and inferior longitudinal fasciculi 
bilaterally; decreased functional connectivity of the occipital gyri in the visual-network and the precuneus and 
posterior cingulum in the default-mode network. The pattern of brain alterations of sample#1 was more 
widespread than that of sample#2. Relative to controls, sample#1 showed a further decreased connectivity of the: 
right superior frontal gyrus and anterior cingulum in the frontal network; left thalamus and hippocampus in the 
salience network; left superior temporal and supramarginal gyri in the dorsal-attentive network. 

Conclusion 

In PCA, WM alterations extend beyond GM atrophy, thus suggesting that DT MRI is powerful in detecting early 
alterations in PCA. RS-fMRI is promising in monitoring the disease progression.  

Supported by. Italian Ministry of Health (#GR-2010-2303035); Alzheimer’s Drug Discovery Foundation 

(#20131211). 
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Aims 

Besides its involvement in the pathophysiology of Alzheimer Disease (AD), the amyloid precursor protein (APP) 
has been reported to modulate neuronal activity which depends on the fine tuning between excitatory and 
inhibitory neurotransmission. GABAergic inhibitory neurotransmission is affected by modifications of intracellular 
chloride concentrations regulated by Na

+
-K

+
-2Cl

-
 cotransporter 1 (NKCC1) and neuronal K

+
-Cl

-
 cotransporter 2 

(KCC2). Modifications in NKCC1 and KCC2 expression during maturation induce a change in GABAergic 
signaling polarity. In the present work, influence of APP on regulation of NKCC1 and KCC2 expression and 
consequences on GABAergic neurotransmission were studied. 

Method 

Primary cortical cultures transduced with an adenovirus coding for human APP (hAPP) or neonatal mouse pups 
transduced with AAV-hAPP were used. NKCC1 and KCC2 expression was assessed by quantitative PCR and 
western blotting. Neuronal activity was analyzed by calcium imaging and patch clamp. 

Results 

We show that hAPP was able to decrease KCC2 expression both in vitro and in vivo without modifying NKCC1. 
Furthermore, KCC2 decrease observed in vitro was associated with a less inhibitory and less hyperpolarizing 
GABA signaling. In addition, our study unveiled an involvement of juxta-/transmembrane domain of APP in this 
regulation. 

Conclusion 

Our results outline a new important role of APP in KCC2 expression regulation which could influence GABAergic 
neurotransmission. This information advances our understanding of the physiological function of APP and sheds 
light on new mechanisms that could contribute to AD pathology. 
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Aims 

Both the amyloid precursor protein (APP) as well as the microtubule-associated protein Tau play key roles in the 
pathogenesis of Alzheimer’s disease. Preliminary data show, that upon overexpression of engulfment adapter 
protein 1 (GULP1) in SY5Y the subcellular distribution and expression of tau is altered and sAPPα levels are 
decreased. Since sAPPα promotes neurite outgrowth and Tau stabilizes microtubules, we further examined 
possible morphological effects of GULP1 in primary hippocampal neurons. 

Method 

GULP1 was overexpressed in primary hippocampal neurons by lentiviral transduction. Neurons transduced with 
control virus served as negative control. After immunostaining the assumed morphological distinction between 
GULP1 overexpressing neurons and control neurons was analyzed by Immunocytochemistry and fluorescence 
microscopy. Additionally, neuronal sAPP levels were determined by Western Blot and Tau/pTau levels were 
measured by ELISA-assay.  

Results 

The morphometric analysis shows a significant decrease in neurite length and in neurite number of GULP1 
overexpressing neurons compared to control. Furthermore, Sholl analysis reveals, that GULP1 overexpression 
leads to a constricted arbor architecture with reduced neurite branching points. In addition, we found that GULP1 
overexpression decreased both sAPP and phosphorylated Tau levels, but not total Tau levels.  

Conclusion 

Results of these experiments reveal morphological effects of GULP1 in neurons characterized by decreased 
neurite outgrowth and arborization. The detected decrease in neuronal sAPP and pTau levels upon GULP1 
overexpression is congruent to preliminary data in SY5Y and suggest a potential involvement in the mechanisms 
of the observed phenotypic change. 
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Aims 

Alzheimer’s disease (AD) is characterized by the progressive decline of cognitive function among the elderly. 
Increasing evidence indicates that the abnormal amyloid b (Aβ) accumulation and Ab-related gamma rhythm 
neural network dysfunction are central to the pathogenesis of AD at early-stage. Therefore, inhibition of Aβ 
aggregation and preserve of neural network stability are opening new therapeutic perspective for AD although 
there is still no effective treatment for the disease. We sought to investigate the therapeutic effect of a novel 
noninvasive approach, deep-brain magnetic stimulation (DMS) in a AD transgenic mouse model and to explore 
the mechanism related with modulation of neuronal network activity in AD brain.  

Method 

Cognitive behaviors, Aβ positive plaque, immunostaining for glia, and electrophysiological recording both in vivo 
and in vitro were performed. 

Results 

In the present DMS was found to enhance cognitive performances of 5XFAD transgenic mice and reduce Aβ load 
in cortex and hippocampus of the transgenic mice. In addition, DMS upregulated the protein level of post-synaptic 
density protein 95 (PSD95), and promoted hippocampal long-term potentiation (LTP) of the 5XFAD mice. 
Intriguingly, the disrupted gamma oscillation in dentate gyrus (DG) of 5XFAD mice was reversed by Gamma Burst 
magnetic stimulation. 

Conclusion 

Our findings suggest that DMS might be a novel promising noninvasive therapeutic strategy for AD by targeting 
specific network activity. 
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Aims 

Acetylcholinesterase (AChE) exists as different splicing variants with particular regional, cellular, and subcellular 
locations that may reflect differential physiological roles. So we aimed to study the expression of AChE variants in 
Alzheimer’s disease (AD) brain. 

Method 

We have analyzed protein levels of AChE variants in postmortem cerebral cortex from AD patients by Western 
blot using specific anti-AChE antibodies. Levels of AChE transcripts were also analysed by qRT-PCR. Further, we 

investigated expression levels of the anchoring AChE subunit proline-rich membrane anchor (PRiMA-1), limiting 
factor for correct localization of cholinergic AChE at plasma membrane. In addition we analysed expression levels 
of AChE variants in cell cultures after PRiMA overexpression. Changes in AChE promoter were also evaluated by 
Luciferase assays.  

Results 

We found similar protein and mRNA levels of the major cholinergic “tailed”-variant (AChE-T) and the anchorage 
subunit PRiMA-1 in cortex from AD patients and non-demented controls. Interestingly, we observed an increment 
in protein and transcript levels of the non-cholinergic “readthrought” AChE (AChE-R) subunits in cortex of AD 
patients compared to controls. Moreover an increase in N-extended variants of AChE, which were assigned to N-
AChE-R variants, was detected in AD cortex. We further observed that PRiMA 1 could regulate the expression of 
AChE-T variants without effect in AChE-R forms. 

Conclusion 

Our findings reveal previously unknown expression patterns of AChE variants in AD cortex likely reflecting 
specific roles and/or differential regulation for each variant in AD, which may have strong implications for the re-
evaluation of AChE inhibitors as therapeutic agents in dementia. 
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Aims 

Over one hundred microRNAs have been found to be dysregulated in Alzheimer’s disease although 
inconsistencies exist between studies due to variably sized cohorts, hybridization techniques lacking specificity 
and inadequate microRNA calibrators. We aimed to evaluate the expression of a 7 microRNA signature in post-
mortem brain tissue of Alzheimer’s disease and vascular dementia patients. 

Method 

MicroRNA selection was based on transcripts involved in amyloid production, transport and degradation, tau 
phosphorylation, blood brain barrier integrity and immune response. Only high confidence microRNAs were 
considered and further selection criteria was determined by the number of reads reported in MiRbase and number 
of predicted transcripts by TargetScan. miRvana isolation kit and Quant-iT RiboGreen assay were used for RNA 
isolation and quantification. qRT-PCR was performed using TaqMan microRNA assays. 

Results 

Using RNU6b as calibrator, a consistent expression pattern with Alzheimer Braak stage was found for 5 
microRNAs with increases in Braak II and VI, but no difference in vascular dementia (miR-16, miR-29a, miR-34a, 
miR-125b with p<0.001 and miR-29b p=0.002). A significant decrease and alternate pattern was found for miR-
132 (p=0.02) and miR-212 (p=0.01) in both Alzheimer’s and vascular dementia. 

Conclusion 

Pathway analysis of transcripts targeted by the 5 microRNAs (DAVID software) found high enrichment scores in 
zinc metabolism, neurotrophin signalling, serine/threonine kinases and phosphatases. All target the retinoic acid 
receptor-related orphan receptor-alpha, which regulates expression of apolipoproteins, activates the 
transcriptional activity of HIF1A, interacts with PPARgamma and is reduced by angiotensin II. Additionally, our 
data suggest that miR-16 is not an appropriate calibrator. 
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Aims 

APP Intracellular Domain (AICD) implicated in gene regulation is difficult to study, as it is rapidly degraded and 
poorly detectable in cells and tissues. However, AICD is easily detectable in fibroblasts from a new porcine model 
of Alzheimer’s Disease (AD).  

Method 

Fibroblasts from non- and double-transgenic porcine fibroblasts carrying the APPsw and PSEN1 M146I mutations 

(both associated with early onset familial AD) were cultured with or without alpha-, beta- and gamma-secretase 
inhibitors to determine whether AICD produced from alpha-gamma and beta-gamma cleavage behave differently. 
Using western blotting, the levels of AICD were determined in whole-cell lysates and in nuclear and cytosolic 
fractions.  

Results 

Western blot analysis showed that AICD production was remarkably increased in fibroblasts from transgenic pigs 
compared to control. Our preliminary nuclear enrichment experiments indicated that AICD is translocated to the 
nucleus and we predict that it originates from the beta-gamma cleavage. Next, it would be interesting to study 
AICD mechanisms in a neuronal in vitro model generated from these animals. 

Conclusion 

We believe that transgenic pigs might be a valuable tool to further analyse the role played by AICD fragment in 
APP functions opening new perspectives in the comprehension of the mechanisms leading to AD.  
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ANALYSIS OF MIR-132 NETWORKS IN ALZHEIMER’S DISEASE 
S.S. Hebert

1
, S. Rainone

1
 

1
Laval University, Medicine, Quebec, Canada  

 
Aims 

An important step towards understanding the role of microRNAs (miRs) in Alzheimer’s disease (AD) involves the 
identification and validation of physiological targets. It is generally believed that miRs target hundreds if not 
thousands of genes randomly or simultaneously based on bioinformatics prediction tools. But these are not 
applicable to real life situations. We and others have shown that miR-132 is strongly reduced in AD brain, and 
regulates both Abeta and Tau pathologies. We now aim to characterize in detail miR-132 networks in vivo.  

Method 

We performed RNA-Sequencing (RNA-Seq) of miR-132 knockout mice. We then combined miR enrichment 
analyses, pathways analyses, and validation assays. 

Results 

Our results demonstrate that miR-132-dependent gene networks vary according to age and brain region in mice. 
In contrast to prediction programs, the number of miR-132 targets in vivo are rather limited, and point to specific 
(and important) biological pathways related to memory and neuronal homeostasis. Of particular interest is the 
misregulation of miR-132 networks in an AD mouse model.  

Conclusion 

Collectively, these studies provide a glimpse of how miRs can contribute to AD development in vivo, and opens 
the door to multifactorial drugs targets in AD. 
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Aims 

Alzheimer’s disease (AD) is neuropathologically characterized by abnormal accumulation of two proteins: amyloid 
in plaques and tau in neurofibrillary tangles. Translation initiation regulated by eukaryotic initiation factors (eIFs) is 
a rate limiting step in protein biosynthesis. Deregulation of these proteins might lead to malignant transformations 
in various cancer types. However, so far little is known about the role of eIFs in neurodegeneration. Thus, the aim 
of this study was to investigate the role of eIFs in AD.  

Method 

To analyse eIFs in AD, mRNA and protein levels were investigated in two distinct murine AD models as well as in 
post-mortem brain samples. TMHT animals overexpressing the longest tau isoform (Tau441) as well as mice 
overexpressing human Amyloid Precursor Protein with Swedish and London mutations (APPSL) were 
investigated. In humans, eIF expression was analysed in grey and white matter of the frontal and temporal cortex.  

Results 

Hippocampal and cortical eIF expression is altered in both animal models compared to their respective non-
transgenic littermates. These changes seem to increase over age in the TMHT model. Interestingly, APP and tau 
overexpression seem to differentially affect cortical eIF4G levels. Alteration in eIF expression was also observed 
in post-mortem AD brains. eIF4G and eIF4H protein levels were down-regulated in temporal cortices with higher 
Braak& Braak stages. 

Conclusion 

The expression of various eIF subunits is altered in AD. Thus, aberrant translation initiation might represent a 
novel mechanism in AD pathogenesis.  
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INFLUENCE OF PATHOLOGICAL CHANGES ON INTESTINAL ALZHEIMER’S DISEASE-RELATED 
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Aims 

The main focus of research on Alzheimer’s dementia (AD) has been on the CNS so far. Evidence started to pile 
up which suggests that other tissues might also reflect pathological hallmarks. One of the most promising tissue is 
the intestinal tract, which is innervated by the enteric nervous system (ENS). Neurons of the ENS show great 
similarity to neurons of CNS and therefore might offer a diagnostic source for AD. The aim of this investigation is 
to find a potential alteration of ENS neurons in AD progression. 

Method 

The 5xFAD mouse model is used as an early onset and aggressive model for AD. Brain as well as gut tissue of 
5xFAD mice and their respective wild type littermates was analyzed at different pathological stages: pre-
pathological, early pathological and late pathological. By using a pathway array detecting 84 different gene 
products, we wanted to identify changes in the expression of AD-relevant genes. 

Results 

At least 92 % of the investigated AD-relevant genes showed sufficient expression in gut samples to be included in 
further analysis. Moreover, the expression level of AD-relevant genes varied considerably between different 
pathological stages and furthermore between wild type and the 5xFAD genotype. 

Conclusion 

The expression of AD-relevant genes in the gut demonstrates the potential ability of this tissue to be used as 
diagnostic material for AD. The changes in expression level observed in wild type and 5xFAD mice might indicate 
a pathological manifestation and so these results might lead to identification of gut-derived biomarkers for AD in 
the future. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 793 

 

  

  

A01.o. Disease Mechanisms, Pathophysiology: Transcriptional & translational regulation, micro RNAs 

 
ADPD7-1851 
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Aims 

Alzheimer’s disease (AD) is the most common form of dementia characterized by synapse loss, 
neurodegeneration, and decreased neurogenesis. 

The processing of the amyloid precursor protein (APP) is a key element in the pathogenesis of AD. According to 
our former results, the pentapeptide compound p33, which was able to modulate the protein Fe35 involved in 
APP processing, had positive effects on spatial memory and it increased dendritic spine intensity. In this study we 
further investigated the effect of p33 on the neurogenesis in a transgenic mice model.Method 

9 months old APP/PS1 male mice were injected intraperitoneally for six months with physiological saline or p33 (5 
mg/bwkg). Immunhistochemical methods and sandwich ELISA were used to study changes in the levels of 
neurogenesis markers (doublecortin, BrdU, NeuN), as well as alteration of the astrogliosis (GFAP), microgliosis 
(Iba1) and Aβ level (4G8). 

Results 

Based on the results, p33 exerted a positive effect on the neurogenesis. Significant differences were measured in 
the density of DCX and Iba1 positive cells in the hippocampus in p33-treated transgenic mice compared to 
controls. Plaque density and Aβ level decreased significantly in the hippocampus and cortex in the p33-treated 
transgenic animals as well. 

Conclusion 

p33 was found to effectively decrease the amount of Aβ plaques, possibly by altering Fe35 in the APP 
processing, and it also promotes the neurogenesis in APP/PS1 mice. Therefore, the molecule can serve as a 
promising candidate in the therapy of AD. 

Acknowledgement: this work was supported by the Hungarian Brain Research Program KTIA_13_NAP-A-III/7. 
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Aims 

We aimed at exploring the importance of stabilizing Transthyretin, a neuroprotective protein in Alzheimer's 
disease (AD), in assisting Aβ clearance from the blood-brain barrier and at the liver. 

Method 

We firstly investigated Transthyretin folding status in human plasma by western blot employing urea-mediated 
denaturation. Then, using flow cytometry, we studied the effect of stability or stabilization of Transthyretin on Aβ 
internalization in both cerebral microvascular endothelial cell line and hepatoma cells. In order to investigate the 
fate of Aβ towards degradation, we used Lysotracker and analyzed cells using flow cytometry and microscopy. 
We then assessed levels of LRP1 by western blot and sLRP1 by Elisa, respectively, in the livers and plasmas of 
mice with different Transthyretin backgrounds treated with the Transthyretin stabilizer, Iododiflunisal. 

Results 

We showed that besides Transthyretin levels, its stability was also decreased in AD. We then demonstrated that 
stable or Iododiflunisal-stabilized Transthyretin is able to increase uptake of Aβ in the cells. Furthermore, cells 
incubated with Aβ in the presence of stable Transthyretin showed increased number of lysosomes co-localizing 
with Aβ, indicating that only stable Transthyretin assists Aβ internalization leading to its degradation. Moreover, 
we showed that only stable or stabilized Transthyretin can increase LRP1 levels and that IDIF-treated AD mice 
present higher plasma sLRP1 levels. 

Conclusion 

This study indicates that Transthyretin stabilization has a positive effect on Aβ clearance and LRP1 levels, 
suggesting that Transthyretin protective role in AD is dependent on its stability. These results provide relevant 
information for the design of TTR-based therapeutic strategies for AD. 
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Aims 

The autophagy protein Beclin1 is decreased in Alzheimer’s disease (AD) patients. It was shown in vitro that 
Beclin-1 depletion in microglia decreases phagocytic capacity (Lucin et al., 2013, Neuron 70:873-886). Since the 
capacity of microglia to phagocytose Abeta in vivo is a matter of debate, we set out to investigate the role of 
Beclin1 in phagocytosis in the AD-like mouse model APP/PS1 overexpressing Abeta. However, since autophagy 
regulates the inflammatory response of macrophages we also hypothesized that neuroinflammation – which is 
known to be pathogenetically relevant for AD development - could be impacted by Beclin1 reduction. 

Method 

We crossed the APP/PS1 mouse (Radde et al. 2006, EMBO Rep 7:940-946) to the Beclin1 heterozygous mouse 
(Beclin1

+/-
; Qu et al. 2003, J Clin Invest 112:1809-1820) and assessed AD pathology at various time points. 

Moreover, we analyzed the phagocytic capacity of microglia and the level of several cytokines in the brain of mice 
with reduced Beclin1 function. 

Results 

While the phagocytic capacity of microglia derived from APP/PS1-Beclin1
+/-

 mice was not reduced, Beclin1 
heterozygosity resulted in differential expression of cytokines in APP/PS1 mice.  

Conclusion 

We show for the first time that Beclin1 reduction in vivo affects neuroinflammation while it does not alter 
phagocytosis.  
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Aims 

To better understanding of the mechanisms by which early pathological events cause neurodegeneration in 
Alzheimer’s disease (AD) and  unravel its pathogenesis for revealing new therapeutic strategies.  

Method 

By applying systems biology approaches, we analyzed gene signatures from vulnerable brain regions in sporadic 
AD patients and early changes in synaptic protein profiles in young familial AD mouse models. 

Results 

We discovered that ovary-orientated protein Ovarian-Carcinoma-Immunoreactive-Antigen-Domain-Containing-1 
(OCIAD1) may be a novel etiopathological protein for AD. We found that OCIAD1 was co-expressed with AD-
associated genes, and levels of its expression in AD vulnerable brain areas were correlated with disease severity. 
Moreover, experimental procedures mimicking multiple pathological changes found in brains of AD patients 
elevated the expression of OCIAD1 in cultured cells.When we exposed cells to excess Aβ, expression of OCIAD1 
was increased,possibly through enhanced GSK-3β/β-catenin signaling. We found that OCIAD1 interacted with 
BCL-2 and impaired mitochondrial membranepotential. We confirmed that interaction between OCIAD1 and BCL-
2 facilitated the release of apoptotic factors and subsequent caspase-3 activation. OCIAD1 knockdown mitigated 
the synergistic effect of Aβ and other insults and reduced cell apoptosis.  

Conclusion 

Our finding of OCIAD1 contributing to AD pathogenesis via  mitochondria-associated pathways presents a 
candidate therapeutic target to treat AD. 
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Aims 

Familial (FAD) and sporadic (SAD) Alzheimer’s disease do not share all pathomechanisms, but knowledge on 
their molecular differences is limited. We previously reported that cell cycle control distinguishes lymphocytes 
from SAD and FAD patients. The aim of this study was to compare the response of FAD and SAD lymphocytes to 
oxidative stress like 2-deoxy-D-ribose (2dRib) treatment. 

Method 

B lymphocytes were isolated from 7 FAD patients with PS1 mutations (M139V, L153V, H163R, S170F, F177L, 
I213F, E318G12), 12 non-affected subjects age-matched to FAD, 17 SAD patients and 17 age-matched non-
affected subjects. Response to 2dRib was analyzed by MTT assay, flow cytometry, confocal microscopy, 
quantitative real-time PCR and immunoblotting. 

Results 

FAD cells proved to be more resistant to 2dRib-induced cell death than control or SAD cells: FAD cells showed a 
lower apoptosis rate and a lower depolarization of the mitochondrial membrane. In response to 2dRib p21 mRNA 
and protein levels significantly increased in FAD cells, and we found a higher cytosolic accumulation of p21 in 
FAD cells. The transcriptional activation of p21 was shown to be dependent on p53, as it can be blocked by PFT-
α, and correlated with the increased phosphorylation of p53. 

Conclusion 

FAD lymphocytes carrying PS1 mutations show the p53-mediated increase in p21 transcription, together with a 
shift in the nucleocytoplasmic localization of p21, what confers a survival advantage against 2dRib-induced 
apoptosis. This compensatory mechanism is absent in SAD cells. Thus, therapeutic and diagnostic designs 
should take into account possible differential apoptotic responses in SAD versus FAD cells. 
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Aims 

Both subjective cognitive decline (SCD) and depressive symptoms (SDS) are common in elderly population. 
However, relationship among SCD, SDS, and cognitive function are still unclear. This study aimed to investigate 
whether SCD and SDS are associated with objective cognitive function in the elderly with cognitively normal (CN), 
pre-mild cognitive impairment (MCI), and amnestic MCI (aMCI) . 

Method 

Two hundred and ninety nine CN elderly, 106 individuals with pre-MCI, and 267 aMCI were underwent 
comprehensive clinical and neuropsychological assessment. SCD and SDS were administered in a self-report 
format. For each neuropsychological test z-score, stepwise multiple linear regressions were performed to assess 
the relative contribution of SCD, SDS, and their interactions. 

Results 

SCD is associated with lower objective memory, while SDS is associated with slow psychomotor speed. 
Interactions between SCD and SDS were significant in tests of memory, executive function, psychomotor speed 
and global cognition. Additional analysis revealed that SDS moderated SCD-cognition relationship such that only 
more SDS individuals had significant SCD-cognition associations. 

Conclusion 

Early identification of individuals at risk for developing abnormal cognitive changes is critical. Our findings from 
the study of carefully selected participants with a large sample size suggest that SCD, SDS and their interactions 
could be early detection markers of AD. 
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Aims 

The goal of this project was to check the distribution of STIM isoforms in mouse brain structures at different times 
of development. STIM1 and STIM2 mediate the process of store-operated calcium entry (SOCE) by interacting 
with the ion channels in the cell membrane – Orai. This process is the major Ca

2+ 
influx pathway in non-excitable 

cells, however, recent research indicates that SOCE plays also an important role in the brain. Altered calcium 
homeostasis in neurons is proposed to be one of the early events responsible for sporadic Alzheimer’s disease 
(sAD), the most widespread form of AD. Our group has shown that the cytoplasmic resting Ca

2+
 level in cultured 

neurons can be modulated by overexpression of STIM proteins. Moreover, we detected an enhanced magnitude 
of Ca

2+
 influx during SOCE in human lymphocytes from SAD patients and a decreased level of STIM2 protein in 

human lymphocytes from FAD patients in parallel to an attenuation of SOCE. 

Method 

In T cells there are two splice variants of STIM2 – STIM2.1 and STIM2.2, which play opposite roles in regulation 
of SOCE. Using quantitative RealTime-PCR we compared their expression in wildtype and transgenic mice 
overexpressing STMI1, STIM2 and ORAI1. 

Results 

We show that STIM2.1 splice variant is expressed in mice brain at low level with the highest STIM2.1/STIM2.2 
ratio in olfactory bulbs. These are the only structures, in which expression of both STIM2 splice variants increases 
with aging.  

  

Conclusion 

These observations are relevant given the well-established olfactory dysfunction at the earliest stage of AD. 
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Aims 

The benefits of physical exercise to reduce physical frailty and improve cognitive function became a growing field 
of interest. Main characteristics of the frailty phenotype are related to physical function, however cognitive factor 
seem to contribute to this multidimensional syndrome. Molecular biomarkers are directly and indirectly related to 
the pathophysiological for both processes. Between these, some studies present altered immunological profiles 
involved in the pro-inflammatory activity. Considering this, the aim of this study was to analyze the relationship 
between pro-inflammatory cytokine and cognitive function in frail elderly and; to compare blood levels of these 
markers considering the level of physical activity of these participants.   

Method 

Blood samples were analyzed for Interleukin-6 and Tumor necrosis-alpha dosages. Level of physical activity was 
measured according to the International Physical Activity Questionnaire (IPAQ) cut-off point score. Subjects were 
classified considering Fried frailty criteria. Ninety-one frail subjects were evaluated. 

Results 

Results showed a significant relationship indicating that lower level of physical activity was associated to lower 
performance in cognitive function (p<0.05). Additionally, the relationship analyze also showed that lower cognitive 
performance was associated to higher pro-inflammatory cytokines levels (p<0.05). Considering levels of cytokines 
comparing most active frail elderly with less active ones, no significant difference was found (p>0.05). However, 
scores of IPAQ showed that frail subjects evaluated were considered insufficiently active. 

 
Conclusion 

Frail elderly are insufficiently physically active, which seem to be related to cognitive impairment and pro 
inflammatory profile in the evaluated sample.   
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Aims 

Objective: The objective of the current study is to examine the effects of aging on the levels of β-amyloid 

regulatory proteins (Amyloid precursor protein (APP), α-, β-, and γ-secretase) in the hippocampal sub-regions 
(CA1, CA2, CA3, CA4 and dentate gyrus (DG)) that are critically involved in memory impairment and 
neurodegenerative diseases like Alzheimer’s disease (AD) using different age groups of male Wistar rats.   

 

Method 

Methodology: Radial-Arm-Maze (RAM) task was used to evaluate hippocampal-dependent spatial and learning 

memory in 3-, 12- and 24-month old rats. Histopathological study, acetylcholinesterase activity and nitric oxide 
levels were assessed in rat brain hippocampus. AD associated proteins levels were analysed in hippocampus 
and its sub-regions using western blotting and Immunofluorescence techniques.  

Results 

Results: RAM results showed a significant cognitive impairment that was associated with significant 

neurodegeneration in the hippocampal sub-regions as viewed by H&E staining and is further supported by 
increased acetylcholinesterase activity and nitrite levels of 24-month old rats. Increased APP-mRNA expression 
and full length APP, ADAM10 and PS1 protein with increased CTFα and CTFβ in the hippocampus of 24-months 
old rats were observed. However, there is no difference in BACE1 protein levels. Astonishingly, 
Immunofluorescence study showed increased BACE1 expression and Aβ accumulation in DG indicating 
differential APP cleavage pattern during aging.  

Conclusion 

Conclusion: Age-related alteration in the expression patterns on AD proteins provided a valuable clue for 
formation and accumulation of Aβ in hippocampus regions like DG facilitating SAD.  
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ADPD7-1515 
TRANSGENIC RAT TG F344-AD MODEL WITH ABETA AND PRESENILIN 1: SPATIAL MEMORY 
IMPAIRMENT AND GENDER DIFFERENCES 
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Aims 

The aim of this study is to detect the age course of spatial memory impairment on a recently developed 
transgenic rat model of Alzheimer's Disease (AD), TG F-344-AD containing two human genes for the inherited 
variant of AD (APP/PS1). 

Method 

We tested the model across different age groups and gender, using the Active Allothetic Place Avoidance task 
(AAPA) a highly sensitive behavioural test to hippocampal damage. Briefly, the AAPA selectively engages the 
allocentric type of navigation that is more demanding on the hippocampal information processing. For anxiety 
and locomotor assessments we employed the Elevated Plus Maze (EPM) and Rotarod test. 

Results 

We found that unlike the 9 months groups, the 12 months old transgenic animals showed clear impairment in 
spatial memory compared to their age matched controls. We did not find any differences in the levels of anxiety 
(EPM) and locomotor activity (Rotarod test) between the AD rats and their controls. When comparing the male 
and female animals, we detected superior performance in female groups, both experimental and control across all 
age levels (including additional groups of only transgenic 18 months old animals). 

Conclusion 

So far it remains unclear whether or not the inserted genes affect the genders in a different way. However, the 
data suggest that the better performance in female control groups accounts for the preserved ability to learn 
under the transgenic phenotype even at the age when male animals already show no progress in their learning 
scores. 

Supported by GAUK 1114216 / SVV 260281/ NPU I LO1503, Czech Republic. 
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ADPD7-1867 
PICALM AND BIN1 SYNERGISTICALLY SUPPRESS AΒ42 TOXICITY VIA MODULATING GLUTAMATERGIC 
SYSTEM 
Y. Yu
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Aims 

Alzheimer’s disease (AD) is the most common neurodegenerative disease in the world. There is no effective 
treatment for AD. Recently several GWAS studies have identified PICALM and BIN1 as AD risk factors. However, 
the roles of PICALM and BIN1 in AD pathology remain unknown. This work aims to elucidate the contributions of 
PICALM and BIN1 to AD development. 

Method 

We scored the lifespan, climbing ability and rough eye phenotype as measures of neurodegeneration.  Aβ42 
levels was determined by RT-qPCR and ELISA.  Expression and distribution of glutamate receptors were 
measured by western blotting and immunohistochemistry respectively.  

Results 

Overexpression of either PICALM or BIN1 orthologs, lap and amph, extended the lifespan and rescued the 
locomotor deficiencies of a Drosophila AD model. However, the overexpression of lap and amph did not alter 
Aβ42 levels. Overexpression of lap and amph in glia also suppressed Aβ42 associated neuronal toxicity. We are 
investigating a possible relationship between lap/amph and glutamatergic synaptic transmission. 

Conclusion 

Lap and amph over-expression in either neurons and glia is neuroprotective in a Drosophila AD model. However, 
this is independent of Aβ42 clearance.  
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ADPD7-1470 
MODELING ALZHEIMER’S DIESASE WITH IPSC-DERIVED NEURONS 
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Aims 

Hallmarks of AD include increased Amyloid-β (Aβ) load, synaptic loss and brain atrophy. Research on 
Alzheimer’s disease (AD) thus far mostly focused on familial AD models, yet sporadic AD (sAD) represents the 
majority of AD cases. By using human neurons generated from induced pluripotent stem cells (iPSCs) obtained 
from patients with sporadic AD, we analyze AD-related mechanisms of altered neuronal viability, APP processing 
and synaptic connectivity. 

Method 

Skin biopsies were taken from AD-patients which met criteria for AD dementia or MCI due to AD and age-
matched HCS with known PIB status. For the current analysis biopsies from MCI and AD subjects with positive 
PIB-PET or a typical CSF constellation and PIB-negative HCS were included.  

Fibroblasts were reprogrammed by episomal plasmids. Glutamatergic neurons were generated by expression of 
Neurogenin2. Cell survival was analyzed by long term imaging. Western blot and immunocytochemistry were 
used to examine synaptic connectivity and APP processing. Aβ levels are determined by MSD.  

Results 

We found that reprogramming of fibroblast to iPSCs in feeder-free conditions is enhanced by sodium butyrate. 
Generated iPSCs are positive for Nanog and Tra-1-60, karyotypically normal and can reproducibly be 
differentiated to neurons.  

AD-patient-derived neurons do not show differences in cell survival compared to neurons from HCS over a 
periode of two month. Alterations in APP processing, Aβ load and synaptic connectivity are currently under 
investigation.  

Conclusion 

Thus far no differences in viability between control and AD cells could be determined. It has to be investigated if 
AD patient-derived neurons can recapitulate other disease phenotypes in vitro. 
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ADPD7-0412 
DYSFUNCTION OF PERIPHERAL NERVOUS SYSTEM REVEALED BY NERVE CONDUCTION AND 
EXCITABILITY TESTS IN THE EARLY STAGE OF ALZHEIMER’S DISEASE. 
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Aims 

White matter damage has been increasingly recognized in early stage of Alzheimer disease (AD). Relatively 
lower levels of Vitamin B12 and folate have been observed in Alzheimer subjects, and both have been reported 
the association of brain white matter lesions. Vitamin B12 has been also well known to cause peripheral 
neuropathy. However, there is no report of peripheral nervous system dysfunction in the AD and possible due to 
nutritional factors. 

Method 

77 subjects of the age from 50-90 y/o participate this study, and divided into 3 groups after adequate clinical, lab 
examination and neuropsychological evaluation: 42 normal control (NC), 23 amnesic mild cognitive impairment 
(MCI) and very mild AD with CDR=0.5 (AD). They receive the nerve conduction and excitability tests to evaluate 
the peripheral nerve function. 

Results 

In the nerve conduction study, the conductive velocity of most nerves also revealed the descend tendency with 
the decline of cognition, and most prominent in the ulnar sensory conductive velocity after corrected with age, 
gender and with/without DM (F=3.48, P<0.05; Multivariate GLM, SPSS). But such difference disappeared after 
including B12 and folate levels. We re-divide the subjects into groups of high and low Vitamin B12 and folate 
levels, and see the decreased motor superexcitibility in the low Vit.B12 group but not in the low folate group. 

Conclusion 

There is trivial reduction of sensory nerve conduction velocity and decreased excitability in the very mild stage of 
AD. We have no evidence to conclude the influence from Vitamin B12 or folate. 
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CRITICAL ROLE OF KV3.4 POTASSIUM CHANNEL IN AΒ OLIGOMERS EFFECTS ON NEURON 
EXCITABILITY AND COGNITIVE FUNCTIONS IN ALZHEIMER’S DISEASE 
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Aims 

Voltage gated potassium (KV) channels play a critical role in many neurodegenerative disorders, including 
Alzheimer’s Disease (AD). Recently, it has been demonstrated that Aβ1–42 selectively modulates KV3.4 channels. 
The goal of this study has been to further investigate the role of KV3.4 channels in Aβ oligomers effects on neuron 
excitability and cognitive functions, in a transgenic mouse model of AD, Tg2576. 

Method 

To this aim we evaluated: 1) KV3.4, caspase-3 and Aβ1-42 protein expression by means western blot analysis; 2) 
functional activity of KV3.4 by means patch-clamp; 3) behavioral test to investigate memory performance and non-
cognitive symptoms 

Results 

The protein expression and the activity of KV3.4 were significantly up-regulated in the hippocampus of young 
Tg2576 mice, meanwhile Aβ1-42 dimers and trimers accumulation occurring. These events were accompanied by 
the activation of caspase-3. Moreover, the KV3.4 silencing in vivo by intracerebroventricular injection, not only 

strongly reduced KV3.4 over-expression but also prevented caspase-3 activation and reduced Aβ1-42 trimers 
levels. In addition, T-maze spontaneous alternation test indicated that young Tg2576 mice exhibited the 
impairment of exploration ability, spatial learning and memory abilities whereas Tg2576 mice silenced with 
siKV3.4 displayed an amelioration in exploration ability and memory performance. Furthermore, Open Field test 
showed that young Tg2576 mice were hyperactive, whereas Tg2576 mice silenced with siKV3.4 displayed a 
reduction in the distance traveled. 

Conclusion 

Collectively, these data suggest that KV3.4 could become a new pharmacological target in the care of AD, since 
its down-regulation ameliorates memory performance and non-cognitive symptoms 
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ADPD7-0909 
PLASMATIC AMYLOID IS REGULATED BY SEASONAL RHYTHMS IN MOUSE LEMUR PRIMATES 
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Aims 

Evaluating factors associated to chronic imbalance between production and clearance of β-amyloid (Aβ) peptides 
is critical as they could lead to intracerebral accumulation of Aβ. Several studies in humans and animals have 
shown that Aβ levels in the interstitial fluid or in the cerebrospinal fluid fluctuate during the day

1
. The impact of 

seasons on Aβ secretion has never been evaluated. Here we assessed the impact of the season on plasmatic 
amyloid levels in mouse lemur primates, a small animal in which seasonal rhythms are strictly controlled by 
photoperiodic variations. 

Method 

Twenty-one mouse lemurs (5 to 9.5 years old) were involved in the current study. Blood was sampled twice for 
each animal, first in the winter season and then six months later in the summer season. Plasmatic level of Aβ1-40 
was measured using Human Aβ1-40 enzyme-linked immunosorbent assays (Invitrogen, Saint Aubin, France). 

Results 

Plasmatic Aβ1-40 levels were correlated with age either in the winter (r=0.77, p=0.00004) or in the summer 
(r=0.49, p=0.025) seasons. Interestingly, plasmatic Aβ40 levels were higher during the winter than during the 
summer (paired student's t test, t=5.32, df=20, p=0.00003) and this seasonal difference was maintained when we 
compared plasmatic Aβ40 levels in middle-aged or in old animals. 

Conclusion 

Winter is associated to increased plasmatic Aβ1-40 levels. This effect is more marked in old subjects. Therapies 
against amyloid pathology should take season into account as it may affect their efficacy. 
References: 

1
Kang J.E., Science, 2009, 326;1005-1007. 

Acknowledgements: France-Alzheimer Association; Plan-Alzheimer Foundation. 
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THE MOST IMPORTANT VARIABLES TO ACHIVE AN EARLY DIAGNOSIS 
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Aims 

Objective: The Mild Cognitive Impairment (MCI) is considered as the prodromic phase of the Alzheimer’s Disease 
(AD). However, identifying individuals with MCI who will progress to dementia or more severe cognitive 
impairment is a challenge, but early diagnosis is possible because AD is symptomatic years before the onset of 
dementia. The aim of this work is to propose the most important variables that should be assessed to achieve an 
early diagnosis. 

Method 

Method: A neuropsychological battery was created, validated and given to a sample of subjects, age 60 to 90 
years. Patients with with MCI (n=25), and healthy matched controls (n=25) were enrolled into this study.  

Results 

Results: Although memory decline is often the first sign heralding the emergence of mild cognitive impairment or 
dementia regardless of etiology, this work demonstrated also significant differences in visuospatial tasks, naming 
abilities, and executive function between MCI and its controls. 

Conclusion 

Conclusion: A battery which include both memory and non-memory measures may differentiate between people 
with mild cognitive impairment and healthy adults. This study shows that a well selected amount of cognitive 
measures might provide valuable information regarding the early diagnosis of people with MCI. 
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ALTERED RHYTHMIC BEHAVIORS IN ALZHEIMER’S DISEASE FLIES EXPRESSING AΒ42 BY DIM LIGHT 
EXPOSURE AT NIGHT 
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Aims 

Accumulation of Aβ peptides in the brain is the hallmark for the progression of Alzheimer’s disease (AD) in 
humans. Disruption of circadian rhythmicity with altered sleep-wake cycle, dysregulation of locomotion and 
increased memory defects have been shown in AD patients. In AD patients it is unclear whether exposure to dim 
leads to AD symptoms or vice-versa. Here, using Drosophila as a model system, we have tried to investigate the 
importance of dim light effect in AD flies. 

Method 

Drosophila strains used were Elav
c155

GAL4, UASAβ42.B and UASAβ42.EQ and w
1118

 as wild type. Flies were 

cultured at a 12:12 h light/dark cycle and exposed to dim light at night for 3 days. We measured their locomotor 
activity for 6 days using the Drosophila Activity Monitoring System (Trikinetics). Climbing assay and western were 
carried out with under these conditions. 

Results 

AD flies shows disruption of circadian rhythmicity with altered sleep-wake cycle and locomotor defects when 
exposed to dim light at night. Hence using fly model system, we hereby report that dim light at night may have an 
adverse effect on circadian rhythmicity with disturbed sleep-wake behavior in AD flies.  

Conclusion 

When Aβ42 was over-expressed in the Drosophila brain, they showed increased mortality rate due to 

accumulation of Aβ42 peptides in the brain with neurodegeneration and when these flies were exposed to dim 
light, their circadian rhythm and sleep pattern were significantly altered. 
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Aims 

We investigated the impact of depressed mood and anhedonia on the risk of Alzheimer’s disease(AD) in cognitive 
normal elderly. 

Method 

We investigated the outcomes of 3268 cognitive normal elderly(68.64±5.87 years) who participated in the 
baseline study of the Korean Longitudinal Study on Cognitive Aging and Dementia (KLOSCAD) and completed 
the 2-year follow-up evaluation. Presence of depressed mood and anhedonia was ascertained by geriatric 
neuropsychiatrist using the mini international neuropsychiatric inventory (MINI-K). Dementia was diagnosed 
according to the DSM-IV criteria and NINCDS-ADRDA criteria. Relative risk for incident dementia conferred to 
depressed mood and anhedonia was analyzed using multinominal logistic regression analysis adjusting for age, 
gender, education, cumulative illness rating scale(CIRS), ApoE genotype and total score on the Korean version 
on the Consortium to Establish a Registry for Alzheimer's Disease(CERAD-K). 

Results 

At baseline, 259(7.9%) and 250(7.6%) subjects with normal cognitive function had depressed mood and 
anhedonia, respectively. At follow-up, 13(0.4%) subjects converted to dementia and among them,11(0.3%) 
subjects were AD. Anhedonia was associated with the risk of amnestic mild cognitive impairment 
(MCI)(OR=2.311, 95%CI 1.285 to 4.156, p=0.005) and AD(OR=9.685, 95%CI 1.905 to 49.225, p=0.006), but 
depressed mood was not(OR=1.551, 95%CI 0.839 to 2.868, p =0.161; OR=0.233, 95%CI 0.020 to 2.675, p 
=0.242). Although anhedonia was not found to be a risk factor for subjective cognitive impairment(OR=1.770, 
95%CI 0.944 to 3.320, p=0.075), it raise the risk for MCI and AD(OR=2.406, 95%, CI 1.327 to 4.364, p=0.004). 

Conclusion 

Cognitive normal elderly with anhedonic depression may be more likely to progress to AD in the future. 
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Aims 

Neuregulin-1 (NRG-1) is a ligand of the epidermal growth factor receptor (erbB), and its interaction involves 
activation of the glutamatergic N-methyl-D-aspartate receptor, which increases the expression of the β2 subunit of 
the γ-aminobutyric acid receptor and subunits of the nicotinic acetylcholine receptor.   

Method 

In the dentate gyrus of 14-month-old Tg2576 mice, NRG-1 was strongly expressed compared with age-matched 
controls. The supernatant of oligomeric amyloid β peptide (Aβ42)-treated glial cells enhanced the Aβ42-induced 
cytotoxic effects, but the expression of Fas ligand and tumor necrosis factor-related apoptosis-inducing ligand in 
microglial cells was not changed upon cytotoxic treatment.  

Results 

This suggests that the oligomeric form of Aβ42 toxicity is not related to apoptosis, which is mediated by cell-to-cell 
interaction. During the 24-h incubation, the secretion of the soluble form of NRG-1 was increased, but interleukin 
6 secretion was not changed. Further, soluble NRG-1 increased Aβ42-induced toxicity.  

Conclusion 

Soluble NRG-1 significantly enhanced oligomeric Aβ42-induced toxicity through the activation of endoplasmic 
reticulum stress by the increase of a phospho-translation initiation factor 2 alpha (p-eIF2α).  
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Aims 

It has been shown that human prion protein (PrP) can act as a high affinity receptor for amyloid-β (Aβ) in its 
soluble oligomeric state (Aβoligo). This interaction seems to play a major role in certain aspects of Alzheimer’s 
disease and may explain the high neurotoxicity of Aβoligo. It has been suggested that GPI-anchored PrP

 
with 

bound Aβoligo acts as an activated membrane co-receptor on neuronal cells for e.g. mGluR5 leading to signal 
transduction via Fyn kinase into neuronal cells. Therefore, we became interested in investigating the PrP/Aβ(1-
42)oligo interaction by biochemical and biophysical methods to gain further insights into these complexes. 

Method 

We purified different recombinant human PrP constructs to delineate the PrP/Aβ(1-42)oligo interaction in more 
detail using the N-terminal fragment, huPrP(23-144), the C-terminal fragment, huPrP(90-230) and full-length PrP, 
huPrP(23-230). We co-incubated PrP or its fragments with oligomeric Aβ(1-42). Complex formation was 
kinetically monitored, resulting complexes were isolated by density gradient centrifugation and were qualitatively 
and quantitatively analysed by SDS-PAGE, reversed phase-HPLC, nuclear magnetic resonance spectroscopy 
and atomic force microscopy (AFM). 

Results 

PrP bound with high affinity to Aβ(1-42)oligo via N-terminally located parts whereas the C-terminal PrP fragment 
achieved only weak binding to Aβ(1-42). Determination of Aβ(1-42)oligo/PrP ratios of the obtained complexes 
revealed specific PrP binding sites on Aβ(1-42)oligo and AFM measurements gave first insights into structural 
characteristics of Aβ(1-42)oligo/PrP complexes. 

Conclusion 

The biochemical characteristics of Aβ(1-42)oligo/PrP complexes reveal a highly specific binding mode between 
both partners and intervention of binding might be an attractive therapeutic target. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 813 

 

  

  

A01.r. Disease Mechanisms, Pathophysiology: Other 

 
ADPD7-0137 
N-METHYL-D-ASPARTATE RECEPTOR SUBUNITS EXPRESSION AND GENDER-DEPENDENT 
DIFFERENTIAL REGULATION IN THE ACTIONS OF SOLUBLE AMYLOID-Β25-35 OLIGOMERS ON 
HIPPOCAMPAL NEURONS OF PRENATALLY STRESSED OFFSPRING RATS 
Y. Wu

1
, Y. Fang

1
, Y. Song

1
, L. Chang

2
, H. Li

1
 

1
Capital Medical University, Department of Anatomy, Beijing, China 

2
Capital Medical Unviersity, Department of Anatomy, Beijing, China  

 
Aims 

N-methyl-D-aspartate receptors (NMDAR) associated with cell signaling network play a pivotal role in 
neurogenesis, synaptic plasticity, and memory formation. Our present study tried to examine the expression of 
the NMDAR subunits in hippocampal neurons of both male and female prenatally stressed offspring rats. Further, 
we explored the gender-related differential alterations of NMDAR subunits expression after treatment with soluble 
Amyloid-β25-35 (Aβ) oligomers.  

Method 

Immunofluorescent analysis was performed. 

Results 

Gender difference in the puncta densities of NMDAR subunits at the proximal dendrites of hippocampal neurons 
from rats underlying prenatally restraint stress (PS) was analyzed by Immunofluorescent. We measured the 
expression of GluN1, GluN2A and GluN2B subunits in the primary hippocampal cells. We found GluN1 puncta 
were significantly decreased in female but increased in male PS neurons, compared to the control group; while 
GluN2A and GluN2B puncta were both significantly reduced in PS neurons without gender difference. After Aβ 
treatment, control neurons showed gender-dependent alterations in GluN1 puncta densities, and PS neurons 
revealed gender-dependent changes in GluN2A puncta densities, while both control and PS neurons had no 
gender difference in GluN2B puncta densities. 

Conclusion 

Our results revealed gender-dependent differential regulation of NMDAR subunits in the actions of Aβ on 
hippocampal neurons of prenatally stressed offspring rats, which might provide a new insight into gender 
differences in the behaviors of prenatally restraint stress rats.  
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INFLUENCE OF DIM LIGHT EXPOSURE ON THE CIRCADIAN RHYTHM AND NEUROGENESIS IN 
DROSOPHILA MELANOGASTER 
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Aims 

The daily light/dark (L/D) cycle is a main modulator for circadian rhythms and sleep patterns in organisms. 
Constant bright lighting lead to circadian rhythm disruption and sleep disorder, which eventually cause 
neurodegeneration. The relative contribution of dim-light exposure remain largely unknown. The present study 
investigated changes in the circadian rhythm and neurogenesis-related genes in constant dim light exposure to 
Drosophila melanogaster. 

Method 

Wild type Drosophila were maintained in a 12:12 h L/D cycle and exposed to relevant levels of dim light (10 lux) at 

night for 3 days. After that, we explored locomotor activity, sleep pattern and genome-wide analysis of gene 
expression profile. 

Results 

Under 12:12 h L/D cycle, Drosophila displayed normal locomotor activity, which is a bout of activity around dawn 

(morning peak) and dusk (evening peak). However, dim light exposed flies at night exhibited the arrhythmic 
locomotor activity, which extended activity for few hours, even after the light-off. Also, the amount of active time 
were significantly increased with sleep disturbance. When we conducted gene ontology analysis from microarray 
data, neurogenesis related genes were downregulated. 

Conclusion 

Our data presented the evidence that mild changes in night lighting can alter circadian rhythm and sleep order as 
well as neurogenesis. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 815 

 

  

  

A02.a. Therapeutic Targets, Mechanisms for Treatment: Abeta, truncated and pGlu-Abeta 

 
ADPD7-1782 
QUERCETIN PREVENTS AMYLOID-BETA AGGREGATION 
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Aims 

Here we investigate the effects of the flavonoids rutin and quercetin on the formation and pathological function of 
soluble amyloid-beta oligomers - which are widely considered to initiate and propagate Alzheimer’s disease. 

Method 

The effect of flavonoids on amyloid-beta oligomer structure was assessed using SDS-PAGE, dot blotting, 
thioflavin-T fluorescence assays and atomic force microscopy (AFM). Interaction between flavonoids and 
amyloid-beta was studied using ion-mobility mass spectrometry. Cell binding properties were assessed by co-
application of flavonoids and amyloid-beta oligomers to SH-SY5Y cells stably transfected with the prion protein 
followed by immunofluorescence microscopy. 

Results 

Quercetin prevented amyloid-beta oligomerisation as assessed by SDS-PAGE, AFM and dot blot assay. Rutin, a 
glycoside combining quercetin and rutinose, was unable to influence oligomerisation. Quercetin also prevented 
binding of preformed amyloid-beta oligomer species to SH-SY5Y cells expressing the prion protein, despite no 
changes to oligomer profile detectable by SDS-PAGE and AFM. 

Conclusion 

Multiple biophysical methods demonstrate that quercetin is capable of preventing amyloid-beta oligomerisation. 
Additionally, quercetin treatment of preformed amyloid-beta oligomers prevented their binding to cells. These data 
indicate the quercetin has multiple modes of action towards amyloid-beta aggregation and cellular binding, and 
support the therapeutic potential of quercetin in Alzheimer’s disease. 
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Aims 

The majority of Aβ peptides deposited in Alzheimer’s Disease (AD) is truncated and may be post-translationally 
modified by pyroglutamic acid (pE-Aβ including N3pE-Aβ42) at the N-terminus. The N-terminal modification alters 
the peptide hydrophobicity, reduces susceptibility to degradation by peptidases and accelerates formation of 
oligomers leading ultimately to neurotoxicity, accumulation of the peptide and progression of AD. The formation of 
pyroglutamyl residues is catalysed by glutaminyl cyclase (QC). Here, we present the pharmacological in vitro and 
in vivo efficacy of the QC-inhibitor PQ912, the first-in-class compound that is in clinical development. 

Method 

We used enzyme kinetics, surface plasmon resonance and ELISA for characterizing the efficacy of PQ912 in vitro 
and in vivo. 5xFAD/hQC and hAPPSL/hQC mice were used for assessing the pharmacological effect of PQ912 
applying preventive and therapeutic paradigms. We performed Morris water maze to assess behavioural effects. 

Results 

PQ912 inhibits human and mouse QC-activity with Ki-values in the range between 20 and 65 nM. Chronic oral 
treatment of hAPPSLxhQC double transgenic mice applying ≈ 200 mg/kg/day via chow shows significant reduction 
of N3pE-Aβ42 levels and concomitant improvement of spatial learning in a Morris water maze test paradigm. This 
dose results in brain and CSF concentrations of PQ912 which relates to a QC target occupancy of > 60 %. 

Conclusion 

We summarize that > 50 % inhibition of QC activity in the brain leads to robust treatment effects. This information 
constitutes an important translational guidance for predicting the therapeutic dose range in clinical studies with 
PQ912. 
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Aims 

Multiple Alzheimer’s disease (AD) treatments targeting amyloid (Aβ) have failed or demonstrate selective efficacy. 
We apply QSP model of amyloid pathology for the exploration of the system properties and different mechanisms 
of action. 

Method 

The translational model of Aβ pathology describes key processes that govern the equilibrium between free and 
aggregated Aβ in the brain, and distribution into other compartments, such as plasma and CSF. After calibration 
and validation on multiple dynamic and steady state data for mouse, monkey and human, simulations of different 
therapeutic interventions have been performed. Simple hypotheses of toxicity of different Aβ (soluble vs 
aggregated) forms have been investigated for comparison with cognition outcome from clinical trials. 

Results 

Exploration of the distribution model properties revealed that plasma contribution into CNS amyloid differs 
between mouse and primates: from 10 to 60% of amyloid, depending on CNS compartment, originates from 
plasma in mouse, while this contribution is negligible in human. Even simulated 90% plasma amyloid decrease 
does not lead to any significant change in CNS amyloid, predicting fallacy of the “peripheral sink theory” 
quantitatively. For solanezumab study simulations (polymerization inhibition), the model was able to correctly 
reproduce the significant increase of CSF Aβ42 (by up to 100%) with statistically insignificant decrease of SUVR 
(less than 10%). Only aggregated Aβ toxicity assumption allows for explanation of the difference between 
treatment groups (delay in cognition worsening for mild AD subjects). 

Conclusion 

Appropriately calibrated amyloid QSP model is valuable tool for analysis of therapeutic interventions and in silico 
hypothesis investigations. 
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Aims 

Therapeutic application of photo-responsive materials is considered to be an attractive option for the treatment of 
various local diseases due to its spatial and temporal controllability and minimized side effects. In spite of the 
advantages of the photo-therapy, only a few studies attempted to apply light-driven treatment to Alzheimer’s 
disease (AD). In this study, we aimed to investigate a photo-induced suppression of beta-amyloid (Aβ) 
aggregation in vitro as well as neurotoxicity in vivo using Drosophila AD model. 

Method 

For in vitro experiments, Aβ monomers were incubated with various organic photosensitizers including porphyrins 

under the light illumination. The aggregation after the incubation was monitored by multiple photochemical 
analyses including thioflavin T (ThT) assay and circular dichroism (CD) analysis. To observe the postsynaptic 
toxicity and behavior defects of Drosophila AD model, we designed a new apparatus that enables culture 
Drosophila under LED light by feeding chemicals-containing food. 
 

 

Results 

We found that the photosensitizers under light significantly inhibit the Aβ aggregation in vitro by denaturing the Aβ 

peptide. The Drosophila AD model induced by Aβ-overexpression typically exhibits multiple neurodegerative 
phenotypes, such as locomotion defects and lifespan reduction. According to our analysis, photo-excited 
porphyrins successfully relieved all the Aβ-induced phenotypes in Drosophila AD model. 

Conclusion 

Our results hint at the potential of utilizing photo-excited dye molecules for effective suppression of Aβ 
aggregation and synaptic toxicity. This work opens a new horizon in the study of Aβ aggregation and its inhibition 
by utilizing a combination of photosensitizers and visible light. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 819 

 

  

  

A02.a. Therapeutic Targets, Mechanisms for Treatment: Abeta, truncated and pGlu-Abeta 

 
ADPD7-1353 
MOLECULAR ANALYSIS OF THE ANTI-AMYLOIDOGENIC ACTIVITY OF THE BETA-SECRETASE (BACE1) 
F. Liebsch

1
, J.F. Schulz

2
, M.A. Hancock

3
, V. Engelschalt

2
, G. Multhaup

3
 

1
McGill University, Integrated Program in Neuroscience, Montreal, Canada 

2
Freie Universität Berlin, Institut für Chemie und Biochemie, Berlin, Germany 

3
McGill University, Pharmacology and Therapeutics, Montreal, Canada  

 
Aims 

The beta-secretase (BACE1) initiates the processing of the amyloid precursor protein (APP) into Abeta peptides. 
Besides the canonical BACE1 cleavage-site within APP (Abeta position +1), additional BACE1 cleavages have 
been reported at Abeta positions +11 and +34. In the present study, we investigated these additional BACE1 
cleavage sites.  

Method 

We analyzed APP-secreted fragments from HEK293T and SH-SY5Y cells by enzyme-linked immunosorbent 
assays (ELISA), electrochemiluminescent immunoassays (Meso Scale Discovery, MSD), and 
immunoprecipitation (IP + MALDI-MS detection). The cellular proteins in lysates were also analyzed by Western 
blotting. 

Results 

Our results demonstrate that BACE1-activity correlates linearly with secreted soluble APP beta, while secreted 
Abeta-40 and -42 followed a biphasic relationship. This phenomenon is explained by the BACE1-mediated 
cleavage of APP at Abeta position +11 and +34. Using a cellular system, in which Abeta secretion is only 
dependent on gamma-secretase activity, we could delineate these anti-amyloidogenic functions of BACE1 at the 
molecular level. We also show that endogenous BACE1 in SH-SY5Y cells produces Abeta34 from longer Abeta-
species. 

Conclusion 

Our results suggest that the pharmacological inhibition of BACE1 does not only interfere with Abeta-40 and -42 
production (i.e. first cleavage step releasing the APP ectodomain), it also impacts the degradation of Abeta 
peptides.  
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Aims 

Apoptotic cell death in the brains of patients with Alzheimer’s disease (AD) during the late stage of this disorder is 
thought to be involved in the characteristic brain atrophy of this disease. A better understanding of the precise 
mechanism behind this slow, progressive neurodegeneration has been lacking, in part because of the need for an 
ideal in vivo model system for studying AD-related neurodegeneration. We tried to establish a new tool for 
studying neurodegeneration during AD progression. 

Method 

AβpE3–42 (N-terminal–truncated amyloid-β peptide starting with pyroglutamate at the third position) is thought to be 
produced during late-stage AD. It also aggregates more rapidly in vitro and has increased toxicity in neurons as 
compared with the full-length Aβ form, Aβ1–42. We established a Drosophila model of AβpE3–42 and investigated the 
function of AβpE3–42 using the photoreceptor neuron of Drosophila melanogaster. 

Results 

We found that AβpE3–42 induced caspase-dependent apoptotic induction and caused progressive degeneration in 
the photoreceptor neurons. Mutations in the endoplasmic reticulum (ER) stress response genes or administration 
of an inhibitor of the ER stress response suppressed the degeneration phenotype, suggesting that the ER stress 
response has a pivotal role in AβpE3–42-induced neurodegeneration. We also observed a synergistic interaction 
between AβpE3–42 and human Tau. 

Conclusion 

Our results suggest that expression of AβpE3–42 in the fruit fly could be a promising new tool for studying late-onset 
neurodegeneration along with AD formation. 
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Aims 

Alzheimer’s disease (AD) is the most common form of dementia and is expected to increase exponentially, but a 
disease-modifying treatment is still lacking. AD is characterized by the deposition of amyloid-beta plaques and 
neurofibrillary tangles in the brain and is dependent upon the production of Aβ peptides from the amyloid 
precursor protein (APP) and the extent of tau phosphorylation, respectively. MLC901 is a standardized herbal 
formulation which is used in many countries for post-stroke recovery. Stroke patients are known to have a higher 
risk of developing AD, indicating shared neurotoxic mechanisms. Previous research has indicated that different 
components of MLC901 may regulate amyloid-beta production and tau phosphorylation separately but the effect 
of MLC901 per se has never been formally investigated. The aim of the study was to assess the putative effects 
of MLC901 on APP processing and tau phosphorylation. 

Method 

Stably-transfected APPsw and Tau-4R SH-SY5Y cell lines were generated to study the putative effects of 
MLC901 on amyloid-beta production and tau phosphorylation, respectively. Cells were treated with varying 
concentrations of MLC901 across different time points before harvested for various biochemical analyses. 

Results 

Treatment with MLC901 significantly reduced amyloid-beta production in the APPsw cells in a time- and dose-
dependent manner, which was corroborated with significant changes in the expression and activities of major 
enzymes involved in APP processing (ie: alpha-, beta- and gamma-secretases). MLC901 was also observed to 
reverse tau phosphorylation at AD-specific epitopes in the Tau-4R cells. 

Conclusion 

Our results provide preliminary support for MLC901 for as a novel multi-modal treatment for AD. 
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Aims 

Key targets for the treatment of Alzheimer’s, Parkinson’s or Huntington’s diseases, diffusible oligomers are 
hereby investigated using the same high-throughput means as those conventionally employed to follow amyloid 
fibril formation. Protein aggregation curves are shown to provide valuable kinetic information that can be used to 
screen oligomerization modulators in vitro. This rationale will be applied on the discovery of new lead compounds 
blocking the progression of the disease by either inhibiting or reversing the formation of toxic oligomers. 

Method 

Protein aggregation kinetics recurrently show intriguing scaling laws that are demonstrated to result from the 
oligomerization equilibrium preceding the formation of amyloid fibrils. An illustrative example is given where 
kinetic results of human insulin aggregation obtained by one research team are interpreted in the light of NMR-
based oligomeric composition obtained by another team. 

Results 

Peculiar effects of insulin concentration on the induction time, limit aggregation rate and final fluorescence 
intensity could be described by directly incorporating the measured oligomerization-equilibrium constants into the 
crystallization-like model [1] of protein aggregation. No additional parameters are required besides the 
fluorescence proportionality constant and the solubility concentration, which is a measurable quantity. 

Conclusion 

Thoroughly verified as important pathogenic agents in prevalent neurodegenerative diseases, diffusible oligomers 
leave behind unmistakable kinetic signatures that can be targeted during high-throughput screenings of anti-
oligomerization drugs. As this is an untraveled route, the low-hanging fruits of the screening space are still 
available, i.e., commercially available lead-like compounds with better pharmacological profiles can be tested 
straight away.  
 
[1]- R. Crespo et al. (2012) JBC, 287(36): 30585-30594. 
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Aims 

A significant proportion of Aβ is N-terminally truncated and may be modified at the N-terminus to form pGlu-Aβ3-
40/42, i.e. forms that show enhanced neurotoxicity and aggregation propensity compared to full-length Aβ. Here, 
we assessed the role of the endoprotease meprin β in generation of Aβ3-40/42, which is the precursor of pGlu-
Aβ3-40/42 generated by glutaminyl cyclase (QC). 

Method 

Degradation of substrates comprising the β-secretase cleavage site by meprins was analyzed applying MALDI-
TOF MS. In cellulo formation of pGlu-Aβ was assessed using specific ELISAs after co-expression of APP and 

meprin β and incubation with QC. Expression of meprins in brain was investigated by quantitative PCR and 
immunohistochemistry. 

Results 

Meprin β mRNA is significantly upregulated in post mortem brain from Alzheimer’s disease patients. Cleavage of 
APP-derived peptides by meprin β in vitro leads to generation of Aβ1-x, Aβ2-x and Aβ3-x. The generation of N-
truncated Aβ by meprin β was also corroborated by QC-mediated formation of pGlu-Aβ3-40 in cell culture. 
Thereby, meprin β revealed a yet unknown dipeptidyl peptidase–like activity specific for the N-terminus of Aβ1-x. 

Conclusion 

Our results provide implications for two mechanisms of liberation of N-terminally truncated Aβ by meprin β, i) 
endoproteolytic cleavage of APP and ii) generation of Aβ3-40/42 from Aβ1-40/42. Therefore, meprin β cleavage 
might occur upstream of QC-mediated cyclization into pGlu-Aβ. 
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Aims 

Our aim was to evaluate temporal changes in beta-amyloid (Abeta) deposition in aged APP23 transgenic mice 
during treatment with functionalized nanoliposomes (mApoE-PA-LIPs) using [

11
C]PIB micro-PET imaging. 

Method 

mApoE-PA-LIPs (N=5) or saline (N=7) was injected to APP23 mice three times per week (i.p.) for three weeks. 
The mice were imaged with dynamic 60 min [

11
C]PIB scans three times; at baseline before treatment (age 16-17 

months), after treatment period (age 17-18 months) and after additional follow-up (age 20-21 months). [
11

C]PIB 
uptake in the frontal cortex (FC) was quantitated as bound-to-free-ratios (B/F) for the late washout phase (40-60 
min) using cerebellar reference and differences in B/F40-60 between groups over time were evaluated. Soluble- 
and insoluble-Abeta1-40 and total Abeta-plaque area were assessed using ELISA and immunohistochemistry to 
verify [

11
C]PIB binding to Abeta.  

Results 

At baseline, B/F40-60 for FC was 0.41±0.14 (N=5) for mApoE-PA-LIPs and 0.21±0.27 (N=7) for saline injected 
mice. After injections B/F40-60 was 0.41±0.25 (N=5) for mApoE-PA-LIPs and increased to 0.46±0.28 (N=5) for 
saline group, however, difference between groups was not statistically significant (P = 0.35). In both groups, 
[
11

C]PIB uptake further increased to final scan; B/F40-60 was 0.99±0.21 (N=4) for mApoE-PA-LIPs and 0.90±0.33 
(N=5) for saline group and abundant Abeta-deposition was observed in the brain in both groups. Total Abeta-
plaque area in FC correlated with [

11
C]PIB binding. 

Conclusion 

A trend for slower amyloid deposition was observed during mApoE-PA-LIP injections; however, statistical 
significance was not reached. The research received funding from the European Community’s 7

th
 framework 

Programme (FP7/2007-2013, nº212043). 
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Aims 

Ruthenium(II) complex has been mostly employed in photocatalytic system. It is a highly stable species with long-
lived, photoexcited states in solution and its lifetime of the excited state is sufficiently long (τ = 1000 ns) to 
facilitate rapid electron- and energy-transfer reactions. Comparatively long life time of the triplet metal-to-ligand 
charge transfer (³MLCT) of ruthenium (II) complexes results in highly efficient oxygen quenching and singlet 
oxygen production (f∆T). Considering the unique features of ruthenium complexes, we aimed to achieve the 
inhibition of beta-amyloid (Aβ) self-assembly, the disruption of preformed Aβ aggregates, and the reduction of Aβ 
cytotoxicity through the generation of singlet oxygen by photoexcited tris(2,2′-bipyridine) ruthenium(II) 
[Ru(bpy)3

2+
], as depicted in Scheme. 

 

 

Method 

Aβ monomers and fibrils were incubated with Ru(bpy)3
2+

 under visible light irradiation. After 24 hours of 
incubation, Aβ aggregates were analyzed using thioflavin T (ThT) assay, circular dichroism (CD) analysis, atomic 
force microscopy (AFM) and native gel electrophoresis. The cytotoxicity of Aβ aggregates was analyzed by using 
MTT assay. 

Results 

We validated that photoexcited Ru(bpy)3
2+

 strongly suppresses Aβ aggregation, in spite of very low concentration 
(10 ~ 1000 nM). In addition, existing Aβ fibrils also can be disassembled by photoexcited Ru(bpy)3

2+
. 

Furthermore, photoexcited Ru(bpy)3
2+

 can reduce the cytotoxicity of Aβ aggregates. 

Conclusion 

Our work provides a new perspective of ruthenium(II) complex as light-activated anti-Aβ agent against 
Alzheimer’s disease. 
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ADPD7-1183 
SMALL MOLECULE APP PROCESSING INHIBITORS LOWER ABETA PEPTIDE LEVELS VIA CKIT 
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Aims 

Alzheimer’s disease (AD) is characterized by the accumulation of neurotoxic amyloid beta (Abeta) peptides 
consisting of 39-43 amino acids, which are proteolytically derived from the amyloid precursor protein (APP). 
Inhibiting Abeta production may reduce neurodegeneration and cognitive dysfunction associated with AD. 

Method 

We have previously used an APP-firefly luciferase enzyme complementation assay to conduct a high throughput 
screen of a compound library for inhibitors of APP dimerization, and have identified a compound that reduces 
Abeta levels. 

Results 

In the present study, we have found a number of analogs with improved efficacy in reducing Abeta, and identified 
a lead compound, Y10. A kinase profiling assay identified the cKit receptor tyrosine kinase as the putative Y10 
target. To elucidate the precise mechanism involved, APP phosphorylation was examined by IP-western blotting. 
We found that Y10 inhibits cKit phosphorylation and increases APP phosphorylation on tyrosine residue Y743, 
according to APP751 numbering. An additional selective cKit inhibitor and siRNA specific to cKit were also found 
to increase APP phosphorylation. We next further investigated a cKit downstream signaling molecule, a 
phosphatase, and found that known inhibitors of that phosphatase and siRNA specific to it also increase APP 
phosphorylation, suggesting that the cKit signaling pathway is involved in APP phosphorylation, and Aβ 
production. Both inhibitors to cKit and the newly-identified phosphatase enhance APP surface localization. 

Conclusion 

Regulation of APP phosphorylation by small molecules that target these cKit signaling pathways should be 
considered as a novel therapeutic intervention for AD.  
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ADPD7-0269 
HDAC3 NEGATIVELY REGULATES SPATIAL MEMORY IN A MOUSE MODEL OF ALZHEIMER’S DISEASE 
X. Zhu

1
, W. Sulei

2
, Y. Linjie

2
, J. Jiali

2
, X. Yun

2
 

1
Drum Tower Hospital - Medical School of Nanjing University, Nanjing, China 

2
Drum Tower Hospital - Medical School of Nanjing University, Department of Neurology, Nanjing, China  

 
Aims 

To explore the role of histone deacetylase 3 (HDAC3) in the pathogenesis of Alzheimer’s disease (AD). 

Method 

Lentivirus was used to inhibit or overexpress HDAC3 in the hippocampus of APPswe/PS1dE9 (APP/PS1) mice. 
Spatial memory of APP/PS1 mice was examined by Morris water maze. The amyloid burden was determined by 
ELISA and immunofluorescence assay (IFA), and the production and clearance of beta amyloid (Aβ) was 
investigated by western blot. Dendritic spine density was examined by Golgi staining, and the glial activation was 
determined by IFA and western blot. 

Results 

Nuclear HDAC3 is significantly increased in the hippocampus of 6- and 9-month-old APP/PS1 mice compared 
with that in aged-matched wild type C57BL/6 (B6) mice. Inhibition of HDAC3 in the hippocampus attenuates 
spatial memory deficits, as indicated in Morris water maze test, and decreases amyloid plaque load and Aβ levels 
in the brains of APP/PS1 mice. Dendritic spine density is increased, while microglial activation is alleviated after 
inhibition of HDAC3 in the hippocampus of 9-month-old APP/PS1 mice. Furthermore, overexpression of HDAC3 
in the hippocampus exacerbates spatial memory deficits, increases Aβ levels, activates microglia and decreases 
dendritic spine density in 6-month-old APP/PS1 mice. 

Conclusion 

HDAC3 negatively regulates spatial memory in APP/PS1 mice and inhibition of HDAC3 might be a potential 
therapy for the treatment of AD. 
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Aims 

To better understand crenezumab’s mode of action by investigating the binding of crenezumab to various 
amyloid-beta (Abeta) species both in vitro and in vivo. 

Method 

We investigated the binding of crenezumab to: monomeric and soluble oligomeric Abeta using surface plasmon 
resonance (SPR), fibrillar Abeta by immunogold negative staining transmission electron microscopy, and amyloid 
plaques by immunohistochemistry. We used x-ray crystallography to determine the molecular structure of the 
crenezumab Fab:Abeta complex. 

Results 

Using SPR, we found that crenezumab binds with ~10-fold greater affinity to oligomeric Abeta compared with 
monomeric Abeta. Crenezumab also shows binding to Abeta fibrils by electron microscopy. Crenezumab is able 
to recognize amyloid plaques in brain tissue sections, and shows low levels of binding to plaques in vivo following 

dosing in human amyloid precursor protein (hAPP) transgenic mice. The crystal structure of crenezumab Fab with 
an Abeta peptide reveals a well-defined contiguous epitope His13

Abeta 
- Val24

Abeta
 in an extended conformation. 

Conclusion 

Our results suggest that the preferential species for crenezumab binding is Abeta oligomers, widely considered a 
highly neurotoxic species. The binding studies confirm crenezumab’s ability to bind multiple forms of Abeta 
(monomers, oligomers, fibrils, and plaques) and the crystal structure reveals antibody binding that is consistent 
with the ability to bind Abeta across different aggregation states. Crenezumab’s preferential binding to Abeta 
oligomers supports the clinical rationale for crenezumab as an antibody-targeting toxic, oligomeric Abeta species 
in Alzheimer’s disease. 
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A COMPARATIVE STUDY OF BINDING PROPERTIES OF GANTENERUMAB AND ADUCANUMAB ANALOG 
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Aims 

Different types of anti-Abeta monoclonal antibodies are being developed as potential disease modifying 
treatments for AD. Antibodies that recognize and clear aggregated forms of amyloid plaques and oligomers are 
predicted to confer clinical benefit, as recently demonstrated in a proof of concept study of aducanumab. 
Gantenerumab is a fully human dual epitope specific antibody with high affinity for aggregated amyloid-beta. We 
evaluated the binding of gantenerumab and an aducanumab analog to synthetic amyloid-beta in-vitro and to 
parenchymal and vascular amyloid deposits, ex-vivo and in-vivo.  

Method 

Gantenerumab and aducanumab analog were expressed in a human IgG1 format. Ex-vivo binding to human 

parenchymal and vascular amyloid-beta deposits was assessed by immune-fluorescence and quantitative image 
analysis on AD brain sections ex vivo. Similarly, target engagement in vivo was investigated in PS2APP mice at 
single doses. In-vitro binding to synthetic amyloid-beta monomers, oligomers and fibrils was measured by Biacore 
and immunoassays.  

Results 

Both antibodies bind to human amyloid deposits in an effective and comparable manner in-vivo (PS2APP mice) 
and ex-vivo (human AD brain). No obvious difference in binding to parenchymal plaques or vascular amyloid 
deposits was observed. In vitro binding properties to synthetic amyloid-beta species will be presented.  

Conclusion 

Gantenerumab and the aducanumab analog bind oligomeric and fibrillar forms of amyloid-beta. Preferential 
binding to parenchymal over vascular amyloid was not observed for either antibody. These data suggest that both 
antibodies are equally effective at binding and clearing aggregated forms of amyloid-beta. 
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Aims 

Recent studies highlight the implication of innate and adaptive immunity in the pathophysiology of Alzheimer’s 
disease (AD), and foster immunotherapy as a promising treatment approach. Vaccines targeting Aβ provided 
encouraging results in mouse models, but severe side effects attributed to T cell responses in the first clinical trial 
underlined the need for better understanding adaptive immunity in AD. We previously showed that regulatory T 
cells (Tregs) critically control Aβ-specific CD4

+
 T cell responses in both physiological and pathological settings. 

Here, we analyzed the impact of Tregs on spontaneous disease progression in a murine model. 

Method 

Preclinical studies were carried out in the APPPS1 mouse model. Tregs were either depleted using anti-CD25 
antibodies, or selectively amplified through low-dose IL-2 treatment. Impact of Tregs modulation on cognitive 
functions, neuropathology, and disease-related gene expression was assessed. 

Results 

Early transient depletion of Tregs accelerated the onset of cognitive deficits in APPPS1 mice, without altering Aβ 
deposition. Earlier cognitive impairment correlated with reduced plaque-associated microglia and altered disease-
related gene expression profile. Conversely, amplification of Tregs through peripheral low-dose IL-2 treatment 
increased numbers of plaque-associated microglia, and restored cognitive functions. Preliminary data suggest 
that such immunomodulatory treatment is associated with reduced brain infiltration by conventional T cells and 
modulation of astrocytosis.  

Conclusion 

These data suggest that Tregs play a beneficial role in the pathophysiology of AD, at least in part by modulating 
microglial and possibly astrocyte responses to Aβ deposition. Our study highlights the therapeutic potential in AD 
of innovative immunomodulatory approaches targeting Treg cells. 
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Aims 

The objective for this study was to determine the ability of an anti-oligomer antibody to improve performance 
using behavioral testing and to reduce pathological species with acute treatment in 3xTg- AD mice.  

Method 

Cognitive performance in old (18-22 months) 3xTg mice was assessed with both radial arm maze and novel 
object recognition after intraperitoneal administration of 100 micrograms of anti-pathological conformation IgG 
biweekly for two weeks before start of behavioral testing. Injections continued for the duration of the behavioral 
testing.  Control mice received saline injections. 

Results 

Results show treated old 3xTg mice have a significantly enhanced novel object recognition memory compared to 
vehicle treated mice. Histological analysis in the hippocampus was performed to analyze plaque burden, 
phosphorylated tau, and astrocytosis.  Overall plaque burden, phosphorylated tau, and astrocytosis remained 
unchanged. However, an additional histological analysis of plaque burden was performed using an antibody 
specific for the serine 8 phosphorylation site on amyloid beta.  This analysis revealed a lower serine 8 modified 
amyloid beta burden in plaques of treated mice.  Preliminary data reveals that phosphorylated amyloid beta 
burden correlates with behavioral performance in radial arm maze.  Biochemical analysis of amyloid oligomers 
and phosphorylated tau are on-going.  

Conclusion 

This study shows 1) that acute treatment with an anti-oligomeric antibody can effectively rescue performance in 
behavioral testing without needing to affect overall amyloid plaque burden 2) and that this peripherally 
administered IgG can affect levels of pathological species in the brain.  Overall, this IgG antibody has potential for 
being used as a therapeutic intervention for AD. 
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Aims 

Amyloid β1-42 (Aβ42), one of the causative proteins to Alzheimer’s disease (AD), is known to adopt various kinds 
of conformers. A series of biophysical and biochemical analyses have identified “the toxic conformer” of Aβ42, 
which possesses a turn structure at Glu22-Asp23 and exhibits potent aggregation and strong neurotoxicity. For 
further investigation, we developed and characterized the conformationally-specific monoclonal antibody against 
the toxic conformer of Aβ42. 

Method 

Mice were immunized with E22P-Aβ10-35, a minimum fragment for aggregation and neurotoxicity, and 45 clones 
were obtained. Repeated screening to these clones based on the criteria of positivity to the turn-forming mutants 
(E22P-Aβ42, E22K-Aβ42, E22Q-Aβ42, E22G-Aβ42) and negativity to the turn-breaking mutant (E22V-Aβ42) 
offered highly-specific monoclonal antibody against the toxic conformer (named as 24B3). 

Results 

In primary cortical culture, 24B3 completely inhibited Aβ42-induced neurotoxicity. Interestingly, 
immunohistochemical staining revealed that 24B3 did not show immunoreactivity on senile plaque in AD model 
mice, Tg2576 overexpressing presenilin2 (PS2) with pathogenic mutation (N141I). To evaluate its therapeutic 
potency, 24B3 was adopted to passive immunization against PS2, Tg2576 mice. Preventive administration of 
24B3 (10 mg/kg/week for 3 months) ameliorated the behavioral abnormalities in elevated-plus maze test and nest 
construction test, without affecting the number of the senile plaques. Finally, we constructed the sandwich ELISA, 
with the combination of 82E1 (anti-N-terminus of Aβ antibody) for capture and 24B3 for detection, and succeeded 
in detecting the toxic conformer in CSF from AD patients. 

Conclusion 

These results suggest that the toxic conformer of Aβ42 is a promising target for AD therapeutics and diagnosis. 
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Aims 

To investigate the effects of a single intranasal administration of glutamate antibodies (Glu-Ab) in a dose of 300 
μg/kg on memory status in early and late (3, 14 days) periods of beta-amyloid model of Alzheimer's disease (AD) 
in Wistar rats induced by bilateral injections of 0.2 nmol neurotoxic fragment Аβ25-35 into the Meynert nuclei 
(Harkany et al., 1998). 

Method 

Glu-Ab were obtained from rabbits immunized by conjugate glutamate-BSA (bovine serum albumin), synthesized 
using bifunctional reagent glutaraldehyde (Seguela et al., 1984). Glu-Ab purified using affine chromatography with 
activated bromcyan sepharose. Glu-Ab titer was 1:1000 as determined by ELISA. The passive avoidance (PA) 
was reproduced by a standard method (Bures et al., 1987). The long-term preservation of the memory trace is a 
reflection of the behavioral response in situations with aversive signals. 

Results 

There was no memorable trace formed in rats after Аβ25-35-administration, since formation and/or long-term 
memory storage processes are disrupted. AD-group showed a decrease in the latent time of transition to the dark 
chamber while PA reproduction in 24 hours after training compared to intact control. Unlike γ-globulin Glu-Ab 
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intranasally administered in 1 h after the brain damage demonstrate antiamnestic effects (see figure). 

 

Conclusion 

The obtained results suggest the protective effect of Glu-Ab on the memory impairments in experimental AD. The 
administration of Glu-Ab promotes display mnemotropic effect on rats with experimental AD, because the formed 
state of a conditioned fear suppresses mink reflex, while rats with γ-globulin again went into the dark 
compartment of the chamber. 
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Aims 

Accumulation and deposition of beta-amyloid peptides (Aβ) represent one of the major hallmarks of Alzheimer’s 
disease (AD) pathology. Growing evidence suggests a critical role for innate and adaptive immunity in the 
pathogenesis of Alzheimer's disease, suggesting that peripheral immunomodulation could be an important 
strategy for this indication. 

 Recently published data (Baruch et al., 2016) showed that PD1 immune checkpoint blockade in two mouse 
models of AD with established brain amyloid pathology evoked a robust IFNg response leading to the reduction of 
the cerebral Aβ burden. Our goal was to check if this PD1 blockade method could be effective in a different 
transgenic APPxPS1 model of amyloid pathology.Method 

We performed repeated intraperitoneal injections of anti-muPD1 antibody in APPxPS1 mice (Blanchard et al, 
2003) according to a similar time course as Baruch et al, starting at 8 months of age when abundant amyloid 
plaque deposition has occurred. 

Results 

While anti-PD1 peripheral administration elicited a strong increase in IFNg-splenocytes and a robust IFNg 
response at day 7 confirming target engagement, neither brain infiltration of myeloid cells or decreased cerebral 
Aβ was observed after 2-months treatment. 

Conclusion 

Our data confirm that PD-1 inhibition induces a strong CD4+ and CD8+ IFNg T cell response, but is not able to 
mobilize monocyte-derived macrophages to the brain and reduce cerebral Aβ burden in APPxPS1 mice. 
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Aims 

Misfolding and pathological aggregation of amyloid protein have been proposed to have a critical role in the 
pathogenesis of amyloidoses including Alzheimer’s disease (AD). Abeta oligomers are considered the most toxic 
species in the pathologic processes of AD. Here we investigated the effect of a conformation-dependent 
oligomer-specific single-chain variable fragment (scFv) antibody 3F on the cognition and neuropathology in AD 
transgenic mouse models by intranasal delivery. 

Method 

Six-month old APP/PS1 mice were intranasal administrated with 3F for 21 days (5μl/naris/day, 2mg/ml), then their 
cognitive functions were examined by Morris water maze, Y-maze and new object recognition test. The mice were 
then sacrificed and Abeta levels, neuroinflammation and oxidative stress in the brains were determined by 
immunohistochemistry and biochemical methods, respectively. 

Results 

ScFv antibody 3F exhibited beneficial effects by improving cognition in AD mice, and markedly attenuated 
neuropathology by reducing Abeta levels, neuroinflammation and oxidative stress in AD mouse brains. 

Conclusion 

The therapeutic approach using 3F against a common epitope of various toxic oligomeric structures assembled 
from different amyloids significantly attenuated cognitive deficits and neuropathology in AD transgenic mice. The 
proposed strategy targeting the universal epitopes of toxic amyloid oligomers presents promising potential for 
treating AD, Parkinson’s disease, Huntington’s disease, and other amyloidoses. 
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Aims 

To explore the mechanisms by which certain antibodies may interfere with beta-amyloid fibril assembly and in 
particular elucidate the importance of the antibody isotype. 

Method 

We have studied how different types of both IgG and IgM antibodies affect amyloid assembly by combining 
methods and techniques such as thioflavin-T analysis, Western Blotting, epitope mapping, and Transmission 
electron microscopy. 

Results 

Our results show that the location of the antibody epitope strongly influences its effect on amyloid assembly. 
Antibodies targeting the N-terminal part of the beta-amyloid peptide show a strong inhibitory effect while 
antibodies targeting the middle region of the peptide show no effect. We can also show that the backbone 
architecture of the antibody has an impact on the assembly. A comparison between two antibodies having 
identical binding sites, but different isotypes, displayed a profound mechanistic difference. An IgG variant 
predominantly prevents fibril-catalyzed secondary nucleation while a corresponding IgM antibody instead 
interferes with the lateral assembly of filament resulting in a thinner morphology. 

 

Conclusion 

Antibodies against beta-amyloid may impair fibril formation through different mechanisms depending on both the 
epitope and the isotype of the antibody. 
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ADPD7-0856 
BACE1-MEDIATED CLEAVAGE OF CONTACTIN-2: IMPLICATION IN JUXTAPARANODAL KV1 CHANNELS 
LOCALIZATION IN MYELINATED AXONS 
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Aims 

BACE1 cleaves the GPI-anchored contactin-2 (CNTN2) and regulates the surface expression in neurons. 
CNTN2, together with Caspr2, is responsible for the juxtaparanodal (JXP) localization of Kv1 channels in 
myelinated axonal compartments. Localization of Kv1.1/1.2 channels is essential for propagation of axon potential 
along myelinated axons. We asked whether BACE1-mediated cleavage of CNTN2 could lead to altered 
localization of Kv1.1/1.2 in CNS myelinated axons. 

  

Method 

We performed immunofluorescence staining of Kv1.1/1.2 together with other markers for JXP and adjacent 
regions in optic nerve and corpus callosum sections obtained from BACE1 KO and WT mice. To analyze 
structural alteration in the JXP, we also performed electron microscopy to analyze myelin structures close to the 
JXP in both BACE1 KO and WT. We also performed surface biotinylation on hippocampal and cortical slices from 
BACE1 KO and WT mice. 

Results 

High-resolution immunofluorescence confocal microscopy showed a dramatic reduction of CNTN2/Kv1.1/Kv1.2 
co-localizations at the JXP in BACE1 KO optic nerves, as compared to WT controls. Electron microscopy also 
showed moderate myelin structure defects in the regions close to the JXP in BACE1 KO mice. The disruption of 
Kv1.1/Caspr1 co-localization was also observed in corpus callosum, another CNS region enriched with 
myelinated axons. Interestingly, we could not detect significant change in Kv1 surface trafficking in hippocampal 
and cortical slices in BACE1 KO, suggesting that BACE1 is not essential for the Kv1 surface trafficking in 
general.   

Conclusion 

Our data strongly suggest that BACE1 play a key role in Kv1 JXP localization in myelinated axons, possibly by 
regulating CNTN2 JXP trafficking. 
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PROCESSING OF AMYLOID PRECURSOR PROTEIN BY THE TYPE II TRANSMEMBRANE SERNIE 
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Aims 

To investigate the role matriptase in a novel APP processing pathway regulating the production of Aβ. 

Method 

Human brain samples were analysed by RT-qPCR to detect matriptase mRNA levels. Co-immunoprecipitation 
and GST-pull-down assays were used to investigate the interaction between APP and matriptase. In cellulo and 
in vitro expression of matriptase and APP were used to identify a cleavage site in APP. Mass spectrometry was 
used to identify precisely the cleavage site. The neuroblastoma cell line SH-SY5Y endogenously expressing APP 
was incubated with matriptase and the media was analysed to detect APP processing by Western blot and 
variations of Aβ40 levels by ELISA. 

Results 

Matriptase mRNA was detected in different regions of human brain and enriched in human neurons. Matriptase 
and APP directly interacted and interestingly, APP was cleaved in cellulo and in vitro by matriptase at a specific 
Arg residue (position 102). Site-directed mutagenesis of this cleavage site on APP (Arg to Ala) led to the inability 
of the precursor to be processed. We observed that a soluble, shed form of matriptase cleaved APP in SH-SY5Y 
cells endogenously expressing APP and that this cleavage significantly altered APP processing into Aβ40. 

Conclusion 

This study identifies matriptase as a novel APP cleaving enzyme that could have important consequences to the 
overall biosynthetic profile of APP isoforms in normal conditions as well as in AD. 
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ADPD7-1886 
MAPPING THE BINDING SITES OF GAMMA-SECRETASE INHIBITORS AND MODULATORS 
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Aims 

Recent analyses and discussion questioned whether γ-secretase inhibitors (GSIs), such as Semagacestat or 
Avagacestat, were the best candidates for clinical studies and suggested that the failed clinical trials do not 
disqualify γ-secretase as a target for Alzheimer disease (AD) drug development.  Development of γ-secretase 
based therapies requires a better understanding of drug-target interactions. Although the 3.4 Å cryo EM structure 
of γ-secretase has been reported, the molecular mechanisms and binding modes of GSIs and modulators 
(GSMs) to the protease remain unsolved. Clearly, a comprehensive approach is required to study the interaction 
of γ-secretase with small molecules. 

Method 

Photoaffinity labeling has proved to be a useful tool in identifying structural domains of target proteins involved in 
ligand binding, offering structural insight into drug-target interaction. We have developed chemical approaches to 
map the binding site of GSMs and GSIs.   

Results 

With an optimized probe, for the first time, we identified the binding site of Avagacestat on γ-secretase. 
Identification of a site of labeling combined with molecular dynamic simulations based on the γ-secretase cryo-EM 
structure allowed us to model the binding site for Avagacestat, offering a molecular basis for inhibition of γ-
secretase. 

Conclusion 

Avagacestat was reported as a Notch sparing inhibitor and failed in AD clinical trials partially due to Notch-
mediated toxicity.  Our study provides mechanistic evidence that Avagacestat is a pan inhibitor of γ-secretase. 
Moreover, this work paves the way for mapping the binding sites of other clinically GSMs in order to better 
understand the mechanism by which these compounds alter γ-secretase activity. 
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BACE INHIBITOR CNP520 PROPOSED FOR THE ALZHEIMER’S PREVENTION INITIATIVE GENERATION 
STUDY 
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Aims 

The Generation Study is part of the Alzheimer’s Prevention Initiative and evaluates the effects of two β-amyloid 
targeted therapies (CAD106 and CNP520) in cognitively normal apolipoprotein E4 (APOE4) homozygotes aged 
60-75 at risk of developing symptoms of AD.  CAD106 is an active immunotherapy against Aβ; CNP520 is a 
BACE-1 inhibitor. Novartis developed the BACE inhibitor CNP520 with the goal to select a selective and safe 
compound. Human data on CNP520 have become recently available. 

Method 

CNP520 was profiled pre-clinically, and in an ascending-dose study in healthy adult and elderly subjects. 

Results 

CNP520 is selective for BACE-1 over BACE-2,  pepsin, cathepsin D & E, and renin.  CNP520 reduced levels of 
soluble Aβ  in a dose and time-dependent manner with good brain penetration across species.  No 
hypopigmentation or retina changes were observed. In humans, single oral dose  up to 750 mg as well as multiple 
oral doses up to 300 mg daily over 2 weeks appear to be safe and well-tolerated in subjects ≥60 years of age. 
There was no indication of any major imbalance of AEs between CNP520 and placebo. CNP520 reduced CSF Aβ 
concentrations in a dose-dependent manner by up to 95% after multiple dosing at the highest dose tested (300 
mg q.d.). Pharmacokinetic properties included a terminal elimination half-life that allows once-daily dosing. 

Conclusion 

The current pre-clinical and clinical profile of CNP520 supports long-term clinical studies in people at risk for the 
onset of clinical symptoms of Alzheimer’s disease, such as the API Generation Study (pending regulatory 
approval). 
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PHARMACOLOGICAL AND TOXICOLOGICAL EVALUATION OF SELECTED TARGET LIKE DRUGS 
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Aims 

Alzheimer’s disease is the most common neurodegenerative disease and the most prevalent cause of dementia 
among the elderly. This irreversible neurological disorder is characterized by memory and cognitive impairment, 
behavioral and learning deficits. The enzyme acetylcholinesterase has been one of the prime targets in the 
search for a treatment for Alzheimer’s disease, which uses reversible inhibitors of acetylcholinesterase, in order to 
increase levels of acetylcholine in the brain.  
Oxindoles show an appreciable structural analogy with donepezil, particularly in regard to the indanone unit. A 
library of new oxindoles was screened for AChE and BuChE activity having donepezil as a benchmark. 

In this work were studied acute toxicity of selected target like drugs using two different biological models, A. salina 
L. (LC50) and Swiss mice (LD50); in vivo and ex vivo studies were carried out for IC50 determination of selected 
target like drugs. 

Method 

The LC50 was determined using Artoxkit M and the LD50 according the OECD up-and-down procedure. The in 
vivo and ex vivo studies were carried out with Swiss mice. The IC50 was determined for AChE and BuChE in the 
presence of selected oxindoles, using a modified Ellman’s method. 

Results 

One of the tested compounds showed low toxicity to Artemia salina and to Swiss mice. This compound visibly 
decreased AChE activity in the brain, with results similar to donepezil, and in the ex-vivo assay presented a dual 
inhibition to the cholinesterases with an IC50 similar to galantamine, but higher than donepezil. 

Conclusion 

These are promising results in finding new therapeutic drugs for AD.  
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UNBIASED GENE EXPRESSION ANALYSIS OF BRAAK-STAGED HUMAN BRAIN TISSUES IDENTIFIES 
PDK4 AS A POTENTIAL CONTRIBUTOR TO BIOENERGETIC DEFICITS IN ALZHEIMER’S DISEASE 
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Aims 

The main objective of the currently study was to provide information on dysregulated pathways during Alzheimer’s 
disease (AD) pathogenesis. 

Method 

We performed unbiased gene expression analysis of post-mortem human temporal and frontal cortices using 
various techniques, i.e. differential display, suppression subtractive hybridization, microarray, RNAseq and qRT-
PCR. We then assessed dysregulation and neuronal localization of the selected gene products by Western blot 
and immunohistochemistry. 

Results 

PDK4 was identified as one of the genes to be up-regulated during early Braak stages. PDK4 belongs to the 
family isoenzymes that mediate phosphorylation and inhibition of pyruvate dehydrogenase (PDH), a key 
metabolic enzyme that catalyzes the conversion of pyruvate to acetyl-CoA. Western blot analysis with a validated 
PDK4 antibody revealed a significant increase of PDK4 protein in Braak 4 temporal cortices when compared to 
Braak 0. Consistent with this finding, the phospho-PDH/PDH ratio tended to be higher in Braak 4 when compared 
to Braak 0. Phospho-PDH immunofluorescence from two independent antibodies was found to be localized 
predominantly in the neuronal cytoplasm in temporal cortices, suggesting that up-regulated PDK4 could 
contribute to reduction of neuronal PDH activity and subsequent impairment of oxidative energy metabolism. 

Conclusion 

The up-regulation of PDK4 from Braak 0 to 4 brain tissues, together with the observed increase in phospho-PDH, 
point to a potential contribution of PDK4 in the impairment of brain energy metabolism in AD. Therefore, studies 
aimed at the further validation of PDK4 and other PDK isoenzymes as potential therapeutic targets against age-
associated neurodegenerative diseases are warranted. 
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EEF2K AND ADULT NEUROGENESIS: IMPLICATIONS FOR THERAPIES IN NEURODEGENERATIVE 
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Aims 

The eukaryotic elongation factor-2 kinase (eEF2K) plays a critical role in cellular response to nutrient stress, and 
recent evidence also implicates this kinase in mediating various forms of synaptic plasticity. We have recently 
observed that eEF2K activity is increased in the dentate gyrus of APP/PS1 mice, which are commonly used in 
Alzheimer’s disease research. It is notable that these mice also exhibit impaired neurogenesis and abnormal 
neural connectivity in the hippocampus. These observations warrant mechanistic investigations into the potential 
significance of eEF2K activity in adult neurogenesis, and the utility of eEF2K inhibition in neurodegenerative 
diseases. 

Method 

Neuronal cultures, ICV injections, Immunohistochemistry, ROS measurements. 

Results 

Our recent data show blocking eEF2K activity in neuroblastoma N2A cells stimulated an NRF2 antioxidant 
response, including enhanced expression of ROS detoxifying genes. Moreover, genetic deletion of the eEF2K 
ortholog efk-1 reduced ROS, and improved performance of Aβ42 expressing C. elegans in assays measuring 
neuronal function. Therefore, using an in vivo MPTP model of oxidative stress, we are studying the significance of 
eEF2K inhibition in adult neurogenesis.  

Conclusion 

Due to its crucial role in the adaptive response of cancer cells to nutrient stress, eEF2K has emerged as an 
attractive target in cancer therapy. We would like to extend our observations on the links between eEF2K and 
oxidative stress, and explore eEF2K inhibition as a novel approach in neurodegenerative diseases. 
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Aims 

Investigation of in vitro inhibition of acetylcholineesterase ( AСhE ) and butyrylcholin-esterase  (BuChE) activity of 
newly synthesized hybrids composed of galanthamine and 4-aminopyridine 

Method 

The enzyme inhibition activities for AChE was evaluated according to the spectrophotometric method previously 
reported by Ellman et al. (1961) with slight modifications. The enzyme inhibition (%) was calculated using the 
following equation:  
AChE inhibition (%) = ((Abs control – Abs sample)/Abs control) ×100  
IC50 value (concentration of sample where absorbance of ABTS decreases 50% with respect to absorbance of 
blank) of the sample was determined. Galanthamine was used as positive control. We use the same method for 
determination of inhibition of butyrylcholinesterase activity with the enzyme butyrylcholinesterase and 
butyrilthiocholine iodide.  

Results 

Our results indicates that one of newly synthesized compounds show activity on AChE in milimolar concentrations. 
 

Conclusion 

Inhibition of acetylcholine-esterase activity is one of the main approaches used nowadays for treatment of 
Alzheimer’s disease. Activity on acetylcholinesterase inhibition and low toxicity makes this newly synthesized 
compound promising for future investigations.    
 

Investigations are financed by Medical university-Sofia according to project №16-D/27.05.2016 from competition 
“Young researcher - 2016”.  
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ALZHEIMER’S DISEASE 
W.J. Meilandt

1
, C.E. Le Pichon

2
, H. Solanoy

1
, A. Gogineni

3
, J. Maloney

1
, H. Ngu

4
, A. Sengupta Ghosh

1
, 

S.H. Lee
1
, R. Carano

3
, V. Gandham

3
, M. Hedehus

3
, K. Barack

3
, M. Siu

5
, X. Liu

6
, O. Foreman

4
, R. Weimer

3
, 

K. Scearce-Levie
1
, J.W. Lewcock

1
 

1
Genentech - Inc., Neuroscience, South San Francisco, USA 

2
National Institute for Child Health and Human Development, NIH, Bethesda, USA 

3
Genentech - Inc., Biomedical Imaging, South San Francisco, USA 

4
Genentech - Inc., Pathology, South San Francisco, USA 

5
Genentech - Inc., Discovery Chemistry, South San Francisco, USA 

6
Genentech - Inc., Drug Metabolism and Pharmacokinetics, South San Francisco, USA  

 
Aims 

In this study, we aimed to identify common downstream neurodegenerative pathways that are activated in 
Alzheimer’s disease. Here, we present evidence that Dual Leucine Zipper Kinase (DLK) signaling represents 
such a pathway and demonstrate that loss of DLK reduces degeneration in mouse models of AD. 

Method 

DLK/JNK pathway activity was assessed in postmortem AD patient samples and in transgenic mouse models of 
AD expressing mutant PS2 and hAPPswe (PS2APP) or hTau P301L. PS2APP and TauP301L mice were crossed 
with a tamoxifen-inducible DLK knockout to temporally control DLK deletion, and the effects of DLK deletion were 
assessed on synaptic spine loss and cognitive function in PS2APP mice. DLK small molecule inhibitors were also 
tested in PS2APP and TauP301L mice. 

Results 

DLK/JNK pathway activity is increased in sporadic AD patients as well as the PS2APP and TauP301L mice. 
Genetic deletion of DLK prior to disease pathology (10 weeks) protected against Aβ/plaque-associated spine loss 
and cognitive deficits in PS2APP mice. These synaptic and cognitive benefits occurred in the absence of plaque 
reduction. Reversal of cognitive deficits in PS2APP mice was also observed when DLK was deleted after disease 
pathology was already established (6 months). Consistent with this observation, short-term treatment with DLK 
inhibitors effectively attenuated pathway activity in PS2APP and TauP301L mice with existing disease pathology. 

Conclusion 

These results indicate that activation of the DLK pathway is a conserved mechanism that regulates 
neurodegeneration and that inhibition of this pathway may be a potential therapeutic strategy for the treatment of 
AD. 
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VITRO MODEL; LINKING AGEING AND ALZHEIMER’S DISEASE? 
J. Paulin

1
, W. Liu

1
, B. Ondrejickova-

1
, F. Edwards

1
, D. Salih

1
 

1
University College London, Neuroscience- Physiology- and Pharmacology, LONDON, United Kingdom  

 
Aims 

Genetic reductions in IGF1 signalling lead to longevity in a range of organisms, and protection from 
neurodegeneration in Alzheimer’s disease (AD) models, yet IGF1 expression is increased in astrocytes in AD 
patients and AD mouse models. We investigate whether the endogenous increase in astrocyte Igf1 expression in 
models of neurodegeneration contributes to neuronal cell death, and whether pharmacologically inhibiting the 
MAPK pathway can be neuroprotective.  

Method 

A bilaminar co-culture model of primary astrocytes and neurons grown on separate coverslips had the 
chemotherapy MEK inhibitor Trametinib (Mekinist®) or Igf1 siRNA applied, during a 5-hour hypoxic incident. 
Neuronal and astrocyte cell number, apoptosis and Igf1 expression, were measured under normoxic conditions 
and at 24 and 72 hours after hypoxic stress. 

Results 

In vehicle treated cultures, following hypoxia, progressive neuronal cell death was observed at 24 and 72 hours 
post incident, accompanied by Igf1 expression increase in astrocytes. Both Trametinib and Igf1 siRNA treatment 
reduced neuronal cell death following the insult. Whilst reduced phosphorylated ERK1/2 levels due to Trametanib 
treatment proved neuroprotective, ERK1/2 phosphorylation was not reduced following Igf1 knockdown, implying 
two separate mechanisms of neuroprotection. When combined, these interventions were not additive in terms of 
neuroprotection. 

Conclusion 

Reducing signalling through the MAPK branch of the IGF1 signalling cascade using Trametinib appears to have 
neuroprotective properties following a hypoxic insult in vitro. Similarly, endogenously increased astrocyte Igf1 

expression following hypoxia seems to contribute to neuronal cell death. This further suggests that the IGF1 
signalling cascade is a therapeutic target for neuroprotection. 
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Aims 

As Alzheimer disease therapeutics candidate, we have developed SAK3 (US9,173,878 B2). SAK3 stimulates T-
type voltage-gated (T-type) calcium channels in Cav3.1 and Cav3.3 transfected neuronal cells. We here tested 
whether SAK3 reduced amyliod beta (1-42) accumulation in Alzheimer model (APP23) mice and confirmed 
reasonable pharmacokinetics in rat serum after administration with its therapeutic doses. 

Method 

APP23 mice aged 6 and 9 months were treated for two or three months with SAK3 (0.5mg/kg, p.o.) and 
measured amyliod beta (1-42) levels in both soluble and insoluble fractions from APP23 mouse cortex.  

Results 

Chronic administration significantly reduced amyliod beta (1-42) levels in APP23 cortex. Consistent with the 
reduced amyliod beta (1-42) levels, the numbers of amyloid plaques assessed by thioflavin staining were 
significantly reduced by chronic SAK3 treatment. Furthermore, the cognition assessed by novel object recognition 
task was improved by the chronic administration. Using LC/MS/MS system, we established high sensitivity 
quantification system for SAK3 in rat serum to obtain its proof-of-concept of safety.  

Conclusion 

The novel T-type calcium channel stimulator SAK3 restored cognitive ability in APP23 mice and reduced amyliod 
beta (1-42) accumulation/aggregation in the cortex. Pharmacokinetic analyses revealed transient elevation of 
SAK3 concentration within 30 min and rapid clearance within 8 hours in rat serum levels. Taken together, AD 
therapeutic candidate SAK3 has attractive potentials to reduce amyloid beta accumulation and to improve 
cognition in AD model mice. This work is supported by Project of Translational and Clinical Research Core 
Centers from AMED, Japan. The authors declare no conflict of interests. 
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Aims 

The study is to reveal the mechanism in enhancement of non-amyloidogenic pathway by lovastatin, one of 
statins, and its correlations with nicotinic acetylcholine receptors (nAChRs) and mitogen-activated protein kinase 
(MAPK) pathway. 

Method 

Primary cultured rat hippocampal neurons and SH-SY5Y cells over-expressing human amyloid precursor protein 
(APP) were exposed to lovastatin, β-amyloid peptide (Aβ) and antagonists of α7 nAChR or ERK. The protein and 
mRNA levels concerning these proteins in APP and MAPK system, and nAChRs were detected by Western-
blotting and real-time PCR. 

Results 

The results showed that the selected contents of lovastatin without influencing cholesterol attenuated the 
neurotoxic effects induced by high level of Aβ in the cultured cells. Following exposure of lovastatin to the cultured 
cells for 48 hr, the increased α-form secreted APP (αAPP), decreased βAPP, reduced BACE1, and elevated 
ADAM10 and BACE2 were significantly determined. Lovastatin used here up-regulated the expression of α7 
nAChR, but not α4, α3 and β2, and activated phospho-MAPK/ERK1/2, without affecting phospho-JNK and 
phospho-p38 in both cultured cells. The results by α7 nAChR or ERK antagonists indicated that lovastatin can up-
regulate expression of α7 nAChRs via a mechanism involving activation of the MAPK/ERK signaling cascade, 
perhaps resulting in cleavage of APP by α-secretase and thereby diminishing production of the neurotoxic Aβ.  

Conclusion 

The data obtained here suggest that lovastatin can enhance the effects of non-amyloidogenic pathway, in which 
the mechanism may concern the activated phosphor-ERK and the subsequent stimulated α7 nAChR with 
cholesterol independence. 
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ACETYLCHOLINESTERASE INHIBITION AND ANTI-AMNESIC ACTIVITIES OF TERMINALIA CHEBULA 
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Aims 

Acetylcholinesterase (AChE) inhibitors have been widely used as a therapeutic approach for the treatment of 
Alzheimer’s disease (AD). Several in vitro studies have examined AChE inhibitory activities of Terminalia chebula 
extract (TCE), which is reported to have anti-diabetic and anti-oxidative activities, but its in vivo effects and its 
major phyto-constituents have not been investigated. Therefore, In this study, the AChE inhibition and anti-
amnesic effects of Terminalia chebula extract (TCE) were investigated. 

Method 

We adopted scopolamine-induced memory impairment mice model to study the anti-amnesic effects of TCE. Mice 
received daily oral administration of TCE (200 mg/kg) or donepezil (5 mg/kg) for 14 days, and scopolamine was 
injected intraperitoneally to induce memory impairment for 7 days, 30 min before the Morris water maze task 
(MWM). The hippocampus of animals was dissected to measure expression levels of AChE expression and 
activity. We also isolated 60 compouds from TCE, and measured AChE inhibitory activity in vitro. 

Results 

In AChE inhibition assays in vitro, TCE was found to have significant AChE inhibitory activity (IC50 value = 126.47 

μg). Administration of TCE significantly reversed memory deficits in acquisition and retention in the MWM. TCE 
treatments also reduced AChE expression levels and activities in the hippocampus. Out of 60 compouds from 
TCE, compounds 35-36, and 54-56 exhibited potent AChE inhibitory activity. 

Conclusion 

These findings demonstrate TCE as valuable candidate of AChE inhibitors that might be useful for the treatment 
of AD. Supported by the National Research Council of Science & Technology (NST) grant by the Korean 
government (MSIP) (No. CRC-15-04-KIST). 
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LONG TERM CHANGES IN M2 MUSCARINIC ACETYLCHOLINE RECEPTOR (MACHR) FOLLOWING 
INHIBITION OF ACETYLCHOLE ESTERASE (ACHE) INDUCED BY SARIN 
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Aims 

Inhibition of AChE is an accepted treatment for Alzheimer's disease. Sarin, an organophosphate inhibits AChE 
and binds (nM) to M2 mAChR in the brain. Since M2 receptor act in a negative  feedback manner, sarin binding 
may play a role in modulating it. We characterize the effect of sarin on M2 binding (KD and Bmax) 24 h and 1 
week following exposure. 

Method 

Male & female rats were exposed to 1LD50 (80 µg/kg, i.m.) followed by atropine:TMB4 (7.5: 5 mg/kg, i.m.) 1 min 
later. Brains were subjected to M2 mAChR binding assay ([

3
H]AFDX384). 

Results 

A significant increase in KD was found in cortical M2 mAChR, in males and females [(nM): 4.65±1.16 to 
8.45±1.06 and 5.24±0.93 to 9.29±1.59, respectively], 24 h after poisoning which was elevated 1 week later (by 
51% & 40% in males & females). Receptor density revealed a reduction in Bmax (68% & 22% in males & 
females) 24 h after sarin exposure which was followed by 37% & 100% recovery, a week later. 

Conclusion 

These results indicate a sustained and irreversible effect on M2 mAChR affinity (elevated KD) and a transient 
effect on receptor density (Bmax) induced by the dual effect of sarin: inhibition of AChE and blocking the M2 
mAChR that functioned in a negative feedback to release ACh. Both effects lead to elevated levels of ACh in the 
synapse. Our findings may suggest that long term changes related to the decreased affinity in M2 mAChR could 
be used for developing drugs aimed to alleviate the symptoms in Alzheimer's patients. 
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INNOVATIVE DRUG DESIGN FOR ALZHEIMER DISEASE THERAPY : FROM A DUAL LIGAND 
(DONECOPRIDE) TOWARDS A MULTI-TARGET DIRECTED ONE - THE TRIAD PROGRAM 
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Aims 

Targeting more than one molecular cause implied in the pathogenesis of Alzheimer’s disease (AD) with a sole 
drug is considered a promising challenge, because it could address the failures that recently occurred during 
clinical trials. Within this framework, we recently reported the design of donecopride, a pleiotropic agent that both 
displays acetylcholinesterase (AChE) inhibition and 5-HT4R agonist activity.

1
 Based on its procognitive and 

antiamnesiant in vivo properties, donecopride is currently under preclinical investigation. A pharmacomodulation 
study allowed to establish the structure-activity relationships in the donecopride series and to enlarge the latter 
with some other potent ligands.

2
 Taking into account the clinical interest of idalopirdine, a 5-HT6R antagonist, in 

Alzheimer's Disease (AD) treatment, we undertook a new program aiming at designing novel Multi-Target 
Directed Ligands targeting both but selectively AChE, 5-HT4 and 5-HT6 receptors. 

Method 

Considering the pharmacophores established for each of the three targets, we performed the synthesis of 
numerous donecopride derivatives. Among them, some dual compounds both exhibited in vitro 5-HT4R agonist 
and 5-HT6R antagonist activities and displayed a in vivo procognitive effect. 

Results 

Pursuing the pharmacomodulation of these compounds led to first pluripotent derivatives with in vitro 
submicromolar activities  towards the three designated targets. 

Conclusion 

The TRIAD program, funded by the Ligue Européenne contre la Maladie d'Alzheimer and the French Fondation 
Plan Alzheimer, recently led to some novel promising agents with in vitro prerequisite for further in vivo evaluation 
in AD experimental models. 

1
 Lecoutey, C et al. Proc Natl Acad Sci USA, 2014,111(36),E3825-E3830. 

2
 Rochais, C et al. J Med Chem, 2015,58,3172-3187. 
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Aims 

The ε4 allele of apolipoprotein E (APOE) has been identified as a major genetic risk factor for Alzheimer’s disease 
(AD). Previous studies have reported worse cognitive abilities in asymptomatic carriers with the APOE ε4 allele 
compared with those with APOE 2 or 3 genotype. Here, we sought to focus on the individuals of Alzheimer’s 
spectrum disorder who have performed 18F-Florbetaben (FBB) PET and looked at to see the significant 
differences in demographics, cognitive domains and neuroimaging as a function of APOE genotype. 

Method 

We included total 100 patients of Alzheimer’s spectrum disorder comprising Alzheimer's dementia and prodromal 
AD who underwent baseline neuropsychological, laboratory, and neuroimaging assessments including brain MRI 
and FBB PET scans. According to the presence or absence of APOE4, two groups were separated and analyzed 
the differences in clinical, demographics, cognitive domains and medial temporal lobe atrophy. 

Results 

APOE4 genotype showed a significant correlation with hypertension, hyperlipidemia, and florbetaben uptake 
amount (p=0.012). Unexpectedly, there were no differences in all cognitive domains but APOE4 genotype 
showed a negative correlation at trend level with memory retention and recognition.    

Table1. Clinical and 
demographic   characteristics 

  APOE4(+) (N=49) APOE4(-) (N=51) P-value 

Age 71.9±9.0 70.4±11.1 0.441 

Disease duration 3.3±2.2 3.3±2.2 0.997 

BMI 24.0±2.9 23.1±3.1 0.148 

Education 11.1±5.2 11.0±4.9 0.975 

Male/Female 16/33(32.7/67.3%) 18/33(35.3/64.7%) 0.780 

HTN, N 30 19 0.017* 

DM, N 9 5 0.217 

HL 25 15 0.027* 

Global DS(median value) 4[3-5] 4[3-6] 0.495 

Conclusion 

These findings suggest that APOE ε4 in Alzheimer’s spectrum disorders is associated with vascular risk factors, 
amyloid beta deposition and memory dysfunction.             
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NEURO-IMMUNE MECHANISMS OF NEUROPROTECTIVE EFFECTS OF CEFTRIAXONE IN ALZHEIMER'S 
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Aims 

Recently an antimicrobial drug ceftriaxone (CEF) was found to have neuroprotective properties that are 
considered to base on its ability to decrease glutamate-mediated excitotoxicity (Rothstein et al., 2005). However, 
the exact molecular mechanisms and the involvement of particular signal pathways underlying ceftriaxone-
mediated neuroprotection remain poorly understood. The aim of this study was to determine the behavioral and 
neuro-immune effects of ceftriaxone using rats of OXYS strain with genetically defined accelerated senescence 
and signs of Alzheimer's disease-like pathology. 

Method 

To evaluate the effects of CEF, the animals of experimental group were treated with the drug (100 mg/kg/day, i.p., 
36 days).We conducted the behavioral testing including open-field test and novel object recognition test, as well 
as neuromorphological study of the brain. For quantitative assessment of immune cells in the thymus and spleen, 
multi-color flow cytometry was used. 

Results 

CEF caused restoration of impaired novel object recognition in OXYS rats. Neuromorphologically, CEF increased 
the density of pyramidal neurons in the hippocampal CA1 area, decreased the number of degenerating neurons 
and edema of brain tissue in OXYS rats. A diffuse lymphoid infiltration was observed in the brain while peripheral 
immune parameters were suppressed after CEF treatment in OXYS rats. 

Conclusion 

The data suggested CEF as a promising pharmacological tool for the prevention of cognitive decline at 
neurodegenerative disorders and gave new insights into neuro-immune mechanisms of its neuroprotective 
effects.  

Research support: This work was partially supported by grant No. 15-04-05593-a from the Russian Foundation 
for Basic Research (Russia). 
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CASPASE-1 IS A POTENTIAL THERAPEUTIC TARGET AGAINST AGE-DEPENDENT COGNITIVE 
IMPAIRMENT AND ALZHEIMER DISEASE 
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Aims 

Caspase-1 (Casp1)-mediated neuroinflammation has been linked to age-dependent cognitive impairment and 
Alzheimer disease (AD). We recently validated a degenerative pathway linking intraneuronal inflammasome-
dependent Casp1 activation to Casp6-dependent axonal degeneration and Amyloid beta (Aβ) production in 
human neurons. These suggest that Casp1 could be an upstream therapeutic target for AD. Our aim was to 
determine whether a selective Caspase-1 inhibitor could 1) prevent axonal degeneration in human neurons, and 
2) reverse cognitive deficits and AD-associated neuroinflammation, and Aβ and synaptic pathology in a 
transgenic AD animal model. 

Method 

We determined whether Casp1 inhibition could reverse Amyloid precursor protein (APP)-induced axonal 
degeneration in human CNS cultures. We investigated whether acute or preventative treatment with a Casp1 
inhibitor could reverse cognitive impairment and AD pathology in an APP-overexpressing transgenic mouse 
model. Mice were behaviourally assessed at various times post-treatment and subsequently analyzed for 
changes in brain pathology and inflammation. APP was assessed to make sure Casp1 inhibitor treatment did not 
alter APP protein levels in our transgenic mice. 

Results 

In human neurons, Casp1 inhibition prevented APP-induced axonal degeneration. Acute Casp1 treatment 
reversed working and episodic memory deficits. Preventative treatment (which began prior to overt behavioural 
deficits or AD pathology) resulted in a delay in cognitive deficits to 3-5 months after treatment cessation. Casp1 
inhibition decreased microglial and interleukin-1 beta activation, reduced Aβ deposits, and normalized synaptic 
pathology. APP protein levels were not altered after treatment. 

Conclusion 

These results are proof of concept that Casp1 is a valid therapeutic target against cognitive impairment and AD. 
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Aims 

The calcineurin(CN)/NFAT pathway is hyperactivated in human brain during the progression of Alzheimer’s 
disease (AD). In AD mouse models, CN/NFAT inhibiting strategies ameliorate amyloidosis, neuroinflammation, 
synapse dysfunction, and cognitive decline. Though classic CN-inhibiting drugs (e.g. tacrolimus and cyclosporine) 
have neuroprotective properties in experimental models, their use in neurodegenerative disease has been limited 
by other adverse effects. Q134R, a recently developed small molecule, entering into Phase I clinical trials, inhibits 
NFAT signaling, without inhibiting CN activity per se. When given orally at low doses, Q134R is well-tolerated, 
causes little systemic immunosuppression, and readily crosses the blood-brain barrier, resulting in improved 
cognition in rodent models. Here, we tested the effect of Q134R on astrocytes, which exhibit striking changes in 
the expression/activity of CN/NFATs during the progression of AD pathology. 

Method 

Primary cortical astrocytes, obtained from E18 rat pups were used. Cultures were treated with a control 
adenovirus (containing LacZ-GFP) or adenovirus containing an NFAT-luciferase gene reporter construct. Twenty 
four hours later, NFAT-luciferase activity was stimulated using exogenous Ca2+ mobilizers (ionomycin/phorbol 
ester) or with endogenous inflammatory mediators in the presence of vehicle, or increasing doses of Q134R. 
NFAT-luciferase activity was assessed three-five hours later. 

Results 

At concentrations as low as 500 nM, Q134R caused a nearly 40% inhibition (p < 0.001) in NFAT-luc activity. 

Conclusion 

Q134R is a safe and well tolerated compound with neuroprotective properties. The results suggest that Q134R 
may be a promising drug for treating AD and other forms of neurodegenerative diseases, due to the inhibition of 
aberrant CN/NFAT signaling. 
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A NUTRITIONAL APPROACH TO TACKLE ALZHEIMER’S DISEASE: A KEY ROLE FOR 
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Aims 

Nearly 46.8 million people were affected by dementia in 2015 and this number will increase to 74.7 million by 
2030 and 131.5 million by 2050 (Alzheimer’s disease International), thus, research on AD prevention/reversal is 
crucial. Diets based mainly on animal products may modify the inflammatory status of the body and affect 
cognitive performance, whereas diets based mainly on plant products seem to exert protective effects. Moreover, 
high cholesterol and glucose blood levels are associated with inflammation and Alzheimer’s disease. Therefore, 
the impact of diet on AD may need to be reconsidered. After the discovery that microglia can shift between M1 
(pro-inflammatory) and M2 (neuroprotective) phenotypes, immunomodulation as a novel therapeutic approach 
has become promising. 

By using a senescence-accelerated mouse model (SAMP8), which develops early AD-like brain morphological, 
inflammatory and cognitive alterations, we tested how diet can influence AD disease mechanisms. 

Method 

First, mice followed differential dietary regimens (plant and animal-based) after weaning and we then evaluated 
cognitive impairment through passive avoidance and fear conditioning tests. We then analyzed inflammation-
related markers (including M1/M2 microglial markers) as well as glial morphology and density at an early 
symptomatic stage in different brain areas (hippocampus, cortex and olfactory bulb).  

Results 

Our preliminary results show that plant-based diets enhance cognitive performance and partially counteract 
inflammation-related alterations observed in mice fed animal-based diets. 

Conclusion 

While still preliminary, our results suggest that dietary intervention could be a simple, low-cost yet powerful 
approach for AD prevention/reversal through immunomodulation. 
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Aims 

Recently, it was demonstrated that, unlike typical inhibitory actions that occur via synaptic receptors (alpha-4-
beta-2-gamma-2), GABA may also induce excitatory activity via extra- and peri-synaptic GABA-A receptors 
(alpha-4-beta-2-delta) (Ahring et al., 2016). Moreover, excitatory responses are produced by both GABA and 
GABA-A receptor (GABA-AR) agonist muscimol at very low concentrations. Therefore, we suggested that 
extremely low doses of muscimol may stimulate/normalize cell processes which are impaired in AD, such as 
neurotransmission, neuroinflammation and synaptic plasticity. 

Method 

Non-transgenic AD model rats (Wistar, male, 280+/-20 g) were obtained by icv injection of streptozocin (STZ, 750 
mcg/10 mcl). Rats were pre-treated with muscimol (0.01 and 0.05 mg/kg, ip) or saline (control) for 3 days. On 
days 15-19, spatial learning/memory was assessed in the water maze test. Ex vivo, cortical and hippocampal 
protein expression of acetylcholinesterase (AChE), glutamate decarboxylase-67 (GAD-67), growth-associated 
protein-43 (GAP-43), glial fibrillary acidic protein (GFAP), ionized calcium binding adaptor molecule 1 (Iba-1) and 
tyrosine hydroxylase (TH) was assessed immunohistochemically. 

Results 

Muscimol fully protected against STZ-impaired spatial learning/memory deficits, decreased gliosis (by regulating 
GFAP and Iba-1 levels), normalized levels of AChE, GAD-67 and GAP-43, leaving TH expression unaltered. 

Conclusion 

For the first time in AD model-rats, muscimol at extremely low doses was shown to exert memory-enhancing, 
anti-inflammatory (normalizing of glial processes), neurotransmission-stimulating (GABAergic and cholinergic) 
and synaptic plasticity regulatory activity (GAP-43). These results allow us to suggest that very low doses of 
GABA-AR agonists may be useful for the treatment of AD and/or other neurodegenerative diseases. 
Acknowledgements. Project No. NFI/R/2014/023. 
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Aims 

The effects of Toll-like receptor (TLR) activation in peripheral cells are well characterized but, although TLR2 and 
TLR4 are expressed on cells of the brain including microglia, the consequences of TLR2- and TLR4-induced 
microglial activation on neuronal function remains to be fully investigated. Of particular interest is the possibility 
that TLRs might be potential therapeutic targets in neurodegenerative diseases. Amyloid-b (Ab), the main 
constituent of the amyloid plaques in Alzheimer’s disease (AD), activates TLR2, and evidence from this laboratory 
indicates that incubating microglia in the presence of an anti-TLR2 antibody (OPN-301), attenuates Ab-induced 
changes. The objective of this study is to determine whether activation of TLR2 played a role in the 
developing inflammatory changes and Ab accumulation that occur in a mouse model of AD. 

Method 

Wild type and transgenic mice that overexpress amyloid precursor protein and presenilin 1 (APP/PS1 mice) were 
treated with anti-TLR2 antibody (OPN-301) for 3 months from the age of 7-10 months and, 4 months later, mice 
were culled and brain tissue was fixated with PFA4% for immunohistochemical analysis. 

Results 

Immunohistochemical analysis showed that microglial and astroglial activation, assessed by MHCII, CD68 and 
GFAP immunoreactivity and CD45

+
 infiltrating macrophages were decreased in anti-TLR2 antibody-treated 

compared with control (IgG)-treated mice. These changes were associated with reduced Ab plaque burden 
measured by Congo Red staining and with improved performance in a spatial learning task. 

Conclusion 

The data suggest that TLR2 activation contributes to the developing neuroinflammation and pathology and may 
be a target for limiting the progression of AD. 
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Aims 

Alzheimer's disease (AD) is a common and growing problem worldwide. However,  it's management is still lacking 
and there is a real need for new interventions. Reduced cerebral perfusion, starting in early stages of the disease 
can lead to cerebral hypoxia, which contributes to the accumulation of Aβ, hyperphosphorylation of tau, 
neuroinflammation and degeneration of neurons. Hyperbaric Oxygen Therapy (HBOT), the medical administration 
of 100% oxygen at environmental pressures greater than 1 atmosphere absolute(ATA) , has been used 
successfully in the treatment of other neurological conditions. Therefore, we investigated the effects of HBOT on 
amyloid deposition,  tau pathology and neuroinflammation in the 3xTg-AD model. 

  

Method 

17-month old 3xTg-AD mice were exposed to HBOT at 2 ATA for 60 minutes per day for 14 days. 

Results 

Our investigation revealed that HBOT ameliorated behavioral deficits of 3xTg mice and reduced significantly the 
presence of hypoxia, amyloid burden and tau phosphorylation in the brain of 3xTg mice. HBOT also attenuated 
neuroinflamatory processes; On one hand, it reduced astrogliosis,  microgliosis and the secretion of pro-
inflammatory cytokines(IL-1beta  and TNF-alpha)and on the other  hand, induced a morphological change in 
microglia to a more ramified state and increased microglial expression of scavenger receptor A and arginase1. 

Conclusion 

These findings suggest that modulation of neuroinflammation by HBOT can reduce Aβ and tau pathology and 
alleviate behavioural deficits in the 3xTg mouse model.Given that HBOT has been used in the clinic to treat 
various medical indications, including neurological conditions,  the results presented here may present a novel 
therapeutic intervention of Alzheimer's disease. 
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ADPD7-0675 
PROTECTIVE EFFECTS OF ORIGANUM MAJORANA L. AND CORCHORUS OLITORIUS L. AGAINST LPS-
INDUCED NEUROINFLAMMATION, COGNITIVE IMPAIRMENT, NEURODEGENERATION AND GLIAL CELL 
ACTIVATION 
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Aims 

Objectives: Dietary phenolics have potent antioxidant and anti-inflammatory activities, making them promising 

candidates for protection against neuroinflammation-mediated cognitive impairment and neurodegeneration in 
Alzheimer’s disease. In this study, two edible Egyptian plants, Origanum majorana (OM) and Corchorus olitorius 
(CO) were investigated for their role in modulating neuroinflammatory pathways, glial cell activation and 
neurodegeneration.  

Method 

Methods: Phytoconstituents of OM and CO hydroalcoholic extracts were identified using HPLC/PDA/HRESI-

qTOF-MS
n
. BV2 microglial cells were used to evaluate safety and anti-oxidant effect by measuring cell viability 

using WST-1 reagent. Swiss albino mice were injected intraperitoneally (i.p.) with 100 mg/kg OM or CO extracts 
for 12 days before inducing neuroinflammation on day 6 by i.p. injection of 250 μg /kg LPS. Cognitive functions 
were assessed by Y-maze and novel object recognition tests to evaluate spatial and recognition memory 
respectively. Neurodegeneration was assessed using Hematoxylin and Eosin staining. Expression of the 
astrocyte marker GFAP and the inflammatory markers MyD88 and COX-2 was assessed by 
immunohistochemistry. 

Results 

Results: 

Sagerinic (7.2%) and 1, 5-dicaffeoylquinic acid (5.7%) were identified as major constituents of OM and CO 
respectively. Extracts and their respective pure compounds showed significant protection against H2O2-induced 
cytotoxicity in vitro. In vivo, both OM and CO significantly improved both recognition and spatial memory 
compared to LPS group and reversed the LPS-induced neurodegeneration. Brain expression of GFAP, MyD88 
and COX-2 was reduced by OM and CO.  

  

Conclusion 

Conclusions: OM and CO are promising for protection against neuroinflammation-related dementia through 

modulating pro-inflammatory pathway and glial activation, limiting neurodegeneration and enhancing cognition.  
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Aims 

The aims of this project are to develop novel small molecule inhibitors for NLRP3 inflammasome and examine the 
effects of these inhibitors in transgenic AD mouse models. 

Method 

1. Rational design and chemical synthesis of small molecule inhibitors 

2. In vitro biological assays employing macrophage cells. 

3. In vivo studies using transgenic AD mouse model including TgCRND8 and APP/PS1 mice. 

Results 

One lead compound was rationally designed and biologically characterized as novel NLRP3 inflammasome 
inhibitor. In vitro studies demonstrated that this compound is selective to NLRP3 inflammasome and significantly 
suppressed the release of IL-1 upon challenge with LPS and ATP in J774A.1 cells. Preliminary pharmacokinetic 
studies established that this lead compound can cross the blood brain barrier and shows moderate clearance rate 
by human hepatocytes. In vivo studies in TgCRND8 mice demonstrated that treatment with this compound 
significantly improved AD pathology including beta-amyloid burden, oxidative stress, microglia activation, and 
synaptic degeneration. Studies in APP/PS1 mice also suggested the potential of this inhibitor to improve cognitive 
functions as evidenced by a battery of behavioral studies. 

Conclusion 

A small molecule NLRP3 inflammasome inhibitor was successfully designed with novel mechanism of action and 
biological characterization demonstrated its selectivity and treatment potential in transgenic AD mouse models. 
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Aims 

The amyloid-β peptide (Aβ) aggregation has been linked to the formation of neuritic plaques, which are 
pathological hallmarks of the Alzheimer’s disease (AD). Various natural compounds have been suggested as 
therapeutics for AD. Among these compounds, pure resveratrol arouses great interest due to their 
neuroprotective characteristics. Here, we prove that the resveratrol and other molecules content in grape skin 
extracts increase the inhibition effect on the Aβ aggregation in comparison with the pure resveratrol. However, 
after intravenous injection, resveratrol is rapidly absorbed, metabolized into both glucuronic acid and sulfate 
conjugations of the phenolic groups in the liver and intestinal epithelial cells (within less than 2 hours), which are 
eliminated posteriorly. 

 

Method 

In the present study, were proposed to encapsulate the grape skin extract in solid lipid nanoparticles (SLNs) 
functionalized with antibodies, the anti-transferrin receptor monoclonal antibody (OX26 mAb) as a possible carrier 
to transport extract and then target the brain. 

Results 

Experiments on human brain-like endothelial cells shown that the cellular uptake of the OX26 SLNs is 
substantially more efficient than the normal SLNs and SLNs functionalized with unspecific antibody. 

Conclusion 

 As a consequence, the transcytosis ability of these different SLNs is higher when functionalized with OX26. 
 
 
 

Figure 1 – Effect of pure resveratrol and extract of grape skin on Aβ(1-42) aggregation. 

Figure 2 – Effect of the SLN (resveratrol and grape extract) and unloaded-nanoparticles on Aβ(1-42) fibrils 
content.  

Figure 3 - Permeability and cellular accumulation of SLN in an in vitro model of the human BBB.  
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CAFFEIC ACID PHENETHYL ESTER IMPROVES COGNITIVE AND NEURONAL DYSFUNCTIONS INDUCED 
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Aims 

The pathological hallmarks of Alzheimer's disease (AD) include beta-amyloid (Abeta) accumulation, neurofibrillary 
tangle formation, synaptic dysfunction and neuronal loss. Although soluble amyloid species are recognized 
triggers of the disease, no therapeutic approach is able to stop it. Caffeic acid phenethyl ester (CAPE) is a 
compound abundant in honeybees' propolis. Several studies have demonstrated its anti-inflammatory, antiviral, 
antioxidant and antitumor properties. Its beneficial effects against neurodegenerative diseases have also been 
suggested. The aim of the present study was to investigate the potential neuroprotective activity of CAPE in a 
murine model of AD. 

Method 

Abeta oligomers were injected intracerebroventricularly in C57BL/6 mice, and the treatment with CAPE started 1 
hour after the surgery for the next 3 or 10 days. After 10 days some animals were sacrificed while others 
performed behavioral test before the sacrifice. 

Results 

Behavioral analysis showed that CAPE ameliorated Abeta-induced memory impairment. Abeta injection 
determined a consistent increment of reactive oxygen species and glutathione levels and CAPE restored a 
physiological oxidative status. In addition, the expression of the nuclear transcriptional factor Nrf2 was modulated 
by CAPE treatment. Moreover, CAPE protected Abeta-induced apoptosis via blocking caspase-9 activation, and 
reversed Abeta injection-induced synaptic deficits. 

Conclusion 

These results highlighted an interesting neuroprotective activity of CAPE, which was able to restore a 
physiological oxidative status, interfere positively with Nrf2-pathway, decrease apoptosis and contribute to 
behavioral recovery. These findings suggested that CAPE could potentially be a promising neuroprotective agent 
against progressive neurodegenerative diseases such as AD. 
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Aims 

Anthocyanins are flavonoids with powerful free radical-scavenging capacity that have been suggested as 
therapeutic agents for the prevention of Alzheimer disease (AD). In this study, we examined the ability of 
nutraceutical Medox anthocyanins, rich in cyanidin 3-O-glucoside (C3G) 3-O-b-glucosides and delphinidin 3-O-
glucoside (D3G) to counteract the induced toxicity of complex I inhibition and/or amyloid-β peptide (Aβ) in vitro. 

Method 

We used SH-SY5Y neuroblastoma cells stably transfected with APP Swedish K670N/M671L double mutation 
(APPswe) or with the empty vector and treated with rotenone (100 nM) in presence or absence of Medox 
anthocyanins (0.05 μg/ml; containing 20 nM C3G and 30 nM D3G). 

Results 

We found that Medox treatment reduces lipid peroxidation, improves the metabolic activity and maintains cell 
integrity. Beside its antioxidant capacity, Medox attenuates mitochondrial fragmentation induced by rotenone or 
APPswe mutation via fusion/fission proteins. 

Conclusion 

Our findings suggest that anthocyanins can neutralize rotenone toxicity or Aβ damage directly via reducing 
peroxidation of lipid membranes and indirectly by modulating fusion/fission processes to maintain healthy 
mitochondria. 
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Aims 

Recent studies show that several coumarins with pharmacological properties such as anti-inflammatory, 
antioxidant and neuroprotective activities might be future drugs for the treatment of neurodegenerative disorders 
including Alzheimer’s disease (AD). We evaluated several antioxidant and neuroprotective properties of 
coumarins against neurotoxicity induced by amyloid beta oligomers (OAbeta) in human neuroblastoma (SH-
SY5Y) cells. 

  

Method 

ROS elicited by tert-Butyl hydroperoxide (t-BuOOH) and OAbeta were measured using two different fluorescent 

probe, dichloro-dihydro-fluorescein diacetate and dihydroethidium, respectively. In addition, the ability of 
coumarins to increase the antioxidant activity and glutathione levels was measured by the ABTS radical assay 
and using a fluorescent probe, monochlorobimane. Furthermore, the ability of coumarins to activate the 
transcription factor Nrf2 was analyzed by western blotting. The capacity of coumarins to counteract the early and 
late neurotoxicity induced by OAbeta was measured by MTT assay and propidium iodide, respectively. In parallel, 
the ability of coumarins to inhibit the binding of OAbeta to plasma membrane of SH-SY5Y cells was determined 
by congo red assay. 

Results 

Among the studied coumarins, esculetin (ESC) showed the most interesting profile of neuroprotective activities. 
The results indicate that ESC counteracts and prevents the ROS formation elicited by either t-BuOOH or OAbeta 

in SH-SY5Y cells. ESC also activates the Nrf-2 and subsequently increases both the antioxidant activity and 
glutathione levels. Further, ESC is able to counteract the early and late neurotoxic events induced by OAbeta. 

Conclusion 

Our results suggest that ESC could be an interesting compound for the design and development of novel 
multifunctional neuroprotective agents for AD. 
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Aims 

Alzheimer's disease (AD) is multifactorial and involves several different etiopathogenic mechanisms. In this 
context, we evaluated the neuroprotective profile of a potential multi-target drug obtained by linking the donepezil 
with a curcumin fragment (PQM-130) for the treatment of AD. 

Method 

An integrated experimental approach was used to evaluate the in vitro antioxidant, anticholinesterase, metal 
chelating ability and cytoprotective effects, as well as the in vivo anti-inflammatory effects. 

Results 

In vitro results recorded a potent acetylcholinesterase inhibitory activity and moderate free radical scavenging 
capacity. Molecular docking studies corroborated the in vitro inhibitory mode of interaction of PQM-130 on the 
anticholinesterase. Interestingly, PQM-130 showed the ability to increase endogenous antioxidant defences in 
terms of enhancement of the transcription factor Nrf-2 and glutathione levels in neuronal cells. Further, PQM-130 
inhibited both the Fenton oxidative reaction and neurotoxicity elicited by either Cu

2+
/ H2O2 or Fe

2+
/H2O2 and 

amyloid protein, respectively, in neuronal cells. PQM-130 also exerted in vivo anti-inflammatory activity in a 
carrageenan induced mice paw edema model. 

Conclusion 

Taken together, these results show that PQM-130 may represent a potential drug prototype candidate for the 
treatment of AD with an innovative multi-target effects. 
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Aims 

To investigate the influence of neurotrophic and combination drug therapies on serum Brain-derived neurotrophic 
factor (BDNF) levels and its cognitive correlates in AD patients. 

Method 

The effects of Cerebrolysin (n=52), donepezil (n=52) and a combination of both (n=54) on serum BDNF levels 
and cognitive performance were investigated in AD patients enrolled in a randomized, double-blind trial. BDNF 
levels were measured in serum samples obtained at baseline, at week-16 (end of active Cerebrolysin treatment) 
and at week-28 (endpoint). 

Results 

Baseline BDNF serum levels were significantly lower in APOE4 patients with apathy-depression symptoms than 
in cases without such symptoms. Cerebrolysin, but not donepezil, increased serum BDNF at week 16, while the 
combination therapy enhanced it at both week 16 and study endpoint. BDNF responses were significantly higher 
in the combination therapy group than in donepezil and Cerebrolysin groups at week 16 and week 28, 
respectively. BDNF increases were greater in patients with apathy-depression and in APOE4 carriers. In APOE4 
patients treated with Cerebrolysin, baseline BDNF levels correlated with changes in cognition from baseline to 
week-16 and to week-28 as evaluated with the ADAScog+; and enhanced BDNF levels at week-16 were 
associated to greater cognitive improvements at the same time point, and predicted a better cognitive 
performance at endpoint too. 

Conclusion 

Our results suggest the influence of apathy-depression and APOE4 on BDNF metabolism, are in support of a 
preventive role for BDNF in delaying cognitive decline, and point to the involvement of BDNF in the cognitive 
effects of Cerebrolysin, at least in AD cases with APOE4 
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Aims 

The cascade of diabetes mellitus and Alzheimer’s disease (AD) neurodegeneration is associated with 
hippocampal dysfunction, mitochondrial disruption and activation of pro-death signaling pathways. Activation of 
ghrelin receptors in the hippocampus facilitates high frequency stimulation (HFS)-induced long-term potentiation 
(LTP) which improves learning and memory. Using anesthetized rat model of streptozotocin (STZ), here it is 
reported that intraventricular ghrelin (200 ng/rat for 7 days) prevented impairment of LTP and led to restitution of 
long-lasting potentiation of excitatory postsynaptic potentials (EPSPs) and population spikes (PSs) in CA2 before 
and after the induction of AD as a type 3 diabetes. 

Method 

Animals were intraperitoneally administered STZ (60 mg/kg) then received daily ghrelin injections into the brain 
ventricle for a week. To assess cognitive performance, open-field and passive avoidance tests were performed. 
Intrahippocampal field potential recordings were done, brains were removed and immunohistochemistry to Bcl-2 
and Bax was examined to observe the expression of these proteins in CA2 neurons. 

Results 

Results demonstrated that ghrelin enhanced memory by significantly reducing step-through latencies in diabetic 
rats and increased the EPSP slope and PS amplitude, suggesting the involvement of ghrelin in postsynaptic 
mechanisms of hippocampal LTP. Bcl-2/Bax ratio is enhanced and the expression of Bcl-2 was sufficient to 
prevent apoptosis of hippocampal neurons. 

Conclusion 

It was revealed that neuroprotective effects of chronic ghrelin not only can enhance but also can restore LTP in 
CA2 region in STZ-induced AD through inhibition of mitochondrial apoptosis. It is suggested that ghrelin could 
have therapeutic value in cognitive deficits in AD as type 3 diabetes. 
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Aims 

Dysregulated Ca
2+

 homeostasis and subsequent signaling drive synaptic failure, Abeta/TAU pathology and 
neuronal degeneration in Alzheimer’s disease (AD). Therefore, we have set-out to develop a novel drug which 
normalizes Ca

2+
 dyshomeostasis which has promising therapeutic potential. 

Method 

Phenotypic HTS was performed using a proprietary neuronal cell model of AD recapitulating Ca
2+

 
dyshomeostasis and as a result neurotoxicity. As secondary assay Abeta-oligomer instigated neurotoxicity and 
spine loss in primary hippocampal neurons was entailed. Electrophysiological CA3-CA1 LTP recordings and 
cognitive paradigms in different human transgenic mouse models were used to demonstrate in-vivo efficacy. 
Brain pathology was evaluated biochemically and immunohistochemically. 

Results 

Novel compounds (belonging to a chemical class referred to as ReS19-T) were developed which rescued Ca
2+

 
homeostasis and thereby prevented neuronal loss in the AD cell model with single-digit nM potency. ReS19-T 
rescued Abeta-oligomer induced neurotoxicity and spine loss in primary neurons and restored LTP and spatial 
learning and memory in ReS19-T treated hAPP mice. Moreover, hippocampal amyloid load was lowered and 
clearance of Abeta1-42 to CSF was increased in transgenic hAPPxPS1 mice. In transgenic hTAU mice ReS19-T 
significantly lowered soluble phospho-tau, decreased total CSF tau levels, mitigated locomotor behavior and 
restored LTP. 

Conclusion 

ReS19-T pharmacological intervention aimed at restoring Ca
2+

 homeostasis in AD rescues synaptic failure and 
neuronal degeneration, mitigates development of Abeta/TAU pathology, and restores cognitive performance. The 
broad range of therapeutic effects in different AD models indicates a key driver of neuronal degeneration is 
targeted by ReS19-T. Therefore ReS19-T compounds have promising therapeutic potential for treating AD. 
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Aims 

Choline alphoscerate in clinical studies improved cognitive dysfunction in dementia, but it did not show any clear 
clinical benefit on mild cognitive impairment (MCI). There is some limited evidence of neuropsychological markers 
in showing the effects of cholinergic precursors in MCI. Object of this preliminary study is to evaluate the 
possibility of choline alphoscerate improves electrophysiological marker in MCI. 

Method 

Event related evoked potential study (EREP) were done in baseline and follow up after taking choline 
alphoscerate (400mg, twice a day) for 3 months. P300 latencies of MCI subjects were compared to cognitive 
normal subjects. 

Results 

When compared to the control (n= 38), the difference of the P300 latencies of MCI at baseline (n=27) was 
statistically significant (P<0.01). Follow-up P300 latencies after taking choline alphoscerate were reduced 
(P<0.001). 

Conclusion 

Even though there are some limitations, choline alphoscerate could improve the electrophysiological markers in 
MCI patients. To show the effect of cholinergic precursor in MCI and the usefulness of electrophysiological 
biomarkers, well-designed further study is needed. 
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AMYLOID FIBRIL FORMATION 
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Aims 

The BRICHOS domain contains about 100 amino acids and associates with neurodegenerative and amyloid 
diseases, e.g. Alzheimer’s disease (AD). In our in vitro and in vivo studies Bri2 BRICHOS was much more 
efficient than proSP-C BRICHOS in inhibition of amyloid-β peptide (Aβ) fibrillation. Recent data show that Bri2, 
but not proSP-C, BRICHOS is able to efficiently suppress destabilized model protein aggregation. We 
hypothesized that the different quaternary structures of Bri2 and proSP-C BRICHOS underlie their different 
abilities to work as molecular chaperones. 

Method 

Human Bri2 BRICHOS proteins were recombinantly produced in E. coli, and analyzed by chromatography, mass 

spectrometry, western blotting, Thioflavin T assay, NMR spectroscopy, CD spectroscopy and chaperone activity 
assays. 

Results 

Here we found that the Bri2 BRICHOS dimer assembles into larger polydisperse oligomers, which are partly 
linked by inter-chain disulfide bridges. Interestingly, Bri2 BRICHOS oligomers efficiently inhibit aggregation of 
thermodenatured citrate synthase (CS), whereas the monomers and dimers are inefficient. Conversely, the small 
size species are much more efficient than the large oligomers in suppressing Aβ42 fibril formation, by blocking the 
secondary nucleation and elongation process. Furthermore, incubation of isolated monomeric Bri2 BRICHOS at 
37°C and in the presence of mouse serum resulted in formation of larger oligomers with even number of subunits. 
Such oligomers potently inhibit CS aggregation, but their ability to prevent Aβ42 fibril formation is reduced. 

Conclusion 

The decoupling of molecular chaperone activity and anti-amyloid ability of the Bri2 BRICHOS domain in vitro 
suggests that its activity in vivo is regulated by environmental conditions. 
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ADPD7-0712 
AΒ BINDING TO BLOOD PLATELETS VIA INTEGRIN ΑIIBΒ3 IS RESPONSIBLE FOR THE FORMATION OF 
VASCULAR AΒ PLAQUES 
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Aims 

Alzheimer’s disease (AD) is related to cerebrovascular diseases with blood platelet accumulation at amyloid 
deposits of cerebral vessels. Platelets contain high levels of APP and are a major source of Aβ in blood stream, 
which might contribute to the accumulation of Aβ in brain and cerebral vessels. 

Method 

Analysis of platelet function in different transgenic mouse models of AD and analysis of amyloid and platelet 
interaction. 

Results 

Aβ40 binds with its RHDS sequence (N-Terminal region) to platelet integrin αIIbβ3 and stimulates the secretion of 
adenosine diphosphate (ADP) and the chaperone protein clusterin from platelets. Clusterin promotes the 
modulation of soluble Aβ peptides into fibrillar Aβ aggregates and ADP enhances integrin αIIbβ3 activation further 
increasing the secretion of clusterin and Aβ40 binding to platelets. However, we found that not only the N-terminal 
region but also the C-terminal region of Aβ is important for modulation of Aβ peptides and the induction of 
signaling pathways in platelets. In APP23 transgenic mice, antiplatelet therapy with Clopidogrel for 3 month 
reduced the amount of clusterin in the circulation and the incidence of CAA but does not reduce parenchymal 
plaque formation. The analysis of different AD transgenic mouse strains (APPswe/PS1-dE9, Tg-SwDI) revealed 
that the presence of vascular plaques is not always associated with altered platelet function.  

Conclusion 

Activated platelets directly contribute to CAA by promoting the formation of Aβ aggregates that in turn activates 
platelets creating a feed-forward loop. Thus, AD patients may benefit from anti-platelet therapy. 
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ADPD7-1625 
BETA-HAIRPIN OF ISLET AMYLOID POLYPEPTIDE BOUND TO THE AGGREGATION INHIBITING PROTEIN 
BETA-WRAPIN HI18 
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Aims 

Islet amyloid polypeptide (IAPP, amylin) constitutes the main component of pancreatic amyloid, which is 
associated with reduction in beta-cell mass in type 2 diabetes. Inhibitors of IAPP amyloid formation have 
therapeutic potential, but there is a lack of structural information on inhibitor complexes of the intrinsically 
disordered protein IAPP. Beta-wrapin HI18 is an engineered binding protein to IAPP (Mirecka et al., J. Biotechnol. 
2014, 191:221; Mirecka et al., Sci. Rep. 2016, 6:33474). Here we characterize the interaction of IAPP with HI18. 

Method 

We determined the structure of the complex of IAPP and HI18 by NMR spectroscopy. We relate the identified 
IAPP beta-hairpin to previously observed beta-hairpins of amyloid-beta and alpha-synuclein. Furthermore, we 
investigated the mechanism of inhibition of IAPP aggregation by HI18. 

Results 

IAPP adopts a beta-hairpin conformation in complex with beta-wrapin HI18. The beta-strands correspond to two 
amyloidogenic motifs, 12-LANFLVH-18 and 22-NFGAILS-28, which are connected by a turn established around 
Ser-20. The IAPP:HI18 interaction surface is dominated by non-polar contacts involving hydrophobic side chains 
of the IAPP beta-strands. Apart from monomers, HI18 binds oligomers and fibrils and inhibits IAPP aggregation 
and toxicity at low substoichiometric concentrations. 

Conclusion 

IAPP can adopt a beta-hairpin conformation which can be targeted to achieve substoichiometric inhibition of IAPP 
aggregation. 
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PHOTOELECTROCATALYTIC INHIBITION OF Β-AMYLOID AGGREGATION IN VITRO BY HOLE-DERIVED 
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Aims 

The abnormal aggregation of β-amyloid (Aβ) peptides into cross β-sheet-rich, amyloid aggregates is a major 
pathological hallmark of Alzheimer’s disease(AD). Recently, photodynamic suppression of Aβ aggregation using 
photosensitizing chemicals and light sources was suggested; however, its application poses potential problems 
such as delivering photosensitizers across the blood-brain barrier and their incomplete metabolism in the human 
body. Here, we explore a novel photoelectrocatalytic strategy using photoelectrodes for the possibility of in situ 
light-induced inhibition of Aβ aggregation. 

Method 

We have developed a visible light-active, hematite (α-Fe2O3)-based photoanode platform for effectively 
preventing abnormal self-assembly of Aβ peptides and reducing amyloid cytotoxicity. Hematite is an appealing n-
type semiconductor widely used as a photoanode material due to its excellent photocatalytic performance, 
biocompatibility, and low cost. As depicted in scheme 1, the hematite photoanode generates reactive radicals 
upon illumination of a white light-emitting diode (LED) under anodic bias by the photoelectrocatalytic process, 
which suppresses Aβ aggregation by radical-mediated oxidative reaction. 
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Results 

We found that hematite photoanodes generate reactive radical species such as superoxide ions (O2·-) and 
hydroxyl radical (OH·) via the photoelectrocatalytic process upon light illumination with anodic bias. According to 
our analyses, the hole-derived radicals, in particular OH·, played a significant role of oxidizing Aβ peptides, which 
effectively blocked further fibrillation. Furthermore, we verified that bhematite photoanode is biocompatible and 
effective in reducing Aβ aggregation-induced cytotoxicity. 

Conclusion 

This work hints at the potential of utilizing photoelectrocatalytic approach for Aβ aggregation inhibition using 
visible light-active photoelectrode.  
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ADPD7-1484 
NSC-COMPOUNDS PENETRATE THE BLOOD-BRAIN BARRIER, BIND PROTEIN AGGREGATES IN THE 
CNS AND CAN BE VISUALIZED IN VIVO BY 2-PHOTON IMAGING 
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Aims 

Neuroscios compounds (NSC cpds) are a new chemical entity (NCE) class for the treatment of protein misfolding 
diseases, e.g. Alzheimer’s disease (AD), and bind with high affinity to a variety of misfolded proteins. Upon 
amyloid binding, NSC cpds adopt distinct conformations with characteristic spectral properties that are specific to 
different amyloid and Tau types. The objective of this study was to examine in vivo blood-brain barrier (BBB) 
penetration of NSC cpds, binding of misfolded amyloid and tau aggregates in the brain, and the use of NSC cpds 
for in vivo two-photon imaging in AD. 

Method 

NSC cpds were intravenously (i.v.) injected in APPSL mice and APP/PS1 mice (1mg/kg and 10 mg/kg body 
weight) and two-photon imaging was performed by Neurotar Ltd. Co-labeling of NSC cpds and plaque load were 
determined with 6E10 and LOC antibodies against human amyloid peptide (mature fibers) and amyloid fibrils, 
respectively. 

Results 

Within the 13 injected NSC cpds, NSC500 and NSC750 efficiently crossed the BBB and the lateral ventricle 
choroid plexuses. Both NSC500 and NSC750 efficiently labeled plaque cores. Higher dosed NSC750 spread over 
the whole brain, specifically binding more than 90% of all existing plaques, whereas the lower dose labeled only 
plaques in the vicinity of ventricles, mainly abundant to the hippocampal formation. 

Conclusion 

The BBB penetration and target engagement could be demonstrated in vivo by two-photon imaging in 
neurodegenerative disease models. NSC500 cpd was safe over a wide range of doses, which supports the 
feasibility for use in clinical trials of AD patients. 
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THE BRI2 BRICHOS DOMAIN: IMPORTANCE OF STRICTLY CONSERVED ASP AND CYS RESIDUES FOR 
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Aims 

The BRICHOS domain, found in approximately 10 distantly related protein families, is associated with amyloid 
diseases and dementia. The individual BRICHOS domains have low sequence conservation among the families 
but resemblance in their predicted secondary structures. Only three residues, one aspartate and two cysteines, 
are strictly conserved in all known BRICHOS sequences. Recombinant human Bri2 BRICHOS forms different 
quaternary structures ranging from monomers to oligomers possessing a similar secondary structure, but with 
remarkably different abilities to prevent amyloid fibril formation of the 42-residue amyloid β-peptide (Aβ42) and to 
inhibit aggregation of thermally denatured citrate synthase (CS). Here we explore the roles of the strictly 
conserved residues as regards quaternary structure, Aβ42 fibril formation and CS aggregation. 

Method 

The site-directed mutations D148N and C164S/C223S were introduced in the human Bri2 BRICHOS domain. The 
proteins were produced in E. coli, and investigated by size exclusion chromatography, CD spectroscopy, Aβ42 
fibril formation using thioflavin T fluorescence and aggregation of CS. 

Results 

We found that the two cysteines undergo disulfide bond reformation during the oligomerization process, but Cys 
to Ser substitutions have no significant effects on neither secondary nor quaternary structures, or on abilities to 
prevent Aβ42 fibril formation or CS aggregation. The Asp to Asn mutation likewise has only small effects on the 
analyzed Bri2 BRICHOS structural and functional properties.  

Conclusion 

Our data indicate that both the molecular chaperone function and the ability to prevent Aβ42 amyloid fibril 
formation of Bri2 BRICHOS are dependent on quaternary structure, not on the strictly conserved Asp and Cys 
residues.   
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Aims 

The major hallmark of Alzheimer’s disease (AD) is the formation of amyloid plaques, which are formed due 
improper folding of proteins leading to the aggregation of amyloid beta (Aβ) peptide. Plaque formation was 
considered as the main cause of cognitive decline and neurodegeneration in AD, but in the last decade, several 
studies have correlated soluble Aβ 42 oligomers with progression of AD and cognitive decline. So, the inhibition of 
this aggregation might emerge as a therapeutic strategy to halt the progression of AD and the present study was 
designed to observe the changes in the process of aggregation of Aβ 42 peptide in the presence of 
carbenoxolone (Cbx). 

Method 

Prediction of cavity and amyloidogenic region in the Aβ 42 peptide was done by using online servers and docking 
study was done using autodock vina to predict the binding with Cbx. Aβ 42 peptide aggregation was observed by 
performing Sedimentation Velocity Analytical Ultracentrifugation, Tricine-SDS-PAGE, Thioflavin T (Th T) 
fluorescence assay, Congo Red Binding Assay and Circular dichroism spectroscopy. 

Results 

The maximum binding affinity of Cbx with Aβ 42 peptide and fibril was predicted to be -6.8 Kcal/mol and -7.6 
Kcal/mol respectively. Cbx has shown interactions with those residues of Aβ 42 peptide and fibril, which were 
predicted to be amyloidogenic by online servers. Also, Cbx significantly inhibited Aβ 42 aggregation as confirmed 
by in-vitro studies. 

Conclusion 

Cbx has also been reported to have neuroprotective and nootropic effects. So, the therapeuric potential of Cbx 
against AD can further be studied using in-vivo experiments. 
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RENSHEN JIANNAO AMELIORATES THE LEARNING AND MEMORY IN SAMP8 MICE BY DECREASING 
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Aims 

Observe the effect and mechanism of Renshen Jianao Fang (RJF), a Chinese herbal complex prescription 
composed of Panax ginseng, Coptis Chinensis and Ligusticum wallichii, on the learning and memory ability of 
SAMP8 mice and the phosphorylated tau expression in the hippocampal CA1 region. 

Method 

The 3-month-old SAMP8 were intragastrically (i.g.) administered RJF (0.7, 3.5 g/kg/d) or memantine (2.6 
mg/kg/d) respectively for 12 weeks. For vehicle control, SAMP8 mice were i.g. administered the same volumes of 
distilled water. Age-matched SAMR1 mice, treated with vehicle were used as animal controls. There were 10 
mice in every group. Morris water maze (MWM) was used to evaluate the ability of learning/memory and spatial 
recognition in mice. Observe the pathological morphologic change of hippocampal CA1 neurons by Hematoxylin-
Eosin (HE) staining and Nissl's staining. T-tau and p-tau were detected by immunohistochemistry. The expression 
of PP2A c, P-PP2A, P-TAU (S396), t-tau, NR2A and NR2B were detected by Western blotting. 

Results 

For MWM, RJF can shorten the escape latency, and increase the frequency of crossing the platform and the 
swimming time within the original platform quadrant. The morphology and quantity of the neuron and intracellular 
Nissl body in hippocampal CA1 were improved. The up-regulating expression of P-PP2A and NR2A lead to down-
regulate t-tau and p-tau, but PP2A c and NR2B didn’t change significantly. 

Conclusion 

Early intervention of RJF can improve the learning and memory ability of SAMP8 mice. It can protect the nerve 
cells by regulating the NMDAR / PP2A signal pathway to inhibit the tau hyperphosphorylation in hippocampal CA1 
region. 
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Aims 

Gangliosides constitute a heterogeneous family of transmembrane proteins abundantly present in neurons. While 
these sialic-acid containing glycosphingolipids have been extensively studied in the pathogenesis of Alzheimer’s 
disease, their precise function is unknown. For instance, GM1, a major a-series species early identified as 
neuroprotective in vivo, has been implicated in beta-amyloid (Aβ) protein aggregation in vitro. Here, we 

demonstrate that distinct strategies to increase levels of endogenous GM1 result in beneficial effects in 5xFAD 
mice. 

Method 

We investigated the behavioral and neuropathological effects of three general approaches to increase GM1 in the 
brain in 5xFAD transgenics: a) knockout or recombinant adeno-associated viral (rAAV) vector-mediated knock-
down of GD3 synthase (GD3S), an enzyme required for synthesis of b- and c-series gangliosides, b) the 
sustained degradation of b- and c-series gangliosides and GD1a using chronic intracerebroventricular infusion of 
a sialidase (neuraminidase) from Vibrio Cholerae (VCS) or rAAV-mediated production of murine neuraminidase 3 
(Neu3) and c) a long-term dietary glycomacropeptide (GMP) regimen. 

Results 

In general, all the approaches to increase endogenous GM1 improved memory and reduced soluble and insoluble 
Aβ, neuroinflammation, and neuronal loss. VCS infused unilaterally for 2 months in 12-14-month-old mice did not 
significantly improve cognition, but decreased neuronal loss and Aβ, primarily on the infused side. 

Conclusion 

Increasing levels of GM1 in the brain is neuroprotective and improves cognition. GMP has particular translational 
promise given that it is already approved for human consumption.  Thus GM1 represents a promising therapeutic 
target for the treatment of Alzheimer’s disease. 
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Aims 

Certain individuals remain cognitively intact despite the presence of Alzheimer’s Disease (AD) neuropathology, 
suggesting that there is a way for the brain to evade AD-dementia. Understanding the involved mechanism(s) 
would reveal a novel therapeutic concept for AD based on inducing cognitive resilience. These individuals have 
synapses resistant to the toxic amyloid beta oligomer (Abo) and higher numbers of neural stem cells (NSC) in the 
hippocampus. Our objective was to investigate a possible link between the two phenomena testing the hypothesis 
that NSC-derived exosomes render synapse resistant to Abo, thus preventing Abo-driven synaptic dysfunction 
and memory deficits. 

Method 

Exosomes from the culture medium of undifferentiated and differentiated (MN) NSC were administered ex vivo 
and in vivo to test their effect Abo synaptic binding, Abo-induced synaptic dysfunction and memory deficits using 
wt and tg mice with modifiable levels of NSC. Exosome miRNA’s were analyzed by deep sequencing. 

Results 

NSC exosomes, not MN exosomes, decreased Abo synaptic binding, prevented Abo-induced LTP deficit and 
opposed Abo-driven memory impairment. Abolishing NSC in vivo increased Abo synaptic binding (a phenomenon 
reversed by NSC exosomes), whereas increasing NSC reduced it. Specific miRNA present only in NSC 
exosomes, possibly mediating such effects, were also identified. 

Conclusion 

These results suggest a novel mechanism involving NSC-derived exosomes reducing synaptic vulnerability to 
Abo, thus allowing individuals with increased neurogenesis to resist AD cognitive decline. They also illustrate a 
previously unappreciated target for the development of a new treatment concept for AD centered on NSC-derived 
exosome delivery.     

Supported by NIA/NIH 5R01AG042890 (GT) R03AG047537 (MAM) 
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Aims 

Zonisamide is an antiepileptic drug that shows broad spectrum of anticonvulsant activity. Furthermore, recent 
studies have demonstrated additional therapeutic use in migraine prophylaxis. Zonisamide, a sulfonamide analog, 
is a drug with mechanisms of action similar to topiramate. Also these two drugs have similar adverse effects, such 
as weight loss, ureteric stone. In contrast with topiramate, zonisamide has no cognitive impairment or learning 
difficulty. Therefore zonisamide could be one of the therapies for prevention of headache, and seizure control in 
Alzheimer’s disease. 

Method 

We enrolled 10 Alzheimer’s disease patients with migraine headache and epileptic seizure, retrospectively. We 
evaluated their seizure types, duration of seizure, and frequency of seizure. For headache, we investigated 
headache frequency with severity by using their headache diary and visual analog scales (VAS). Mini-mental 
status examination (MMSE), clinical dementia rating (CDR) was checked on visit and 3 months later. 

Results 

8 patients were male. The seizure type was various. 6 patients had focal seizures. The average add-on dose of 
zonisamide was 230 (range: 200-300). Three months later, frequency of seizure declined from 3.6 times per 
month to 0.8. Frequency and severity of headache was also improved. The baseline average VAS was 6.9 
(range: 6-8) and follow-up VAS was 3.8. The headache frequency declined from 16.4 times per month to 8.3. 
There is no significant change on MMSE and CDR. 

Conclusion 

Our findings support the use of zonisamide and an effective therapy for headache prophylaxis and seizure control 
in Alzheimer’s disease patients 
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Aims 

TGFbeta1,a neuroprotective and injury response factor, was suggested to be a potential therapeutic target in 
dementia.However, immunohistochemical studies on Alzheimer’s Disease (AD) brains displayed strong 
TGFbeta2 immunoreactivity in neurofibrillary tangles (NFT) -bearing neurons and plaque neurites. Studies have 
revealed that TGFbeta2 expression can be induced by Abeta42 and that TGFbeta2 in turn triggered neuronal cell 
death pathways. TGFbeta2 was also postulated to alter Abeta effects on learning and memory. However,it 
remains undetermined whether TGFbeta1 and TGFbeta2 levels are altered in AD, Dementia with Lewy Bodies 
(DLB) and Parkinson’s Disease Dementia (PDD). The association with the pathological markers of AD severity or 
cognitive decline also remains to be determined. 

Method 

Postmortem samples from temporal cortex (BA21) were studied. DLB(n=20),PDD(n=20) and AD(n=14) patients 
and aged-matched controls(n=16) were included. MMSE scores were assessed annually. TGFbeta1 and 
TGFbeta2 levels were measured using MILLIPLEX MAP kit. Total and soluble Abeta42 levels were measured 
using ELISA.  

Results 

TGFbeta2 level,but not TGFbeta1,was significantly increased in AD and DLB brains compared to age-matched 
controls. TGFbeta2 level correlated significantly and positively with NFT burden,soluble Abeta42 level and mean 
annual MMSE decline,but not with neuritic plaque scores or total Abeta42 level. No significant correlation was 
observed for TGFbeta1. 

Conclusion 

Our data support the previous findings that Abeta42 induces the expression of TGFbeta2. The higher TGFbeta2 
levels observed in the brains of demented patients may have contributed to the progressive neuronal loss, which 
would in turn worsen cognitive impairment. Further studies on the involvement of TGFbeta1 in pathogenesis of 
dementia (apoptosis) should be performed.  
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ADPD7-0230 
EFFECTIVENESS AND TOLERABILITY OF SOUVENAID IN CHINESE PATIENTS WITH MILD ALZHEIMER’S 
DISEASE AND OTHER DEMENTIAS IN A REAL-WORLD CLINIC SETTING. AN OPEN-LABEL STUDY 
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Aims 

To investigate the effectiveness and tolerability of Souvenaid in Chinese patients with mild AD and other 
dementias in a real-world out-patient clinic setting 

Method 

This was a 3-month open-label case series study, which was conducted in a single memory clinical centre from 
October 2014 to April 2016. The diagnosis of AD was in accordance with the 2011 NIA-AA criteria of probable AD 
dementia, with MRI brain imaging showing medial temporal atrophy and/or hippocampal atrophy 

Results 

37 subjects were recruited. At baseline, the mean (SD) age was 82.7 (8.5) years, and the mean MMSE score was 
19.8.  67.6% of them were women. 91.9% (n=34) had AD, and 8.1% (n=3) had vascular dementia or alcoholic 
dementia. 86.5% were on symptomatic AD treatments.  Souvenaid was well tolerated by 89.2% of the subjects. 
Only 10.8% had intolerance with minor GI side effects including diarrhoea, and abdominal cramps. Cognitively, 
the mean MMSE improved by 1.6 after 3 months (p=0.006, paired t-test), and 60% showed improvements. 
Improvements in memory (caregivers’ reports), memory (self-reports), orientation to persons and place, activities 
of daily living (ADL) (caregivers’ report), ADL (self-reports), outdoor activities (self-reports), hobbies’ participation 
(caregivers’ reports) were observed in 46%, 43%, 43%, 27%, 30%, 27%, 32% and 33%, respectively. 
Improvements in behavioral psychological symptoms were noted in approximately 40%. 

Conclusion 

Adding Souvenaid to the existing symptomatic AD treatments is well tolerated, and it contributes to improvements 
in memory, and other cognitive functions, behaviour and daily activity among Chinese patients with mild AD or 
other dementias, over a 3 month period.  
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ADPD7-0159 
THE IDENTIFICATION OF A POSSIBLE BIOMARKER FOR ALZHEIMER’S DISEASE 
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Aims 

Alzheimer’s Disease is a non-curable neurodegenerative disease, hence there is a constant search for novel 
therapies. However the lack of reliable biomarkers has made the evaluation of new treatments difficult. The aim of 
our study was therefore to use an animal model to search for a novel biomarker that reflected the cognitive 
impairment of Alzheimer’s Disease. 

Method 

Sprague-Dawley rats, received 10µl of β-amyloid (88.63mg/ml) directly into the dorsal hippocampus to induce 

cognitive impairment. Spatial learning and memory tests were conducted with the Morris Water Maze (MWM) 
before and after the bilateral intra-hippocampal injections. Control animals received 10µl of saline. The animals 
were sacrificed by halothane overdose on day 3, day 7, day 10 and day 14 following the intracerebral injection. 
Blood was collected via cardiac puncture of the left ventricle. Microwave technology was used to detect the 
conductivity and dielectric constant of serum samples collected on the various days. The Ethics Clearance 
number was 011/13/Animal. 

Results 

Prior to the intra-hippocampal injections, all the animals displayed excellent learning ability in the MWM. On all 4 
days tested, all animals exhibited excellent recall of their memory. The average conductivity and dielectric 
constants of the serum of β-amyloid treated animals were also similar to controls on all 4 days investigated. 

Conclusion 

Our study show that plasma of experimental animals when compared to normal plasma exhibited a distinct 
variation of the dielectric constant and conductivity for the 14 days group. 
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ADPD7-0751 
THE ISONIAZID-BASED HYDRAZONE INHHQ PREVENTS MEMORY IMPAIRMENT INDUCED BY ABETA 
OLIGOMERS IN MICE 
A. De Falco
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Aims 

Evaluate the effects of an isoniazid-derived hydrazone (INHHQ) on memory and anxiety, as well as its ability to 
prevent memory impairment induced by Abeta oligomers (ABOs) in mice. 

Method 

INHHQ was synthesized as previously described.
1
 Dose-response studies [short-term memory – novel object 

recognition (NOR) and elevated plus maze (EPM) tests] were performed after intraperitoneal (IP) administration 
of 1, 10 or 25 mg kg

-1
 of the compound in Swiss mice.  Subsequently, 1 mg kg

-1
 INHHQ was IP-administered 1 h 

before intracerebroventricular infusion of 10 pmol ABOs. NOR tasks were performed to evaluate both short- and 
long-term memory. Each experimental group comprised 10 individuals. 

Results 

Cognitive impairment was observed 1 h after administration of the INHHQ’s higher doses (10 and 25 mg kg
-1

). 
This effect was absent after 4 and 24 h of treatment. No changes were detected in the EPM with any of the doses 
evaluated, suggesting that INHHQ does not present neither anxiolytic nor anxiogenic properties. When IP-
administered at the innocuous dosage of 1 mg kg

-1
, prior to ABOs infusion, INHHQ prevented short- and long-

term memory impairment induced by ABOs. 

Conclusion 

A single-dose of the non-toxic hydrazone INHHQ protects mice from memory impairment induced by ABOs. 
Interestingly, memory protection by INHHQ persists for a week after its IP administration. 

  

1. de Freitas, L. V. et al. Spectrochim Acta A 2013, 116, 41-48. 
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ADPD7-0309 
ASSESSING THE CLINICAL RELEVANCE OF NONINVASIVE ELECTRICAL DEEP BRAIN STIMULATION IN 
MOUSE MODELS OF ALZHEIMER’S DISEASE 
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Aims 

Deep brain stimulation (DBS) is a powerful technique for treating neural dysfunction, but is impeded by the 
necessity for surgery. We report the use of a noninvasive DBS strategy, called temporal interference (TI) 
stimulation, to explore a causal role of neural activity in deep brain regions on Alzheimer’s disease pathology in 
mice. 

Method 

By delivering multiple electric fields to the brain at slightly different frequencies that are themselves too high to 
recruit effective neural firing, but for which the difference-frequency is low enough to drive neural activity, we can 
electrically activate neurons at a focus without driving neighboring or overlying regions. 

Results 

We show that neurons in the living mouse brain are able to follow the difference-frequency electric field, but are 
not entrained by the high frequency fields themselves. The power of TI stimulation is further demonstrated by 
activating neurons in the hippocampus (visualized with c-fos labeling), without recruiting neurons of the overlying 
cortex. Finally, we demonstrate steerability of TI stimulation in anesthetized animals, by inducing contrasting 
movements of the paws and whiskers by varying the sites and patterns of electric fields applied to specific 
electrodes on the scalp targeting the motor cortex. Currently we are applying TI stimulation in the 5XFAD mouse 
model of AD to noninvasively induce rhythmic neuronal firing at different frequencies in the hippocampus and 
entorhinal cortex, and analyze the consequences on amyloid pathology and cognition 

Conclusion 

These experiments address the exciting possibility that altering neuronal activity noninvasively via TI stimulation 
could potentially be therapeutically useful in humans. 
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ADPD7-1008 
ORAL GALACTOSE TREATMENT IMPROVES METABOLIC CHANGES IN A RAT MODEL OF SPORADIC 
ALZHEIMER’S DISEASE 
A. Knezovic
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Aims 

Chronic oral galactose treatment improves learning and memory functions in streptozotocin induced (STZ-icv) rat 
model of sporadic Alzheimer’s disease (sAD), contrary to its parenteral administration, as shown in our previous 
research. We aimed to explore the effects of long- and short-term oral galactose treatment on metabolic changes 
in STZ-icv rat model. 

Method 

Adult male Wistar rats were given STZ-icv (3 mg/kg) while controls received vehicle only. Oral galactose 
treatment (200 mg/kg) was initiated 1 month after icv injections and continued for 2 months on daily basis until 
sacrifice (long-term). In a single-dose experiment animals were sacrificed 15 min after treatment (oral/ 
intraperitoneal 200 mg/kg galactose), 1 month after icv injection. Insulin and glucagon-like peptide 1 (GLP-1) 
active/total were measured by ELISA in plasma and cerebrospinal fluid (CSF). Data were analyzed by Kruskal-
Wallis and Mann-Whitney U-test (p<0.05). 

Results 

Compared to the controls, STZ-icv group had decreased plasma insulin levels (-45%) after one month which were 
normalized 3 months after icv treatment. Single-dose galactose-treated STZ-icv groups had increased plasma 
insulin (+160%-oral and +96%-intraperitoneal) compared to non-treated STZ-icv group. Plasma GLP-1 activity 
was unchanged in STZ-icv group after one month and decreased (-70%) 3 months after icv treatment compared 
to controls. Single oral galactose dose tended to increase plasma GLP-1 activity (+485%, p=0.070) compared to 
controls while chronic galactose treatment normalized GLP-1 activity in STZ-icv group. 

Conclusion 

Oral galactose improves metabolic changes previously induced by STZ-icv treatment in a rat model of sAD. 
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ADPD7-0198 
NEURON-SPECIFIC METHYLOME ANALYSIS REVEALS EPIGENETIC REGULATION AND TAU-RELATED 
DYSFUNCTION OF BRCA1 IN ALZHEIMER’S DISEASE 
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Aims 

The post-mortem degradation and cellular complexity of the brain tissue greatly impede deep and comprehensive 
understanding of neurodegenerative process in Alzheimer’s disease (AD). To overcome these problems, we 
focused on neuron-specific methylome analysis, which is an indirect representation of the transcriptome and yet 
far more stable and cell-type specific than RNA information. 

Method 

We extracted neuronal neuclei from AD and NC brains using FACS to perform neuron-specific methylome 
analysis with Illumina’s Infinium 450k methylation array. To confirm the transcriptional regulation by the 
methylation changes, we validated expression levels of the discovered molecules. Based on this discovery phase, 
we examined the physiological function of these molecules in neuronal cells in AD using in vitro and in vivo AD 
models. 

Results 

We discovered eight differentially methylated regions with transcriptional changes including BRCA1, which was 
highly expressed, but insolubilized in the cytoplasm of the neuronal cells in AD. Using in vitro and in vivo AD 
models, we demonstrated that (1) BRCA1 was up-regulated in response to DNA double-strand breaks induced by 
Aβ for neuronal protection; (2) however, its function was impaired in the presence of aggregated tau, when it 
became highly insoluble in the cytoplasm of neuronal cells, resulting in decreased neuronal plasticity due to DNA 
disintegrity. 

Conclusion 

We demonstrated that genomic disintegrity is a central issue in AD pathomechanism. Furthermore, we provided 
an effective proof of concept of the technical feasibility of neuron-specific DNA methylome analysis to facilitate 
discovery of new etiological candidates in sporadic neurodegenerative diseases. 
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ADIPONECTIN PROTECTS AGAINST AMYLOID DEPOSITION AND TOXICITY THROUGH CEREBRAL 
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Aims 

Epidemiological studies suggest associations between type 2 diabetes (T2D) and Alzheimer’s disease (AD). 
Insulin resistance may be the crucial link between two conditions. Adiponectin (APN), an adipocyte-derived 
circulating hormone, possesses anti-diabetic and insulin-sensitizing functions. Recently, we reported that aged 
APN-deficient mice had AD-like pathologies and cognitive impairments. APN level in cerebrospinal fluid 
negatively correlated to Abeta and pTau in AD patients. In this study, we investigate whether APN deficiency led 
to AD through cerebral insulin resistance and whether AD mice administer AdipoRon (APN-receptor agonist) can 
reduce AD pathologies by restoring insulin sensitivity.  

Method 

We generated APN-deficient AD mice (5XFAD;APN
-/-

) by crossing APN
-/-

 with 5XFAD mice. 5XFAD mice were 
orally administered AdipoRon (50mg/kg of mice; 30 days). Stereotaxic injection of insulin was performed to study 
insulin sensitivity in hippocampus. Neuronal cell lines (HT22 and SH-SY5Y) were used to study insulin-sensitizing 
effects of AdipoRon. Western blotting and immunohistochemistry analysis were performed on brain and tissue 
cells. 

Results 

We demonstrated that AdipoRon can cross blood brain barrier and activate AMPK phosphorylation in 
hippocampus and frontal cortex. AdipoRon-treated 5XFAD mice showed reduction of Abeta-plaque loading, 
microgliosis and astrogliosis whereas APN deficiency exacerbated Abeta deposition, microgliosis and astrogliosis 
in AD mice. Molecular studies indicated AdipoRon enhances insulin signaling activities both in vitro and in vivo 
whereas 5XFAD;APN

-/-
 had reduced insulin sensitivity and activities. 

Conclusion 

Taken together, these results suggest APN is protective against Abeta deposition and toxicity. We suggested that 
AdipoRon-enhanced insulin signaling can be a potential treatment for APN-deficient AD and T2D-associated AD. 
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Aims 

Streptozotocin intracerebroventricularly-treated rats (STZ-icv) have been proposed as a non-transgenic model of 
sporadic Alzheimer disease (sAD) which demonstrate cerebral glucose hypometabolism and cognitive deficits. 
Galactose can serve as an alternative energy source and our previous research showed that its oral 
administration prevented STZ-icv-induced cognitive deficits. We aimed to explore whether chronic oral galactose 
treatment can improve already developed cognitive deficits in STZ-icv rat model.  

Method 

Adult male Wistar rats were given STZ-icv (3 mg/kg) while controls received vehicle only. Oral galactose 
treatment (200 mg/kg) was initiated 1 month after icv injections and continued for 2 months on daily basis until 
sacrifice (long-term). Cognitive functions were tested by Morris Water Maze (MWM) and Passive Avoidance (PA) 
tests. Data were analyzed by Kruskal-Wallis/Mann-Whitney U-test (p<0.05). 

Results 

Chronic oral galactose treatment improved cognitive deficits in STZ-icv rat model in MWM training (time to reach 
the platform (+37%), mistake number (-54%)) and probe (time spent in targeted quadrant (+36%)) trial to the level 
of controls. Similar normalization of cognitive deficits was seen in PA test (+250 %). Oral galactose treatment had 
no effect on control animals. 

Conclusion 

Chronic oral galactose treatment   normalized STZ-icv induced cognitive deficits, which should be further explored 
as a possible new strategy in nutrient-dependent sAD treatment. 
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Aims 

We found that reactive astrocytes aberrantly and abundantly produce the inhibitory transmitter GABA by over-
expressed monoamine oxidase-B (MAO-B) in Alzheimer’s disease. Based on this novel target, we developed a 
lead compound, KDS2010, which showed potent and selective inhibitor of aberrant GABA synthesis and excellent 
drug-like properties in ADME/Tox. Thus we have optimized and developed a pre-clinical candidate, which will 
serve as an effective treatment for memory impairment in Alzheimer’s disease by targeting aberrant GABA 
synthesis in reactive astrocytes. 

Method1) Synthesis for optimization of lead compound 

2) in vitro efficacy test (Selectivity & Reversibility test)  
3) in vivo efficacy test in APP/PS1 mice for a candidate (Analysis of biomarkers &       mode-of-action evaluation, 
Synaptic transmission & plasticity evaluation, learning and memory tests-Passive avoidance, Morris water maze 
etc ) 
4) ADME/Tox   - in vitro ADME/Tox & PK profile for a candidate optimization 

5) in vivo toxicity test (acute, repeated) for a pre-clinical candidate 

Results 

We have recently developed a promising lead compound that shows excellent selectivity and efficacy against 
hMAO-B and fully restores the cognitive impairment of APP/PS1 mice. It also displays excellent drug-like 
properties in ADME/Tox test. GLP non-clinical study for this compound is on going now. 

Conclusion 

Providing a novel therapeutic strategy to address the disease-modifying therapy in AD through inhibition of 
aberrant GABA synthesis in reactive astrocytes 
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Aims 

To evaluate whether pharmacologic activation of CYP46A1 by the anti-HIV drug efavirenz ameliorates the 
manifestations of Alzheimer’s disease. CYP46A1 is the cholesterol 24-hydroxylase that controls cholesterol 
elimination from the brain and thereby cerebral cholesterol turnover. 

Method 

5XFAD mice, a model of rapid amyloidogenesis, were treated with a low dose of efavirenz (0.1 mg/day/kg of body 
weight), which was delivered in drinking water. Mice were assessed for brain sterol levels by gas 
chromatography-mass spectrometry, amyloid pathology by histo/immunohistochemistry and ELISA, memory and 
learning by behavioral tests, and brain gene expression by deep mRNA sequencing. 

Results 

After 4 months of efavirenz treatment (at 5 months of age), 5XFAD mice had enhanced cholesterol turnover in the 
brain and a reduction in the number and area of amyloid plaques in the cortex and subiculum. Cerebral levels of 
amyloid beta 42 peptide were reduced as well. Anti-Iba 1 staining documented a reduction in microglia 
activation.  Western blot analysis detected reduced expression of amyloid precursor protein, whereas deep 
mRNA sequencing revealed the downregulation of several proamyloidogenic genes. Efavirenz treatment 
differentially affected mouse performance in various memory tasks. Additional 4 months of drug administration led 
to the normalization of brain cholesterol levels (by 9 months of age) and further decrease in amyloid burden. 
Efavirenz effects on behavioral tests still need to be assessed. 

Conclusion 

CYP46A1 is a promising new pharmacologic target for Alzheimer’s disease. The stimulation of CYP46A1 activity 
with efavirenz enhances cerebral cholesterol turnover and ameliorates the AD-related phenotypes in a murine 
model of AD. 
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Aims 

Traditional drug development for Alzheimer’s disease (AD) is costly, time consuming and burdened by a very low 
success rate. An alternative strategy is drug repositioning, redirecting existing drugs for another disease. The 
large amount of biological data accumulated to date warrants a comprehensive investigation to acilitate the 
process of anti-AD drug repositioning. 

Method 

We generated a list of anti-AD protein targets by analyzing the most recent publically available ‘omics’ data, 
including genomics, epigenomics, proteomics and metabolomics data. The information related to AD 
pathogenesis was obtained from the OMIM and PubMed databases. Drug-target data was extracted from the 
DrugBank and Therapeutic Target Database. 

Results 

We produced a list of 524 AD-related proteins, 18 of which are targets for 75 existing drugs - novel candidates for 
repurposing as anti-AD treatments. We developed a ranking algorithm to prioritize the anti-AD targets, which 
revealed CD33 and MIF as the strongest candidates with seven existing drugs. We also found 7 drugs inhibiting a 
known anti-AD target (acetylcholinesterase) that may be repurposed for treating the cognitive symptoms of AD. 
The CAD protein and 8 proteins implicated by two ‘omics’ approaches (ABCA7, APOE, BIN1, PICALM, CELF1, 
INPP5D, SPON1, and SOD3) might also be promising targets for anti-AD drug development. 

Conclusion 

Our systematic ‘omics’ mining suggested drugs with novel anti-AD indications, including drugs modulating the 
immune system or reducing neuroinflammation that are particularly promising for AD intervention. Furthermore, 
the list of 524 AD-related proteins could be useful not only as potential anti-AD targets but also considered for AD 
biomarker development. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 896 

 

  

  

A02.p. Therapeutic Targets, Mechanisms for Treatment: Other 

 
ADPD7-0131 
INTRANASAL ADMINISTRATION OF SEVENTEEN-MEMBERED PEPTIDE IN OLFACTORY 
BULBECTOMIZED MICE PREVENTS MEMORY LOSS FROM IMPAIRMENT AND PROTECTS BRAIN 
NEURONS. 
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Aims 

The receptor for advanced glycation end products (RAGE) is a member of the immunoglobulin protein 
superfamily. Activation of RAGE takes part in development of many disorders including  AD. It is known that the 
soluble isoform of the receptor binds to ligands and prevents negative effects of the receptor activation. We 
proposed that peptide fragments from potential ligand-binding sites of RAGE would demonstrate the same 
biological activity.  

Method 

We have selected and synthesized 13 peptide fragments from unstructured surface-exposed regions of 
RAGE.  Synthetic peptides were intranasally inserted  into animals with experimentally induced form of AD - 
olfactory bulbectomized (OBX) mice. Also the OBX animals were immunized with synthetic peptides. Memory of 
mice was tested in Morris water maze. Morphological and functional characteristics of neurons in cortex and 
hippocampal areas and measurement of beta-amyloid level were performed. 

Results 

Only intranasal insertion of RAGE fragment (60-76) or immunization with it effectively protects the memory of 
OBX mice from impairment.  Both intranasal insertion and immunization leads to decrease of beta-amyloid level 
in brain. Tests with shortened overlapping fragments of (60-76) peptide  showed that only the N-terminal part of 
the molecule is responsible for manifestation of activity. It was shown that the state of brain neurons correlates 
with the protective activity of the peptides. Experiments with fluorescein labeled (60-76) peptide showed that the 
peptide penetrates the brain after nose insertion.  

Conclusion 

Synthetic fragment (60-76) of RAGE seams perspective for development of new medicine for AD therapy. 

Supported by RFBR Grant 15-04-01360. 
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ADPD7-0678 
ACTIVE COMPOUNDS OF CHINESE HERBAL MEDICINE IN THE TREATMENT OF ALZHEIMER’S DISEASE 
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Aims 

Alzheimer’s disease (AD), the most common form of dementia, manifested as memory loss and other cognitive 
impairments clinically. Although lots of attempts have conducted to find an effective way to treat it, until now, no 
drug can cure this disease, suggesting urgent need to develop new strategies for AD treatment. 

Method 

Chinese herbal medicine (CHM), which has been used in China for thousands of years, have get lots of 
experiences in the treatment of dementia, and resent studies have found that some active compounds extracted 
from the CHM get multiple activities in the treatment of AD. 

Results 

Huperzine A extracted from Huperziaserrata get cholinesterase inhibitor effect, tanshinone IIA extracted from 
Radix Salviae Miltiorrhizae can inhibit the oxidative stress injury in neuronal cells, icariin extracted from 
Epimedium Brevicornum Maxim can both decrease the amyloid β (Aβ) aggregation and the hyperphosphorylation 
of tau protein, and it also get oxidative stress and apoptosis inhibition effects. Ginsenoside Rg1, Re, Rg3, Rd and 
Rh2 extracted from Radix Ginseng can both decrease the Aβ aggregation and the inflammatory response in 
neuron cells. Other active compounds of Chinese herbal medicine also get various biological activities against 
AD. 

Conclusion 

The active compounds in CHM are inartificial, they get less side effects, and the multiple targets characteristics of 
them make them get more advantages and may be potential drugs for AD. In this review, we discussed the 
pharmacological effects of the active components derived from common used CHM in the treatment of AD. 
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ADPD7-0916 
LONG-TERM SAFETY OF CRENEZUMAB IN AN OPEN-LABEL EXTENSION OF PHASE II STUDIES IN 
MILD-TO-MODERATE ALZHEIMER’S DISEASE 
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Aims 

Crenezumab is a humanized anti-amyloid-beta monoclonal antibody in development for the treatment of 
Alzheimer’s disease (AD). Crenezumab binds multiple forms of amyloid-beta, with high affinity for oligomers. Its 
IgG4 backbone with reduced effector function is hypothesized to lower the risk of amyloid-related imaging 
abnormalities (ARIA). In Phase II, crenezumab was generally safe and well tolerated. Patients who completed the 
18-month trials (ABE4869g or ABE4955g) and met specific inclusion criteria could enter an open-label extension 
(OLE) study (GN28525) assessing the long-term safety and tolerability of crenezumab at the doses investigated 
in Phase II in mild-to-moderate AD. 

Method 

At entry in GN28525, patients were assigned to receive crenezumab at the same dosing frequency, level and 
route they had in ABE4869g and ABE4955g (300 mg q2w SC or 15 mg/kg q4w IV). Upon analyses of the 
ABE4869g and ABE4955g data, the protocol was amended to switch all patients to 15mg/kg q4w IV, the dose 
showing consistent efficacy signals.  

Patients in the OLE study are treated for up to 144 weeks, followed by 8-week safety follow-up period. 

Results 

360 patients aged 52-94 years old were enrolled. By May 27, 2016, 147 patients were ongoing, 41 completed and 
172 discontinued the study. The average exposure to crenezumab is 104.8 weeks. Last dosing in the last enrolled 
patient is projected in December 2016.  

Conclusion 

The long-term safety and tolerability of crenezumab is being evaluated in mild-to-moderate AD patients exposed 
to 15 mg/kg q4w IV for up to 144 weeks. Detailed conclusions will be presented. 
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ADPD7-0672 
REPURPOSING OF THE ANTI-ASTHMATIC DRUG MONTELUKAST FOR THE TREATMENT OF 
ALZHEIMER’S DISEASE. 
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Aims 

Alzheimer´s disease (AD) is the most prevalent neurodegenerative disease in the Western world characterized by 
a progressive loss of cognitive functions leading to dementia. Leukotrienes, small lipid mediators of inflammation, 
have been implicated in the pathogenesis of brain aging and of neurodegenerative diseases, therefore, defining 
leukotriene signalling as a target for therapeutic intervention. Recently, we demonstrated that a 6 weeks 
treatment of aged rats, a model of brain aging and mild cognitive impairment, with the leukotriene receptor 
antagonist and anti-asthmatic drug Montelukast elevated hippocampal neurogenesis, reduced neuroinflammation, 
and improved learning and memory. As Montelukast is known to have a low bioavailability, we were now aiming 
to optimize the pharmacology of Montelukast by improving its formulation. 

Method 

Clinical Phase 1 Study 

Results 

In a Phase I study, we demonstrated that an oral film formulation of Montelukast (Montelukast VersaFilm) is safe 
and tolerable in healthy subjects, reduces the first-pass-effect and has a 52% higher bioavailability compared to 
the regular Montelukast tablet. Of importance for any CNS-active drugs, we detected Montelukast in the 
cerebrospinal fluid of the Montelukast VersaFilm treated healthy volunteers clearly indicating blood brain barrier 
penetrance. Of note, Montelukast, in contrast to many other CNS penetrating drugs, has an excellent safety and 
tolerability profile. We are at this stage preparing a Phase II trial to demonstrate efficacy of the Montelukast 
VersaFilm to improve cognitive function in AD.  

Conclusion 

In summary, Montelukast VersaFim is a novel product, which will be developed for the treatment of AD.  
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ADPD7-1043 
BOMACROENCAPSULATION OF HUMAN CELLS SECRETING ANTIBODIES FOR PASSIVE 
IMMUNIZATION AGAINST AMYLOID BETA 
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Aims 

Passive immunization against Aβ is a promising approach for the treatment of Alzheimer’s disease (AD). 
Recombinant antibodies have to be administered early in the disease process to maximize therapeutic efficacy. 
We have designed an implantable Encapsulated Cell Technology (ECT) for continuous antibody delivery. Our 
objective is now to establish human myoblasts secreting anti-Aβ antibodies to develop an implant applicable to 
humans.  

Method 

C25 human myoblasts are genetically modified using lentiviral vectors to express mAb11 anti-Aβ antibodies. 
These cells are characterized by measuring antibody secretion rates and survival in the ECT device. Conditions 
for long-term survival in the mouse subcutaneous tissue are established using luciferase-secreting C25 cells. 

Results 

Using mouse myoblasts, we have shown that passive anti-Aβ immunization using ECT can reduce plaque 
deposition and prevent tau hyperphosphorylation in TauPS2APP mice. We have now generated human C25 
myoblasts secreting the mAb11 antibody, achieving secretion rates up to 30 pg/cell/24h. In ECT, C25 cells 
formed multiple cell layers, stably surviving in the device for up to 3 months in vitro. Secretion rate of each ECT 
device ranged from 50 to 150 µg/day of mAb11, depending on the cell seeding conditions. A minimal secretion of 
50 µg/day would be necessary for therapeutic effects in AD mice.  

Conclusion 

ECT can be successfully used to deliver anti-Aβ antibodies in the periphery and achieve plaque clearance in the 
brain. Human myoblasts can secrete recombinant anti-Aβ antibodies at high level, a critical step towards the 
humanization of this ECT system. 
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ADPD7-0748 
RESULTS OF TWO PHASE 2A CLINICAL TRIALS OF A SELECTIVE P38 MAP KINASE ALPHA 
ANTAGONIST IN AD 
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Aims 

Microglial p38alpha regulates inflammation in the brain. Under stress, p38alpha is expressed in neurons where it 
mediates inflammation and beta-amyloid induced synaptic-toxicity. Genetic p38alpha KO in APP/PS1 mice 
reduced formation of amyloid pathology. We report on the results of the first AD clinical trials with VX-745, an oral 
brain-targeted p38 alpha antagonist 

 

Method 

Subjects: MCI due to AD or mild AD (MMSE 21-28) 

Study 1: 6 weeks 40mg VX-745 BID, n=9; pharmacodynamic endpoint: CSF biomarkers; exploratory cognitive 
endpoint: Hopkins Verbal Learning Test – Revised (HVLT-R). 

Study 2:  12 weeks 40mg or 125mg VX-745 BID, n=16; pharmacodynamic endpoint: change in brain beta-
amyloid load by quantitative dynamic [11C]PiB PET; exploratory cognitive endpoints: MMSE and Wechsler 
Memory Scale (WMS). 

 

Results 

VX-745 was very well tolerated. Target plasma and CSF drug concentrations were achieved. 

Study 1: (1) improvement in episodic memory by HVLT-R; (2) in patients with high plasma drug levels, there was 
both reduced CSF inflammatory markers and increased CSF beta-amyloid peptide levels. 

Study 2: plasma concentration-dependent brain beta-amyloid load reduction by [11C]PiB PET was evident: 4 of 9 
subjects with plasma drug exposure < 0.1 ug*hr/mL achieved >10% cortical beta-amyloid load reduction. 
Improvement was seen in WMS in both dose groups; in MMSE only at 40mg. 

 

ConclusionThe results demonstrate proof-of-mechanism for p38alpha inhibition, with positive effects on multiple 

AD biomarkers.  The results support evaluation of VX-745 in a placebo-controlled POC study with cognitive 
endpoints. 
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OPTIMIZING SCREENING FOR EARLIER ALZHEIMER'S DISEASE STUDIES: LESSONS FROM 
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Aims 

As studies move earlier in the disease process, the need for efficient screening algorithms to identify patients has 
become increasingly important in Alzheimer’s disease (AD).  However, little data has been reported about the 
screening process in studies of earlier phases of AD.  A large study of verubecestat, a potent BACE1 inhibitor, in 
prodromal AD (APECS NCT01953601) provides an opportunity to begin to address this need. 

Method 

The APECS study of patients with prodromal AD used a prescribed screening algorithm in an effort to optimize 
the efficiency of screening.  With enrollment now nearing completion and over 4000 patients screened, we 
analyzed the study data to determine overall screen fail rates and to understand the causes for screen failure, to 
assess what baseline factors predict confirmation of the diagnosis of prodromal AD and to understand whether 
different kinds of study centers are associated with different screen fail rates.  

Results 

Initial results suggest that a sequential approach to screening that includes central review of diagnosis and 
severity measures and formal testing to confirm deficits consistent with amnestic MCI prior to PET scan for 
amyloid load results in a reduction in screen failures for amyloid non-positive scans and an increase in overall 
efficiency.   

Conclusion 

The results of analyses of the APECS screening data suggest that a systematic clinical evaluation with laboratory 
documentation of cognitive deficits followed by assessment of amyloid status can relatively efficiently identify 
individuals with prodromal AD. 
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Aims 

We aimed to develop a new inhibitor of BACE1, which would be able to cross the BBB and to decrease amyloid β 
(Aβ) production therefore ameliorating amyloid pathology.  

Method 

The compounds we designed were screened for their ability to inhibit BACE1 by an in vitro cell-free assay. The 

most promising ones were then evaluated for their ability to inhibit BACE1 and reduce endogenous Aβ production 
in an AD cellular model (N2A-APPswe) and in an in vivo AD model,(3xtg-AD mice). The levels of secreted Aβ40 

and Aβ42, as well as soluble sAPPβ and sAPPα fragments, were assessed by ELISA and Western blot, 
respectively. Cytotoxicity was assessed by the MTT and LDH release assays and evaluation of caspase 3/7-like 
activity. 

Results 

These compounds decreased endogenous Aβ production in N2A-APPswe cells without inducing cytotoxicity. In 
the 3xtg-AD mice these compounds reduced plasma and brain Aβ levels upon a single i.p. injection without 
altering APP and BACE1 protein levels, indicating that Aβ decrease is due to enzymatic inhibition. Moreover, the 
compounds decreased sAPPβ brain levels whereas sAPPα levels remain unchanged, suggesting selective 
BACE1 inhibition. PET imaging and sandwich ELISA demonstrated a decrease in brain insoluble Aβ levels in 
3xtg-AD mice chronically treated (6 months) with the compounds. 

Conclusion 

These results suggest that we developed new BACE1 inhibitors able to delay the onset and progression of the 
disease since they prevent Aβ production and have the potential to inhibit the subsequent neurotoxic events 
triggered by Aβ accumulation.   
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TRAMIPROSATE EFFICACY IN APOE4 HOMOZYGOUS SUBJECTS WITH AD: LARGER EFFECTS IN MILD 
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Aims 

OBJECTIVES 

ALZ-801 is an oral pro-drug of tramiprosate being developed as a disease-modifying agent for Alzheimer’s 
disease (AD). Tramiprosate inhibits formation of Aβ oligomers and neurotoxicity. In a Phase 3 study in 
Mild/Moderate AD, tramiprosate did not demonstrate efficacy in the overall population but subgroup analyses 
showed promising signal in patients homozygous for e4 allele of apolipoprotein E (APOE4/4 homozygotes). 
Tramiprosate efficacy was further analyzed in APOE4/4 patients with Mild versus Moderate AD.  

Method 

METHODS 

The 78-week Phase 3 North American study enrolled 1,053 AD patients (MMSE range 16-26) on background of 
stable symptomatic AD drugs in 3 parallel arms: placebo, 100 mg BID, 150 mg BID. ADAS-cog and CDR-SB co-
primary outcomes were analyzed using MMRM in Moderate (18-21) and Mild (22-26) subgroups. 

Results 

RESULTS 

Analyses included 147 APOE4/4 homozygous AD patients. In the Mild AD subgroup (~65%), tramiprosate 
showed early and progressive trends for cognitive and functional benefit (nominally significant at Weeks 52-78). 
In the Moderate AD sub-group, early benefits were observed and sustained for 65 weeks (ADAS-cog) or 52 
weeks (CDR-SB).Conclusion 

CONCLUSIONS 

In APOE4/4 AD population, tramiprosate showed largest benefit with sustained cognitive and functional 
improvement above baseline in Mild patients. This preferential efficacy in Mild AD is consistent with effects of 
other anti-amyloid agents. Surprisingly, Moderate AD patients also showed efficacy, lasting for ~65 weeks. This 
data suggests that ALZ-801, the optimized pro-drug of tramiprosate in preparation for Phase 3 studies, may 
provide benefit in both Mild and Moderate APOE4/4 patients, but with stronger effects in Mild patients. 
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Aims 

The natural product mixture of curcuminoids, that improve certain defects in innate immune cells of AD patients 
may selectively enhance Abeta phagocytosis, attenuate APP maturation and alter gene transcription. Different 
compound have been tested and one of the most potent was bisdesmethoxycurcumin (BDC). 

Method 

Different curcuminoid compounds have been tested as bisdesmethoxycurcumin (BDC) and other four analogs on 
PBMCs from AD and controls. We have developed a HPLC method to evaluate the presence of curcumin-like 
inside the cells.  Next, we have evaluated genetic expression via NGS to identify the molecular pathways target of 
curcumin action. 

Results 

HPLC-UV data showed that curcuminoids soak in the cells reducing the Abeta aggregation.  Next, NGS 
expression data has revealed a significant alteration of the expression in 12 genes of more than 100 tested 
belonging at inflammatory pathway such as Tool-like receptor 2, 3, 4 and NFKB. Only 3 on the 5 tested curcumins 
(BDC, SG-150 and SG-085) appear to have a protective action towards treatment with ABeta reducing levels of 
NFKB and then decreasing the inflammatory cascade. This decline could be due to a direct effect of curcumin on 
NFKB pathway or a consequence of the increased levels of VDR which has an inhibitory action on NFKB through 
IKKB factors. 

Conclusion 

The preliminary data suggest a proof of concept for a future pharmacological intervention using curcumins as 
dietary supplement in asymptomatic AD patients. 
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Aims 

OBJECTIVES 

ALZ-801 is a novel prodrug of tramiprosate with improved pharmacokinetics (PK) and oral tolerability in 
development for treatment of Alzheimer’s disease (AD). Tramiprosate acts to prevent β-amyloid (Aβ) oligomer 
formation and neurotoxicity. Tramiprosate achieved compelling cognitive and functional efficacy in a subset of 
patients homozygous for the e4 allele of apolipoprotein E (Abushakra 2016). We present a summary of the 
bridging pharmacokinetic/pharmacodynamic (PK/PD) data and a dose projection underpinning the anti-amyloid 
activity that supports the pivotal ALZ-801 Phase 3 program. 

Method 

METHODS 

We determined the ALZ-801 clinical dose based on the single- and multiple-dose Phase 1 studies in healthy 
elderly volunteers, and established AUC bioequivalence to the 150 mg BID dose from the tramiprosate Phase 3 
studies. Steady-state brain drug exposure was projected using the brain/plasma relationships. 

Results 

RESULTS 

ALZ-801 administered as loose-filled capsule or tablet demonstrated excellent PK dose linearity under fasted and 
fed conditions, supporting a clinical dose that yields an AUC equivalent to tramiprosate 150 mg BID. Improved 
intersubject PK variability and gastrointestinal toleration were observed. PK/PD analyses indicate that ALZ-801, at 
265 mg BID, achieved target human brain exposure of tramiprosate three orders of magnitude higher than soluble 
Aβ42 levels. 

Conclusion 

CONCLUSIONS 

We established a 265 mg clinical dose of ALZ-801 to produce an exposure of tramiprosate that is bioequivalent to 
the 150 mg dose in tramiprosate Phase 3 studies. This dose is projected to achieve steady-state brain drug levels 
that block toxic Ab oligomer formation and amyloid aggregation, and will be evaluated in a confirmatory study in 
APOE4/4 homozygous AD subjects. 
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3D HUMAN NEURAL CULTURE SYSTEMS 
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Aims 

We aimed at developing a high-throughput platform suitable for drug screening, based on our previously 
developed 3D human AD cultures recapitulating beta-amyloid and tau pathologies (Choi et al., Nature, 2014; Kim 
et al., Nature Protocols, 2015). 

Method 

A variety of AD human stem cell lines was plated in 96-well plates on a Matrigel support and differentiated for 
typically 3-4 weeks, using an automated liquid handler (BioTek MultiFlo FX). Drug treatment was performed twice 
a week for a number of weeks between 3 and 6. Toxicity of the compounds was assessed after the first week of 
treatment by LDH assay on the conditioned media. After drug treatment, plates were imaged by automated 
confocal microscopy to assess cell numbers and integrity. The concentration of Abeta40 and 42 in the 
conditioned media was determined by ELISA. The gel insoluble fraction was dissolved with 5M guanidinium 
chloride and the levels of Abeta40, Abeta42, phospho-Tau and Tau were determined by ELISA. 

Results 

We validated the adaptability and robustness of our system utilizing a variety of single clone and mixed AD cell 
lines for which we determined the most effective treatment paradigm. Most importantly, we reproduced in our 
system the effects of drugs known to modulate tau and β-amyloid species as well as performed the analysis of 37 
novel primary candidate drugs. 

Conclusion 

The newly developed 3D AD platform is a valuable tool for HTS of novel drugs because it allows the simultaneous 
determination of both soluble/insoluble β-amyloid and phospho-tau levels in a human brain-like environment. 
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ADPD7-0436 
1-(BENZO[D]THIAZOL-2-YL)-3-PHENYLUREAS AS NOVEL CASEIN KINASE 1 INHIBITORS FOR 
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Aims 

Several neurodegenerative disorders including Alzheimer’s disease (AD) have been connected with deregulation 
of casein kinase 1 (CK1) activity. Inhibition of CK1 therefore presents a potential therapeutic strategy against 
such pathologies and there is a need for selective CK1 inhibitors with suitable pharmacokinetic profile. Based on 
their tight structural similarity to known CK1 inhibitors, we decided to evaluate series of 
benzothiazolylphenylureas, originally designed as ABAD inhibitors, for their inhibitory activity towards CK1 (Fig. 
1). 

 

Method 

Compounds were tested for their inhibitory activity towards CK1δ and CK1ε. The ability of compounds to 
permeate across the blood-brain barrier was predicted based on the calculated physical-chemical properties and 
using the MPO scoring function. 

Results 

Most of the 28 tested compounds showed at least some inhibitory activity with compound K687 being the best 

inhibitor of both CK1 isoforms (IC50 = 0.16 µM/1.92 µM for CK1δ resp. CK1ε). 

The physical-chemical calculations predicted, that the tested urea analogues are more likely to permeate across 
the BBB compared to previously published acetamide inhibitors of CK1. 

Conclusion 

Several novel CK1 inhibitors with high nanomolar to low micromolar IC50 range were identified. Moreover, some 
of the compounds were shown to be inhibitors of both, CK1 and ABAD, and hence they present a potential novel 
class of dual-acting AD therapeutics. 
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Aims 

The aim of this meta-analysis was to assess the treatment effect of Cerebrolysin in mild-to-moderate Alzheimer’s 
disease in a systematic, consolidated and quantitative approach.  

Method 

A comprehensive literature search was performed to identify all randomized, double-blind, placebo-controlled 
studies using Cerebrolysin. There were no restrictions on language. A mixed meta-analysis was performed using 
both, individual patient data and/or published (aggregate) data. The effect sizes were calculated for the global 
clinical change (odds ratio), for the cognitive function (standardized mean difference) and for the multivariate 
analysis of the global benefit (Mann-Whitney). Meta-analyses were based on the intention-to-treat population 
using the observed cases approach. Sensitivity analyses were performed with the last observation carried forward 
approach. 

Results 

Efficacy of Cerebrolysin in patients with Alzheimer’s disease could well be shown in the meta-analysis of six 
placebo-controlled and double-blind clinical studies (N=810) with a duration of up to six months and as early as 
after four weeks of treatment. All studies had a minimum of four weeks treatment (20 infusions) with 30 ml 
Cerebrolysin/day. The number of missing observations for OC analysis was below 10% for all parameters and 
points in time. The safety aspects of Cerebrolysin were comparable to placebo, thus suggesting a favorable 
benefit-risk ratio in patients with mild-to-moderate Alzheimer’s disease. 

Conclusion 

The beneficial treatment effects and the favorable benefit-risk ratio make Cerebrolysin a valuable treatment option 
for patients with mild-to-moderate Alzheimer’s disease. 
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Aims 

The Translocator protein 18 kDa (TSPO) is mainly located in the mitochondrial outer membrane, and plays an 
important role in the steroidogenesis and cell survival. In the central nervous system (CNS), its expression is 
upregulated in neurodegeneration, occurring in Alzheimer’s disease (AD). In this study, we investigated the effect 
of a set of TSPO ligands on mitochondrial bioenergetics in a cellular model of AD overexpressing the amyloid 
beta protein.  

  

Method 

 We evaluated the effect of these compounds compared to TSPO reference ligands described in the literature: 

diazepam, Ro5-4864, XBD-173 and SSR-180,575. Our findings showed that the compounds 6a and 6b from the 
imidazoquinazolinone family exerted beneficial effects on a cell model of AD by alleviating the drop of ATP levels. 
The TSPO ligand 6b has a structure similar to 6a, but differs by a lateral chain of dipropylamide instead of 
diethylamide. 

Results 

Indeed, both compounds, 6a and 6b, showed similar functional effects as diazepam and a significantly higher 
effect than those obtained with the reference products Ro5-4864, XBD-173 and SSR-180,575. More precisely, 
the lateral chain dipropylamide structure of the ligand 6b allowed an amelioration of the energy production as well 
as an increase of affinity and selectivity for the TSPO receptor. 

Conclusion 

 These findings indicate that the imidazoquinazolinone structure of TSPO ligands seems to be relevant to 
alleviate the bioenergetic deficit observed in AD pathology, suggesting that these compounds could potentially be 
new therapeutic tools for the treatment of bioenergetic deficit-related neurodegenerative diseases. 
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DISCOVERY OF SMALL MOLECULAR WEIGHT COMPOUNDS CAPABLE OF BLOCKING MULTIPLE 
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Aims 

The principal neurotoxic agent of Alzheimer´s Disease corresponds to oligomers of the β amyloid peptide (Aβ) 
released to the extracellular medium and that subsequently associate to the neuronal membrane forming "pore-
like" structures. These membrane perforations cause profound changes in calcium homeostasis and ultimately 
lead to synaptic failure and death. Current therapies are not effective at curing or deterring disease progression, 
thus further research is needed. 

We recently demonstrated the importance of the C terminal region of Aβ in the association and perforation of the 
neuronal membrane. Using the pentapeptide G33LMVG37 that was derived from the primary sequence of Aβ, we 
were able to block multiple toxic steps of Aβ such as aggregation, association, membrane insertion, intracellular 
calcium increase and synaptotoxicity. 

Method 

We are examining a library of synthetic compounds in order to find small weight peptidomimetic molecules that 
have similar neuroprotective effects, but with higher pharmacological potential. A group of molecules having high 
in silico interaction with Aβ were selected and analyzed for their effects on Aβ aggregation, association, 
mitochondrial function and membrane perforation in PC12 cells and/or rat hippocampal neurons. 

Results 

One of the compounds tested (M30), at micromolar concentrations, was able to inhibit Aβ aggregation, membrane 
association, and intracellular calcium increase without producing an intrinsic toxic effect (97±3% of control). M30 
also blocked the synaptotoxicity induced by Aβ. 

Conclusion 

These results indicate that it is feasible to develop peptidomimetic molecules that exert protective actions against 
Aβ similar to those reported with the G33LMVG37 pentapeptide.  
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ANDROGRAPHIS PANICULATA DITERPENOIDS PROTECTS AGAINST AMYLOID Β-INDUCED PARALYSIS 
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Aims 

Studies suggest that diets rich in phytochemicals can enhance neuroplasticity and resistance to 
neurodegeneration. The present study evaluated the potential neuroprotective effects of Andrographis paniculata 
diterpenoids in various neurotoxicity models. 

Method 

The diterpenoids, namely andrographolide, neoandrographolide and 14-deoxy-11,12-didehydroandrographolide 
were evaluated for their effects on amyloid β fibril formation using thioflavin T binding assay, amyloid β-induced 
paralysis using transgenic Caenorhabditis elegans and oxidative stress- and glutamate-induced neurotoxicity in 
SH-SY5Y cells and rat’s primary neuronal culture by MTS and LDH assays. 

Results 

The diterpenoids showed moderate inhibitory activity on amyloid β fibril formation. However, the diterpenoids 
alleviated amyloid β expression-induced paralysis in the transgenic C. elegans. The diterpenoids showed 

cytotoxicity at the highest concentration of 10 µM. In contrast, at lower concentration range of 10 nM to 1000 nM, 
these diterpenoids were found to effectively and significantly protect the cells and reduced the cell death caused 
by hydrogen peroxide. The most promising diterpenoid, andrographolide showed neuroprotective effect  in β 
amyloid- and glutamate-induced neurotoxicity in rat’s cortical and hippocampal culture. Further investigation on 
the effect of andrographolide on selected stress and toxicity pathways related transcription factors showed that 
andrographolide caused activation of ARE-Nrf2, p53, Nfkb, and to a lesser extent, CREB. 

Conclusion 

These findings suggest that the diterpenoids are potential protective agents against amyloid β, oxidative stress 
and excitotoxicity-induced neurotoxicity through activation of cellullar adaptive stress response mechanisms and 
in part by inhibtion of amyloid β deposition. Thus the diterpenoids of A. paniculata are potential neuroprotective 
agents worthy of further investigation. 
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Aims 

Mitochondrial amyloid-binding alcohol dehydrogenase (ABAD), also known as 17β-hydroxysteroid 
dehydrogenase type 10 (17β-HSD10), has been recognized to interact with amyloid-beta peptide (Aβ), which may 
lead to pathological changes in mitochondria and cell metabolism of Alzheimer’s disease (AD) patients. Aβ-ABAD 
interaction and altered enzyme function was shown to cause mitochondrial distress and consequent cytotoxic 
effect, therefore providing a feasible target in AD drug development. 

Method 

We have designed, prepared and evaluated non-competitive ABAD inhibitors of benzothiazolyl structural scaffold 
that were found effective in low micro molar range [1]. Further, the novel compounds were tested on the rate of 
oxygen consumption by mitochondria (high-resolution respirometry), activity of individual mitochondrial respiratory 
chain complexes (spectrophotometric method), citrate synthase and monoamines oxidases (radiometric method). 

Results 

Tested ABAD modulators showed decrease of the rate of oxygen consumption by mitochondria at medium micro 
molar range. The monoamine oxidase A (MAO-A) was inhibited at high micro molar range and monoamine 
oxidase B (MAO-B) inhibition was found to be negligible. However, some selected compounds showed 
intermediate cytotoxicity on CHO-K1 cell line that has to be further explored. 

Conclusion 

Tested ABAD inhibitors were found to be relatively safe in case of mitochondrial respiration and showed some 
cytotoxicity that will be further explored within animal study. 
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AND REVERSE COGNITIVE IMPAIRMENT IN CASPASE-6-OVEREXPRESSING MICE 
P. Pakavathkumar

1
, A. Noel

1
, C. Lecrux

2
, A. Tubeleviciute-Aydin

1
, E. Hamel

2
, J.E. Ahlfors

3
, A.C. LeBlanc

1
 

1
McGill University, Integrated Program in Neuroscience, Montreal, Canada 

2
Montreal Neurological Institute, Laboratory of Cerebrovascular Research, Montreal, Canada 

3
New World Laboratories Inc., CEO & CSO, Laval, Canada  

 
Aims 

The identification of Caspase-6 (Casp6), an aspartate-specific cysteinyl protease, in preclinical Alzheimer disease 
(AD) sparked the development of Casp6 inhibitors. However, most inhibitors have not addressed cellular toxicity 
or in vivo efficacy. Here, we determine whether irreversible peptide-based vinyl methyl sulfone small molecule 
Casp6 inhibitors, NWL-117 and NWL-154, are non-toxic, can prevent axonal degeneration of human neurons, 
and reverse cognitive deficits in mice. 

Method 

NWL inhibitors were tested on active site-titrated recombinant Casp6, Casp6-transfected human colon carcinoma 
cells (HCT116), primary human CNS neurons, and aged Casp6-overexpressing mice. Cognitive function of aged 
Casp6 mice intraperitoneally injected with NWL-117 was assessed using the novel object recognition (NOR) task. 
LC/MS-MS was used to measure the blood-brain barrier permeability of NWL-117 in aged Casp6 mice following 
intra-carotid injections. 

Results 

NWL-117 and NWL-154 show half-maximal inhibitory concentrations (IC50) of 192 nanomolar and 100 nanomolar 
in vitro, and 4.82 micromolar and 3.63 micromolar in transfected HCT116 cells, respectively. At 100 micromolar, 
NWL inhibitors do not affect cell morphology, mitochondrial reductive potential, lactate dehydrogenase release, or 
the sub-G1 cell populations. In human neurons, NWL-117 and NWL-154 inhibit serum deprivation-induced Casp6 
activity and alpha-tubulin cleavage, and prevent amyloid precursor protein-mediated neurite degeneration. NWL-
117 reaches high nanomolar concentrations in the hippocampus and reverses age-dependent episodic memory 
deficits in aged Casp6 mice. 

Conclusion 

NWL peptidic vinyl methyl sulfones are potent, non-toxic, blood-brain barrier permeable, and irreversible Casp6 
inhibitors with neuroprotective effects in human neurons and mice that highlight the therapeutic potential of Casp6 
inhibitors against neurodegenerative diseases. 
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Aims 

Alzheimer’s disease (AD) is a neurodegenerative disease characterized by impaired cognitive function and the 
deposition of extracellular amyloid plaques. Reactive oxygen species (ROS) is one of main component evoked to 
neurodegeneration disease, which may be produced by amyloid beta. Recently, ROS implicate mitochondrial 
dysfunction in AD. PSM-04, the extract of Polygala tenuifolia Willdenow, which has neuroprotective effect over 
neurodegenerative diseases. 

Method 

To evaluate neuroprotective effect of PSM-04 on AD animal model, PSM-04 was administrated to 4 month-old 
5XFAD mice orally for 2months. We performed novel objective recognition (NOR) test to experimented cognitive 
impairment. We also studied the mechanisms involved in the neuroprotective effects. In addition, DCFDA and 
WST-1 assay were used for assessment of neuroprotection in primary cortical neurons treated with amyloid beta 
or hydrogen peroxide. 

Results 

We found that PSM-04 improved cognitive impairments performed by NOR test. PSM-04 reduced the 
neurotoxicity induced by oligomeric form of amyloid beta in primary cortical neurons. In addition, PSM-04 
significantly reduced ROS activity within primary cortical neurons treated with hydrogen peroxide. 

Conclusion 

It may be concluded that PSM-04 was considered as potential pharmacological agents for neuroprotective effects 
on neurodegenerative disease including AD. 
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Aims 

Caspase-6 (Casp6) is abnormally activated in the classical Alzheimer disease (AD) pathologies, and correlates 
with lower episodic and semantic memory in aged non-cognitively impaired individuals. Transgenic expression of 
human Casp6 in mouse hippocampal CA1 is sufficient to cause age-dependent cognitive impairment

 
in absence 

of the classical AD pathologies. Methylene blue, an inhibitor of Tau aggregation through oxidization of cysteine 
residues, is currently in phase 3 clinical trials against AD. We recently reported that methylene blue inhibits Casp6 
via oxidization of the active site cysteine. Here, we investigated whether methylene blue can rescue Casp6-
induced cognitive impairments in the mouse model. 

Method 

The mice expressing active human Casp6 in the hippocampal CA1 develop spatial and episodic memory 
impairments by 15 month of age. Methylene blue was given at 20 mg/kg/d orally in the drinking water of 18-
month-old mice for one month. Episodic memory was measured with the novel object recognition test and spatial 
memory with the Barnes maze. Open field assessments measured locomotor and anxiety problems. 

Results 

Methylene blue treatment for 1 month reversed the Casp6-dependent episodic and spatial memory impairments. 
Locomotor problems and anxiety were excluded as possible reasons for the Casp6-expressing mice poor 
performance in cognition tasks. We are currently examining the brains of those mice biochemically and 
histologically to confirm inhibition of Casp6 by methylene blue and to determine the impact of methylene blue on 
inflammation and neurodegeneration. 

Conclusion 

Our results suggest that in addition to preventing Tau disaggregation, methylene blue could benefit Alzheimer 
disease subjects by inhibiting Casp6-dependent cognitive decline. 
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Aims 

Cholinesterase inhibitors (ChEI) are widely used for symptomatic control of Alzheimer’s disease (AD). 
Transdermal formulations of ChEI provide improved efficacy and reduced adverse events. But the 
pharmacokinetics and delivery efficiency are still under the inference of applications site differences. In this study, 
the effects of skinfold thickness on patient’s maximum dosage were investigated. 

Method 

Clinically diagnosed AD patients at their mild to moderate stage have recruited for the study from department of 
neurology, Kaohsiung Municipal Ta-Tung Hospital. Skinfold thickness was measured at the biceps, triceps, 
subscapular and suprailiac. Rivastigmine (Exelon ®) transdermal patches were prescribed for these recruited 
individuals titrating from 4.6 mg/24 h, to 9.5 mg/24 h after four weeks if patient did not experience any intolerable 
side effects from the lower one or report the clinical deterioration from the lower dose. Clinical observation was 
continued for 24 weeks. 

Results 

Of the 56 patients observed, 7 patients reached the dose of 9.5 mg/24 h. Compared to the patients in the 4.6 
mg/24 h patch group, the 9.5 mg/24 h group were recorded to have significantly thicker skinfold at the biceps, 
triceps and subscapular. None of the demographic characteristics were significantly different between the two 
groups. 

Conclusion 

A thicker skinfold in the 9.5 mg/24 h group suggested that the amount of subcutaneous fat may be correlated to 
an individual’s tolerance to Exelon ® patch. Further study of plasma drug level for the use of patch is needed to 
reveal the underlying mechanism of therapeutic varieties. 
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CORTICAL HYPER-EXCITABILITY-RELATED SEIZURES IN APP/PS1 TRANSGENIC MICE ARE 
ATTENUATED BY SELECTIVE TARP-GAMMA8 AMPA RECEPTOR MODULATION 
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Aims 

Neuronal hyper-excitability in early stages of Alzheimer's disease (AD) elicits epileptiform activity, thought to 
contribute to cognitive decline in AD patients. Amyloid-beta has been identified as a link between AD and 
seizures, while anti-epileptics attenuate seizures and can ameliorate cognitive deficits in AD mouse models and 
patients. In AD decreased AMPA activation and synaptic loss are found. Therefore, selective TARP-γ8 negative 
modulation of AMPA receptors may offer a novel therapy to selectively reduce excessive neuronal excitability in 
AD.   

Method 

The APP/PS1 mouse model of accelerated amyloid-beta production was used in a pilot experiment to investigate 
efficacy of the AMPA TARP-γ8 negative modulator JNJ-55511118

*
 to alter the occurrence of abnormal cortical 

spike-wave discharges (SWD) and spontaneous epileptic seizures. Twenty-four hour video and EEG/EMG 
monitoring was carried out in 18 months old mice and network excitability was quantified via the incidence of 
SWD and seizures. Seizures had longer durations (30-40s), whereas SWD had shorter durations (0.3-6.0 s).  

Results 

SWD were quantified before and after acute and sub-chronic administration of JNJ-55511118 (10 mg/kg) and the 
atypical antiepileptic drug levetiracetam (150 mg/kg): results show that JNJ-55511118 strongly attenuated the 
occurrence of SWD up to 22-hrs post-administration.  

Conclusion 

In conclusion, aged APP/PS1 mice exhibit high incidences of epileptic activity that was sensitive to JNJ-
55511118. Preliminary results suggest that dysfunctional AMPA TARP-γ8 neurotransmission may be involved in 
the epileptiform activity associated with amyloid-beta toxicity, and regulating this glutamatergic transmission may 
provide potential novel therapeutic strategy for antiepileptic clinical intervention in AD.  

* Maher MP et al. J_Pharmacol_Exp_Ther 2016; 357:394-414.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 919 

 

  

  

A03.h. Drug Development, Clinical Trials: Receptor ligands 

 
ADPD7-1383 
INHIBITION OF ABETA OLIGOMER – CELLULAR PRION PROTEIN INTERACTION BY USING PEPTIDE 
APTAMERS AS NEW THERAPEUTIC APPROACH FOR ALZHEIMER’S DISEASE 
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Aims 

Interaction of cellular prion protein (PrP
C
) with Amyloid-beta (Abeta) oligomers results in activation of Fyn 

signaling, neuronal death and impairment of long-term potentiation (LTP) both in vitro and in vivo and cognitive 
decline in vivo. In this study we characterize the inhibitory effect of peptide aptamers (PAs) on the PrP

C
- Abeta 

oligomer interaction. Previously, we selected a PA (PA8) which binds to PrP
C
 at amino acid 100-120. These 

residues in PrP
C
 were identified as part of the putative binding site (aa 95-110) for Abeta oligomers.

 
 

Method 

PA8 is used as a lead PA for competitive inhibition of PrP
C
-Abeta oligomer interaction. Additionally, PrP-derived 

PAs which bind directly to Abeta oligomers as decoy receptors are used for preventing PrP
C
- Abeta oligomer 

interaction. Inhibition of the pathologic effect of Abeta oligomers are analyzed in the human neuroblastoma cell 
line SH-SY5Y overexpressing PrP

C
 with and without PA treatment. Activation of apoptosis is detected by 

analyzing levels of activated caspase-3 and fragmented DNA with flow cytometry. Additionally, LTP in vitro is 
studied using hippocampal slices prepared from PrP

C
-expressing wildtype mice (C57BI/6). 

Results 

PA8 reduces the caspase-3 activation induced by Abeta oligomers. The inhibitory effect of PA8, its derivatives 
and PrP-derived PAs on Abeta oligomer-induced toxicity and the impairment of LTP will be compared and 
presented in detail. 

Conclusion 

The results provide proof-of-concept that PAs targeting PrP
C
 are a promising new class of molecules to treat AD. 

The PAs used in this study inhibit specifically the PrP
C
- Abeta oligomer interaction and thus have high therapeutic 

potential. 
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A03.l. Drug Development, Clinical Trials: Medicinal chemistry approaches, drug repurposing 

 
ADPD7-0838 
A SERIES OF IMIDAZOLE DERIVATIVES AS NEW ANTICHOLINESTERASE AGENTS 
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Aims 

 
Alzheimer’s disease (AD) is the most common cause of dementia worldwide. Due to the increased life 
expectancy, the prevalence of AD is projected to increase dramatically in the future, and therefore the cost of 
long-term care for AD patients is estimated to be in the hundreds of billions of dollars. AD is associated with the 
deficiency in cholinergic neurotransmission and therefore considerable research on cholinesterase inhibitors in 
relation to AD has been accomplished.  
In an effort to develop potent anticholinesterase agents, some imidazole-based thiazolyl hydrazone derivatives 
were synthesized and evaluated for their anticholinesterase effects. 

Method 

 
The anticholinesterase effects of the synthesized compounds on acetylcholinesterase (AChE) and 
butyrylcholinesterase (BuChE) were determined by a modification of Ellman’s spectrophotometric method.  

Results 

 

2-[2-(4-(1H-Imidazol-1-yl)benzylidene)hydrazinyl]-4-(4-methoxyphenyl)thiazole (IC50=28.31±2.70 µg/mL) was 

found to be the most potent AChE inhibitor in this series when compared with galantamine (IC50= 0.58±0.06 
µg/mL), whilst 2-[2-(4-(1H-imidazol-1-yl)benzylidene)hydrazinyl]-4-(4-nitrophenyl)thiazole was the most effective 
BuChE inhibitor with an IC50 value of 74.20±3.46 µg/mL when compared with galantamine (IC50= 6.96±0.72 
µg/mL). 

Conclusion 

 

The findings pointed out the importance of the substituent on the phenyl group at the 4
th

 position of the thiazole 
scaffold for anticholinesterase activity. In the view of this work, further research can be carried out on the 
development of new effective cholinesterase inhibitors by the modification of these compounds. 
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A03.l. Drug Development, Clinical Trials: Medicinal chemistry approaches, drug repurposing 

 
ADPD7-1911 
ARN14773 AS A NEUROPROTECTIVE AND ANTI-INFLAMMATORY LEAD COMPOUND FOR ALZHEIMER’S 
DISEASE 
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Aims 

Cumulative evidence strongly supports that amyloid and tau cascades are not mutually exclusive, but 
concomitantly contribute to neurodegeneration in Alzheimer’s disease, together with glial cell activation. Thus, the 
development of polypharmacological drugs able to hit multiple targets involved in both pathways and directed 
both against neurons and glial cells, might represent a promising therapeutic strategy. Accordingly, we recently 
reported on the first class of molecules able to simultaneously modulate the β-site APP-cleaving enzyme 1 
(BACE-1) and glycogen synthase kinase-3β (GSK-3β) proteins. Particularly, ARN14773 i) is a fragment-like lead 
(236 Da), ii) inhibits BACE-1 and GSK-3β with a balanced micromolar affinity, iii) acts on both neuronal and glial 
cells, iv) displays neuroregenerative properties in primary rat neural stem cells neurospheres, v) shows a 
favorable PK profile and no cell toxicity.

1,2
 ARN14773 has therefore emerged as a suitable candidate to be tested 

in in vivo Alzheimer’s disease models. 

1
 Angew. Chem. Int. Ed. 2015, 54, 1578–82. 

2
 ACS Chem. Neurosci. 2015, 6, 1665–82. 

Method 

In a preliminary in vivo study, male Swiss mice induced by ICV injection of oligomeric Aβ25-35 were treated with 
ARN14773. 

Results 

ARN14773 significantly restores behavioral deficits and biochemical alteration in a dose-response manner. 
Particularly, when injected IP, ARN14773 alleviates spatial working memory and contextual long-term deficits. 
Notably, ARN14773 fully abrogates the Aβ-induced increase in hippocampal lipid peroxidation in a dose-
dependent manner. 

Conclusion 

The collected data point to the neuroprotective, anti-neuroinflammatory, and pro-cognitive potential of ARN14773, 
as well confirm its low toxicity. 
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A03.l. Drug Development, Clinical Trials: Medicinal chemistry approaches, drug repurposing 

 
ADPD7-1818 
A COMBINATION OF ACAMPROSATE AND BACLOFEN (PXT864) SYNERGIZES WITH STANDARDS OF 
CARE IN PRECLINICAL ALZHEIMER’S DISEASE MODELS 
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Aims 

Enhancing the efficacy of drugs targeting cognitive decline in Alzheimer disease (AD), together with improving 
their safety, has been a long-term goal of therapeutic development. Currently approved standards of care (SOCs) 
exhibit transient efficacy and their use is accompanied by undesirable side effects. Thus, drug combination 
therapies, particularly those applying low doses, may represent next generation therapies for AD. 
We previously demonstrated the synergistic effectiveness of a combination therapy (known as PXT864) 
consisting of two repurposed drugs – acamprosate and baclofen – in AD models. As patients are usually treated 
with a SOC, we investigated whether the efficacy of these SOCs at inactive doses is improved by combining them 
with low or inactive doses of PXT864. 

Method 

To this end, we assessed the efficacy of PXT864 combined with the SOCs, donepezil or memantine, on different 
cellular and behavioral endpoints in an in vitro neuronal primary culture model intoxicated with oligomeric β-
amyloid peptides (Aβ), and an in vivo intracebroventricular Aβ-injection mouse model. 

Results 

We found that tri-therapy with PXT864+donepezil or PXT864+memantine synergistically protected neuronal cells 
against Aβ toxicity with a higher protective effect than the individual drugs alone. In AD model animals, doses of 
individual drugs selected for their inactivity, and binary combinations of such doses of individual drugs, were 
totally ineffective whereas the tri-therapeutic combination synergistically alleviated cognitive deficits. 

Conclusion 

These findings highlight the value of using repurposed drugs combined with low doses of existing SOC 
therapeutics, emphasizing the value of network pharmacology approach that allows to discover combinations with 
new mechanisms of action. 
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A03.l. Drug Development, Clinical Trials: Medicinal chemistry approaches, drug repurposing 

 
ADPD7-0307 
NOVEL INSIGHTS INTO THERAPEUTIC POTENTIAL OF MULTITARGETED BENZYLPIPERIDINE 
DERIVATIVES IN THE MANAGEMENT OF ALZHEIMER'S DISEASE ASSOCIATED PATHOGENESIS 
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Aims 

The present study aimed to gain better insights into the multitargeted potential of benzylpiperidine derivatives in 
modulating AD pathological events. 

Method 

We employed spectroscopic techniques, such as CD, ThT fluorescence assay and TEM along with computational 
studies to investigate in detail the anti-amyloidogenic activity of target compounds. The neuroprotective effects 
were assessed using MTT and DCFH-DA based fluorescence assay in SH-SY5Y cells. Anti-amnesic effects of 
compounds were determined in a scopolamine model of cognitive impairment in wistar rats. 

Results 

In the present study, investigation of compounds 5h and 5k through CD experiments confirmed their ability in 

preventing β-sheet aggregation and fibril formation. Morphological visualization in the TEM studies suggested that 
test compounds may interfere with rate of peptide nucleation, leading to short fibrillar aggregates. ThT fluorimetric 
assay further demonstrated that 5h and 5k inhibited AChE-mediated Aβ fibrillogenesis via their interaction with 

the AChE peripheral anionic site. Molecular docking and simulations studies indicated that these compounds are 
very effective at inhibiting the toxic conformation of Aβ1-42 by preserving α-helical content. In addition, compounds 
exerted neuroprotective action on SH-SY5Y cells towards Aβ and H2O2-mediated cell death and oxidative injury 
by inhibiting ROS generation. Furthermore, compounds showed multifaceted effects in attenuating the 
progression of scopolamine-induced AD-like pathology via decreasing AChE activity, suppression of Aβ levels 
and ameliorating oxidative stress. The potential neuroprotective characteristic of these derivatives were well 
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supported by neurochemical basis and histopathological findings.

 

Conclusion 

Together, the current findings provide compelling preclinical evidences regarding the use of benzylpiperidine 
derivatives in the management of AD pathogenesis. 
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A03.l. Drug Development, Clinical Trials: Medicinal chemistry approaches, drug repurposing 
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ANTICHOLINESTERASE EFFECTS OF SOME TRIAZOLE DERIVATIVES 
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Aims 

Alzheimer’s disease (AD), a multifactorial neurodegenerative disease, is the main cause of dementia in the 
elderly. Due to the increased life expectancy, its prevalence will increase dramatically in the future, escalating up 
to 114 million cases by 2050. Substantial evidence has demonstrated that AD is associated with the deficiency in 
cholinergic neurotransmission and therefore considerable research on cholinesterase inhibitors in relation to AD 
has been accomplished.  
In an attempt to develop potent cholinesterase inhibitors, some triazole-based thiazolyl hydrazone derivatives 
were synthesized and investigated for their inhibitory effects on acetylcholinesterase (AChE) and 
butyrylcholinesterase (BuChE). 

Method 

The inhibitory effects of the synthesized compounds on AChE and BuChE were determined by a modification of 
Ellman’s spectrophotometric method.  

Results 

Among these compounds, the most effective AChE inhibitor was found as 2-[2-(4-(1H-1,2,4-triazol-1-
yl)benzylidene)hydrazinyl]-4-phenylthiazole (IC50=74±2.83 µg/mL) when compared with galantamine (IC50= 
0.58±0.06 µg/mL), whereas the most potent BuChE inhibitor was found as 2-[2-(4-(1H-1,2,4-Triazol-1-
yl)benzylidene)hydrazinyl]-4-(4-chlorophenyl)thiazole (IC50= 50.48±2.72 µg/mL) when compared with galantamine 
(IC50= 6.96±0.72 µg/mL).  

Conclusion 

The results pointed out the importance of the substituent on the phenyl group at the 4
th
 position of the thiazole 

ring for anticholinesterase activity.  
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ADPD7-1189 
THE EFFECTS OF NEW AZOLE DERIVATIVES ON MMP ENZYMES AND THEIR ROLES IN ALZHEIMER’S 
DISEASE 
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Aims 

Alzheimer’s disease (AD), which causes dementia, is the most common neurodegenerative disease. However, 
mechanisms underlying in AD are still relatively unknown to a large extent. 

Matrix metalloproteinases (MMPs) are zinc-dependent endoproteinases that are involved in degrading elements 
of the extracellular matrix. Some studies have reported that MMPs play an important role in the pathophysiology 
of AD. 

Method 

New azole derivatives were synthesized via the reaction of 4-(chloroacetyl)morpholine/N-(1,3-benzodioxol-5-

ylmethyl)-2-chloroacetamide with appropriate heteroaryl thiol. The effects of these compounds on MMPs were 
determined using the MMP Colorimetric Drug Discovery Kits. N-Isobutyl-N-(4-methoxyphenylsulfonyl)glycyl 
hydroxamic acid (NNGH) was used as a control inhibitor. 

Results 

2-((5-((2,4-Dichlorophenyl)amino)-1,3,4-thiadiazol-2-yl)thio)-1-morpholinoethan-1-one showed MMP-8 and MMP-
9 inhibitory activity (15±1.4, and 24.78±0.86%, respectively). 

Conclusion 

In order to improve the MMP inhibitory activity, further studies can be carried out by modification of the 
synthesized compounds. 
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THE COALITION AGAINST MAJOR DISEASES: EXPANDING ITS CLINICAL TRIAL DATABASE TO 
SUPPORT A DISEASE PROGRESSION MODEL FOR PRE-DEMENTIA 
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Aims 

Coalition Against Major Diseases (CAMD) is based on the value of sharing non-competitive patient-level data 
from legacy trials, and transforming those data into generalizable and applicable knowledge for Alzheimer’s 
disease (AD). The disease progression model in mild-to- moderate AD and simulation tools were endorsed as 
Drug development Tools (DDT). Quantifying disease progression in Mild Cognitive Impairment (MCI) is also 
critical in order to define informed entry criteria, enrichment strategies and stratification approaches. As such, the 
expansion of the CAMD database is proposed to support the development of a MCI progression model. 

Method 

A coalition of industry, regulators, academics and patient groups is developing an analysis plan for a model-based 
clinical trial enrichment platform for MCI. Leveraging the development of a mild-to-moderate AD DDT, a non-
linear mixed-effects model is being proposed, where Clinical Dementia Rating Scale Sum-of-Boxes (CDR-SB) is 
the primary endpoint, with (data permitting) baseline-severity, hippocampal volume, amyloid biomarkers, age, 
gender, and APOE4 as covariates. The Clinical Data Interchange Standards Consortium (CDISC) standards 
allowed the integration of the Alzheimer’s Disease Neuroimaging Initiative (ADNI) and Investigation Into Delay to 
Diagnosis of Alzheimer's Disease With Exelon

®
 (InDDEx). 

Results 

The proposed expansion of the database and the model development plan for the DDT for MCI will be submitted 
to FDA and EMA for regulatory input and potential endorsement. 

Conclusion 

Developing the quantitative drug development platforms for MCI through collaborative effort and regulatory review 
will enable optimized study design. The application of CDISC standards facilitates the integration of patient-level 
data. 
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A03.o. Drug Development, Clinical Trials: Non-pharmacological interventions 

 
ADPD7-1806 
DIET SUPPLEMENTED WITH ANTIOXIDANTS IMPROVES BEHAVIOUR AND IMMUNITY IN A TRANSGENIC 
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Aims 

Dietary supplementation with antioxidants has been shown useful for maintaining the homeostasis, improving the 
immune and the nervous system functions as well as the behaviour in mice. In this regard, diets such as the 
Mediterranean diet has been shown as a protective factor in Alzheimer development. The aim of the present work 
was to study the effect of an enriched diet with antioxidants in the behaviour and immune function of a transgenic 
mouse model of Alzheimer´s Disease (3xTgAD). 

Method 

Female 3xTgAD mice received a diet supplemented with N-acetylcysteine and tioproline (0.1%, 3xTg-Diet). 
Another group of 3xTgAD (3xTgAD-Control) and a group of non-transgenic (NTg) mice received a standard diet. 
The supplementation started at 2.5 month of age. At 2, 4 and 6 months of age, the peritoneal cells were collected 
and the natural killer activity and the lymphoproliferative response to LPS were studied. Also, at 6 months the 
episodic memory with the recognition object test, the anxiety-like behaviour with the elevated plus maze and the 
exploratory capacity with the T-maze were analysed. 

Results 

The results showed a decrease in anxiety and an improvement of exploration capacity and memory, as well as of 
the immune functions studied in 3xTgAD-Diet (both at 4 and 6 months of age) in comparison with 3xTgAD-Control 
mice. The values of parameters studied were in 3xTgAD-Diet similar to those obtained in NTg animals.  

Conclusion 

In conclusion, the early impairment of behaviour and immunity observed in 3xTgAD mice with respect to NTg 
animals can be avoided with diet supplemented with antioxidants.  

Support:FIS-FEDER-(PI15/01787)-ISCIII-FEDER,UCM-(910379ENEROINN) 
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Aims 

To investigate the factors associated with quality of life of people with early and late onset Alzheimer’s disease 
according to caregivers’ perspective. 

Method 

We included 110 primary caregivers (53 caregivers EOAD) and AD outpatients.  The people with Alzheimer's 
disease (PwAD) were diagnosed with possible or probable AD according to DSM-IV-TR criteria. The primary 
caregiver was defined as the main person responsible for the PwAD care, and we included only informal 
caregivers (i.e., family members, friends, neighbors or volunteers). The PwAD completed assessments about 
QoL and cognition. The caregivers provided information about the PwAD (including demographics, the ability to 
perform activities of daily living (ADL), and dementia severity) and had QoL, depression, and burden of care 
assessed.  

Results 

EOAD group: the majority were women (N=28), wives/husbands (N=21) and daughters/sons (N=18) with a mean 
age of 54 years old (SD=14.33). LOAD group: the majority were women (N=42), mostly wives/husbands (N=31) 

with a mean age of 61 years old (SD=13.05) .  We found a significant difference between EOAD and LOAD in 
functionality (p = 0.029) and depressive symptoms (p < 0.001). The caregivers had a moderate burden with a 
mean ZBI score of 27 (EOAD: SD=15.03; LOAD: SD= 13.71). 

Caregiver’s burden (p<0.01) and EOAD depressive symptoms (p<0.05) were related to the caregivers’ 
perspective of EOAD QoL.  Caregiver’s burden (p<0.01) and schooling (p<0.05) were related to the caregivers’ 
perspective of LOAD QoL 

Conclusion 

The factors that drive the perceptions of caregivers about PwAD QoL may vary according to the age at onset.  
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Aims 

We developed the Ubiquitous Spaced Retrieval-based Memory Advancement and Rehabilitation Training 
(USMART) program by transforming the face-to-face spaced retrieval-based memory training into the self-
administered spaced retrieval-based memory training using an APP working on iPAD. In this study, we evaluated 
the efficacy of the USMART in elderly subjects with mild cognitive impairment (MCI). 

Method 

This study was a randomized, controlled, two-period cross-over study (4 weeks of treatment separated by one 
wash-out period of 2 weeks). Fifty participants with MCI diagnosed by the International Working Group on MCI 
criteria were allocated to the active therapy (USMART) group or the control group, and 41 completed the study. 
Primary outcome measures were the Word List Memory Test (WLMT), Word List Recall test (WLRT) and Word 
List Recognition test (WLRcT). Secondary outcome measures were Subjective Memory Complaint Questionnaire 
(SMCQ), Geriatric Depression Scale (GDS) and Mini-Mental State Examination (MMSE). All measures were 
administered at baseline, week 5 and week 11. 

Results 

The USMART was more effective in improving the WLRT score (effect size 0.495, p=0.025), whereas no 
improvement was observed in the SMCQ, GDS and MMSE. 

Conclusion 

The results suggested that the USMART may be effective in improving memory function of the people with MCI. 
(ClinicalTrials.gov identifier: NCT01688128) 
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ALTERNATIVE MEDICINE OF THE HERBAL FORMULA B401 IN BOTH CELL AND MOUSE MODELS OF 
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Aims 

We have reported that the herbal formula B401, a well-known Taiwan-US patent traditional Chinese medicine, 
has neuroprotective effects in R6/2 transgenic mice of Huntington’s disease because of their multi-function, multi-
target characteristics. Here, we aim to study neuroprotective effects of the herbal formula B401 in the Tet-On 
Aβ42-GFP SH-SY5Y cell model and the APP/PS1/Tau triple transgenic mouse model. 

Method 

Neuroprotective effects of the formula B401 were explored in the Tet-On Aβ42-GFP SH-SY5Y cell model and the 
APP/PS1/Tau triple (3×Tg-AD) transgenic mouse model. 

Results 

In vitro experiments, we showed that the herbal formula B401 treatment effectively reduces glutamate-induced 
excitotoxicity and acetylcholinesterase activity in Tet-On Aβ42-GFP SH-SY5Y cells. In vivo experiments, we 
found that oral B401 treatment effectively ameliorates neurocognitive dysfunctions of 3×Tg-AD mice via Morris 
water maze test, spontaneous alternation behavior Y-maze test, and novel object recognition task. By using 
magnetic resonance imaging, moorFLPI high-resolution laser Doppler imager and chemiluminescence methods, 
we reported that oral B401 treatment effectively alleviates brain atrophy, improves subcutaneous blood flow, and 
reduces blood ROS in 3×Tg-AD mice. As observed from results of immunohistochemistry staining and western 
blotting, we found that oral B401 treatment significantly enhances brain expressions of brain-derived neurotrophic 
factor, vascular endothelial growth factor, and superoxide dismutase 2, while reduces brain expressions of 
amyloid beta, phosphorylated Tau, neurofibrillary tangles, and 3-nitrotyrosine in 3×Tg-AD mice. 

Conclusion 

The herbal formula B401 may have the potential to be developed into an optimum alternative medicine for AD 
because of their multi-neuroprotective characteristics. 
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ON THE JOINT RELATIONSHIP BETWEEN AMYLOID AND TAU CSF BIOMARKER STRATIFICATION, 
INCREASED LONGITUDINAL ATROPHY AND COGNITIVE DECLINE 
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Aims 

Interaction between amyloid and tau pathology may accelerate Alzheimer’s disease (AD) progression.  Few 
studies jointly examine the relationship between amyloid+/- and tau+/- putative biomarker cutoffs and longitudinal 
changes in brain structure. We evaluate how one-year atrophy and cognitive patterns are impacted by three 
cerebrospinal fluid (CSF) cutpoint-defined disease states (shorthand=DS1-3): amyloid-/tau- (DS1), amyloid+/tau- 
(DS2) and amyloid+/tau+ (DS3).  We exclude the non-AD class (amyloid-/tau+) from this investigation. 

Method 

Elderly control to mildly impaired subjects enrolled in the Alzheimer's Disease Neuroimaging Initiative underwent 
cerebrospinal fluid biomarker measurements, APOE4 genetic testing and longitudinal psychometrics 
accompanied by structural T1-weighted MRI.  Subjects with baseline clinical dementia rating sum of boxes 
(CDRSB) >= 0.0 and < 4.5 were processed through an established tensor-based morphometry (TBM) framework 
(n=600).  The regression model controlled for baseline CDRSB, intracranial volume, education, age, APOE4 and 
gender while identifying DS1-3 interactions with voxel-wise longitudinal change. 

Results 

Using false discovery rate adjusted p-value<0.05, DS3 leads to increased one-year atrophy rate in both posterior 
ventricles and lateral and anterior temporal lobes.  An additional significant finding is that a lateralized relationship 
exists along an anterior-cingulate to middle-frontal-gyrus axis that exhibits an interaction between DS2 and DS3 
one year atrophy rate and one year change in CDRSB. 

Conclusion 

This study establishes a longitudinal paradigm that is suggestive, from in vivo structural neuroimaging data, of 
Braak tau staging but also provides intriguing evidence of additional complex interactions of AD-related 
biomarkers with cognition and volumetric changes in the brain.  Future work will include a broader range of 
cognitive impairment. 
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THE EFFECT OF SEX HORMONES AND ALZHEIMER’S DISEASE ON HYPOTHALAMIC INFLAMMATION: IN 
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Aims 

Accumulating evidence identifies hypothalamic-pituitary-gonadal axis (HPG-axis) imbalances in the etiology of 
Alzheimer’s disease (AD) [1]. In this context, both decreased estrogen levels through ovariectomization (OVX) 
and increases in hypothalamic inflammation have been shown to exacerbate age-related neurodegeneration [2].  

In this study, we employ in vivo 
1
H magnetic resonance spectroscopy (MRS) to investigate the effect of OVX, AD 

and their interaction on neurochemical alterations in old mice. 

Method 

Female wild-type (WT) and transgenic TG2576 mice were either OVX (11 WT, 8 TG2576) or sham-operated (7 
WT, 8 TG2576) at 3 months. MRS was performed at 18 months, on a 9.4T MRI scanner, in three distinct regions: 
hypothalamus, prefrontal cortex and hippocampus (Fig.1A). Absolute metabolic concentrations were estimated 

with LCModel. 

Results 

MRS revealed significant increases of Taurine and Creatine, markers for inflammation and energy metabolism 
respectively, between WT and TG2576 in all three brain regions, and between sham and OVX in hypothalamus 
and prefrontal cortex (Fig.1B).  

Ongoing analysis will link MRS outcomes to underlying changes in plasma levels of luteinizing hormone and 
estrogen, and brain GnRH, estrogen receptors, and inflammation markers.  
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Conclusion 

MRS confirmed that AD increases inflammation and alters energy metabolism in the brain globally, while 
revealing that OVX additionally increases inflammation in hypothalamus and prefrontal cortex.   

References 

[1] Janicki, Curr. Neurol. Neurosci. Rep., 2010.  

[2] Zhang et al., Nature, 2013.  
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Aims 

Parallel imaging is available on all recent scanners with multi-channel coils. It decreases overall scan time, and 
minimizes the risks of motion artifacts which can dramatically impair the accuracy of volumetric MRI 
measurements. We aimed to assess the impact of accelerated acquisition on brain atrophy measurements in the 
context of multi-site clinical trials. 

Method 

529 Normal Controls (NC), early/late MCI and AD subjects from ADNI2 database were selected, each with 
accelerated and non-accelerated data at Baseline, Month 12 and 24. Atrophy was measured using two 
independent methods: Boundary-Shift Integral (BSI) and Tensor-Based Morphometry (TBM) over the whole brain, 
lateral ventricles and hippocampus. A linear regression including acquisition type (accelerated/non-accelerated), 
timepoint, cohort and interaction terms was calculated over the whole dataset, to determine which terms 
significantly predicted each atrophy measure. Further, to simulate the context of a clinical trial including sites with 
and without acceleration capabilities, acquisition type was randomly mixed across subjects and a ROC analysis 
was performed aiming at NC/LMCI group separation at M24, according to the percentage of accelerated data 
varying from 0 to 100%. 

Results 

While timepoint, cohort and timepoint-by-cohort interactions were significant atrophy predictors for every structure 
using either method, acquisition type was not. When varying the percentage of accelerated data, the area under 
the ROC curve remained stable whatever the structure or method (e.g. hippocampal TBM AUC=0.700 
(SD=0.013)). 

Conclusion 

Using parallel imaging and combining accelerated and non-accelerated imaging across subjects did not 
significantly impact atrophy measurements, supporting the idea that usage in clinical trials should be highly 
encouraged. 
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IMPACT OF WHITE MATTER HYPERINTENSITIES ON PROGRESSION OF ALZHEIMER'S DISEASE 
S. Choi

1
, Y. Minn

2
, E. Lee

1
, S.J. Kim

1
, D.A. Oh

1
 

1
Inha University Hospital, Neurology, Incheon, Republic of Korea 

2
Kangnam Sacred Heart Hospital- Hallym University College of Medicine, Neurology, Seoul, Republic of Korea  

 
Aims 

There is a little information on the association of white matter hyperintensities (WMHs) with progression of 
Alzheimer’s disease (AD). The objective of this study is to evaluate an impact of WMHs on progression of AD.   

Method 

A total of 1,791 AD patients enrolled from 31 memory clinics using the standard assessment and diagnostic 
processes were followed for progression of dementia annually from September 2005 to January 2015. 
Demographic and vascular risk factors were evaluated, and extensive neuropsychological tests and Clinical 
Dementia Rating scale-Sum of Boxes (CDR-SB) were administered. Brain MRI including T2-weighted and FLAIR 
images was done in all the patients. The AD patients were categorized into three WMH subgroups: mild WMH 
(periventricular WMHs < 10mm and deep subcortical WMHs < 10mm), moderate (periventricular WMHs ≥ 10mm 
and deep subcortical WMHs < 25mm), and severe WMH (periventricular WMHs ≥ 10mm and deep subcortical 
WMHs ≥ 25mm) groups. 

Results 

In a multivariate mixed model adjusted for age, sex, education, hypertension, diabetes mellitus, hyperlipidemia, 
heart disease, and previous stroke, the AD patients with moderate WMHs had a significant increment of CDR-SB 
(Estimate = 0.30, 95% CI = 0.05 ~ 0.54, p = 0.02) compared with those with mild WMHs. The AD patients with 
severe WMHs also had a significant increment of CDR-SB (Estimate = 1.06, 95% CI = -0.18 ~ 0.55, p < 0.001) in 
comparison to those with mild WMHs.  

Conclusion 

Our findings suggested that moderate and severe WMHs at baseline was associated with a rapid progression of 
dementia in AD.  
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Aims 

The aim of our study was to assess and re-evaluate the usefulness of CSF and imaging biomarkers of 
Alzheimer’s disease (AD) in detecting the disease already in the subclinical phase. Among other things, in this 
study we analyzed the correlation between CSF biomarkers, inter alia Aβ42, Tau and P-tau, and volumetric 
atrophy in MRI. 

Method 

Our study consisted of 453 memory impaired subjects (218 men) with mean age of 67.1 years (range 32-90) that 
were selected in neurological examinations, including CSF markers, conducted between years 2004-2011 in 
Kuopio University Hospital.  

Results 

In our cohort 117 subjects were diagnosed with AD after baseline (30 subjects before the age of 65).  Seventy-six 
subjects had an abnormal CSF profile, and of these subjects 51 had AD (67.1 %). CSF Aβ42 and tau 
concentrations were abnormal in 59 AD subjects and Aβ42 and p-tau in 68 subjects. (χ² ≈ 105,159, p=0,001 and 
χ² ≈ 95,029, p=0,001, respectively).  
 
We found also a significant correlation between abnormal Aβ42 concentration and hippocampal atrophy (r=0.117, 
p=0.027). Hundred subjects had both abnormal Aβ42 concentration and hippocampal atrophy (58.5 %) (χ² ≈ 
7,233, p=0,027).  
 
However, the correlation between completely abnormal CSF profile and hippocampal atrophy was less significant 
than expected (r=0.079, p=0.542). Of patients with hippocampal atrophy 20.4 % had 3, 18.4 % 2, 30.6 % 1 and 
30.6 % 0 abnormal markers (χ² ≈ 5,012, p=0,542). 

Conclusion 

Our study confirms the earlier findings that hippocampal atrophy and a decrease in CSF Aβ42 concentration 
predict the risk for AD with significant diagnostic value.   
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Aims 

We investigated differences in ventricular and hippocampal volumes between CSF tap test (CSFTT) responders 
and non-responders in idiopathic normal-pressure hydrocephalus (INPH) patients and compared these 
parameters in INPH patients with that of age- and gender-matched healthy controls. We also evaluated 
relationships between ventricular and hippocampal volumes and clinical profiles in INPH patients. 

Method 

We enrolled 48 patients with INPH and 29 healthy controls. Ventricular and hippocampal volumes were measured 
on MRI, including 3-dimensional volumetric images. 

Results 

INPH patients, when compared to healthy controls, had significantly larger ventricular and smaller hippocampal 
volumes (p<0.01). No difference in ventricular and hippocampal volumes was found between CSFTT responders 
and non-responders in INPH patients. And hippocampal volumes showed significant negative correlations with 
Clinical Dementia Rating Scale scores (r=-0.443, p<0.01) and Unified Parkinson’s Disease Rating Scale motor 
scores (r=-0.499, p<0.01) in INPH patients. 

Conclusion 

Volumetric assessment of ventricular and hippocampal regions may have no predictive value in differentiating 
between CSFTT responders and non-responders in INPH patients. Our findings may help us understand the 
potential pathophysiology of unique symptoms associated with INPH. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 939 

 

  

  

A04.a. Imaging, Biomarkers, Diagnostics: Structural MRI, MR spectroscopy 

 
ADPD7-1849 
TRACTOGRAPHY OF FORNIX AND GYRUS SUBCALLOSUS IN PATIENTS WITH ALZHEIMER’S DISEASE 
B. Kuchtova

1
, K. Kieslich

1
, J. Mrzilkova

1
, Z. Wurst

1
, I. Ibrahim

2
, J. Tintera

2
, A. Bartos

3
, P. Zach

1
 

1
Charles University - 3rd Faculty of Medicine, Department of Anatomy, Prague, Czech Republic 

2
Institute for Clinical and Experimental Medicine, Radiodiagnostic and Interventional Radiology Department, 

Prague, Czech Republic 
3
National Institute of Mental Health, Dept. of Cognitive Disorders, Prague, Czech Republic  

 
Aims 

The aim of this study was to measure DTI parameters using DTI MRI-based tractography of fornix and gyrus 
subcallosus and paraterminalis in patients with Alzheimer's disease (AD) and healthy patients of similar age. 
Then to compare the results and determine statistical differences between both groups. 

Method 

32 Patients with AD and 32 healthy patients were divided based on psychological and clinical examination. DTI 
scans were acquired on 3T MRI. DSI Studio was used for QSDR image reconstruction. The areas of fornix and 
gyrus subcallosus and paraterminalis were drawn manually according to anatomical position. Based on 
recontructed neural tracts we obtained these parameters: number of tracts, tract lenght, tract volume, quantitative 
anisotropy (qa) and generalised fractional anisotropy (gfa). Statistical analysis was performed using STATISTICA 
13 (t-test). 

Results 

There was a statistically significant decrease in number of tracts and tract length and a statistically significant 
increase in qa in the area of left fornix in AD patients. Statistically significant decreases in number of tracts, tract 
length and gfa were observed in the area of right fornix in AD patients.There was an increase in number of tracts, 
tract volume, qa and gfa in the left and right area of gyrus subcallosus and paraterminalis in AD patients.  

Conclusion 

Degeneration of fornix on DTI analysis explains loss of episodic memory in AD patients. There was a significant 
increase in parameters in areas associated with working memory, i. e. gyrus subcallosus and paraterminalis. A 
higher gfa and qa value indicate better integrity of the neural fiber bundles. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 940 

 

  

  

A04.a. Imaging, Biomarkers, Diagnostics: Structural MRI, MR spectroscopy 

 
ADPD7-1679 
ASSESSING GRAY MATTER VOLUME CHANGES NETWORKS AND THEIR RELATION TO COGNITION IN 
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Aims 

Source based morphometry (SBM) is a multivariate data-driven method that utilises independent component 
analysis to assess specific patterns of gray matter volume (GMV) changes in different patient groups. We used 
SBM analysis of structural MRI data to identify patterns of GMV losses in patients with mild cognitive impairment 
due to Alzheimer’s disease (MCI) in comparison to age-matched healthy controls (HC). We also aimed at 
evaluating associations between resulting SBM components and cognitive outcomes in the MCI group.  

Method 

79 subjects (31 MCI, 48 HC) were studied. Composite cognitive domains’ z-scores were calculated for each 
subject. Structural images were obtained using the 3T MRI machine. Data were analysed using SPM 12 and 
GIFT toolboxes. For comparing groups, total intracranial volume, age, gender and education were used as 
covariates of no interest. 

Results 

We isolated six components, of which three showed a significant decrease in GMV in MCI patients compared to 
HC. The brain regions with GMV losses included bilateral hippocampi, temporal lobes and insular cortices, 
bilateral thalami, posterior cingulate and cerebellum, and bilateral fronto-temporo-parietal cortices. We found 
significant correlations between the temporal component and both memory and executive functions, and between 
the cerebellar component and both attention and executive functions.  

Conclusion 

The SBM analytical method can be used to characterize a network-based GMV reductions in MCI patients 
specifically related to deficits in attention, executive functions and memory. Future research should assess SBM 
sole application or its combination with other MRI techniques to identify specific MCI subtypes and/or to serve as 
an early diagnostic marker.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 941 

 

  

  

A04.a. Imaging, Biomarkers, Diagnostics: Structural MRI, MR spectroscopy 

 
ADPD7-0377 
ULTRA HIGH-FIELD (11.7T) CRYOCOIL NON-CONTRAST-ENHANCED BRAIN ANGIOGRAPHY MRI OF 
APPPS1 AND C57BL/6J MICE, AND A NOVEL METHOD FOR MAPPING ARTERIAL DIAMETER, SIGNAL 
INTENSITY AND DISTRIBUTION 
R. Saggu

1
, G.C. Petzold

1
 

1
German Center for Neurodegenerative Diseases DZNE, DZNE, Bonn, Germany  

 
Aims 

To develop and optimise a short-scan-time in vivo non-contrast-enhanced mouse brain angiography MRI 

sequence using a cryogenic coil at ultra high-field 11.7T. To examine the evolution of cerebral arterial vasculature 
in WT mice aged 10 week-old to 14 month-old and compare with age-matched 14 month-old APPPS1 mice. To 
develop a novel objective analysis method for quantifying vessel size, signal and distribution in contrast with 
current subjective methods in the field. 

Method 

A high-resolution (56 μm
3
) FlashTof2D MRI sequence was developed for use with a transmit/receive 

1
H surface 

cryocoil on an 11.7T horizontal small-bore magnet (Biospec 117/16, Bruker, Germany). 10 week-old, 6- and 14-
month-old WT male C57BL/6J and 14 month-old APPPS1 mice were imaged (n=10 each group). A novel method 
of mapping arterial diameter and signal intensity was developed using a combination of registration, segmentation 
and distance transformation. Data sets were aligned and averaged over the whole population generating 
spatially-resolved 3D Average Maps and Difference Maps. 

Results 

APPPS1 versus WT mice Average Maps showed blood vessel diameter and signal intensity were reduced 
centrally but increased laterally within the brain. Significance Maps demonstrated that the two distributions were 
well separated, confirming the observations. 
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Conclusion 

The high-resolution non-contrast-enhanced MRI sequence enabled imaging of the cerebral vasculature such that 
a novel method of blood vessel quantification could be developed. Together, these methods have demonstrated 
differences in brain arterial diameter, signal intensity and distribution in WT ageing and age-matched WT versus 
APPPS1 mice, opening the way for the study and quantification of other mouse brain disease models.  
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Aims 

To better characterize progression of neurodegenerative diseases involving the hippocampus (e.g. Alzheimer's 
disease), significant research focus has been devoted to the accurate delineation of the hippocampus and its 
subfields.  Due to the insights gained from "big data" efforts, such as ADNI, automation of these techniques is an 
absolute necessity. 

Method 

We detail a significant modification of the ASHS (Automatic Segmentation of Hippocampal Subfields) framework 
[1] made available as open source through the well-known Advanced Normalization Tools (ANTs) and its R-
based extension, ANTsR. Innovations include a new joint label fusion implementation with the use of non-
negative least squares for weighting of individual atlases and subsequent refinement employs a four-
class random forest approach based on true/false x positive/negative classifications.  A leave-one-out evaluation 
was performed on two data sets (one public and one private) consisting of separate subparcellation schemes 
(denoted as "Penn" and "UCI"). 

Results 

Warping of individual atlases to the target image resulted in an average Dice value over all labels:  Penn: left = 
0.587, right = 0.570 and UCI: left = 0.667, right = 0.680.  NNLS JLF:  Penn:  left = 0.751, right = 0.744 and 
UCI:  left = 0.776, right = 0.779.  RF Refinement:  Penn:  left = 0.762, right = 0.754 and UCI:  left = 0.793, right = 
0.785. 

Conclusion 

We provide an open-source pipeline for segmentation of hippocampal subfields using consensus labeling and 
refinement, which outperforms existing software.  Results were applied to T1/T2 data but the framework is 
sufficiently general to accommodate other imaging protocols (e.g. T1-only). 
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Aims 

Entorhinal cortical thinning is among the first neurodegenerative features associated with Alzheimer’s disease 
(AD). Accumulating data from brain tissue samples in patients with AD as well as animal models of age-related 
cognitive decline have strongly suggested that the lateral entorhinal cortex (lEC) may be a site of early 
vulnerability to neurodegenerative in contrast to medial entorhinal cortex (mEC). 

Method 

Using data from the Alzheimer’s Disease Neuroimaging Initiative, we investigated associations between cognitive 
outcome and cortical thickness in the lEC and mEC.  We performed a longitudinal regression analysis with 
stratified models for lEC and mEC both with the Mini Mental State Exam (MMSE) as the predicted variable. 

Results 

In the Mild Cognitive Impairment group, we found that greater EC baseline thickness was associated with higher 
MMSE scores and was also associated with greater preservation of MMSE scores over time.  This association 
was greater for the lEC than for the mEC.  We also regressed cortical thickness in the lEC and mEC over clinical 
diagnosis (normal, MCI, AD).  Statistically significant differences in lEC cortical thickness were found between 
diagnostic groups while none were found in mEC cortical thickness.  We controlled for potential confounding 
factors (age, APOE, brain volume) in the regression models and accounted for subject level variations with a 
random effects component. 

Conclusion 

Overall, the results suggest that the lEC is more vulnerable to the AD neurodegenerative process than mEC, 
which can significantly inform our understanding of disease pathophysiology as well as design of outcome 
measures for clinical trials. 
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Aims 

Quantification of brain morphology has proven invaluable in studying neurodegenerative conditions such as 
Alzheimer's disease.  We present a longitudinal extension of the well-known ANTs cortical thickness pipeline, 
which takes into account various sources of bias which have been discussed in the literature. Evaluation is 
performed using clinical data from Alzheimer’s Disease Neuroimaging Initiative (ADNI 1). 

Method 

For each subject, all time point T1-weighted images are used to generate an unbiased single-subject template 
(SST). Individual SST tissue probability maps are then generated from an ADNI-specific template and joint label 
fusion (JLF) of publicly available labeled data based on the OASIS data set.  The T1-weighted image at each time 
point is rigidly aligned to the SST and processed through original pipeline using the SST template and 
corresponding tissue probability images. Cortical labelings based on the Desikan-Killiany-Tourville (DKT) protocol 
were used to quantify ROI-based mean thickness values. 

Results 

Comparison between the cross-sectional and proposed longitudinal pipelines was based on minimizing within-
subject variability and maximizing between-subject variability in the measured regional cortical thickness values. 
To assess this variance criterion while accounting for changes that may occur through the passage of time, we 
used a hierarchical Bayesian model for parameter estimation.  These parameters were used to obtain a normed 
variance ratio for comparison of the two processing methods for each of the 62 DKT regions.  The longitudinal 
pipeline demonstrated superior variance-based performance in 38  out of the 62 DKT regions. 

Conclusion 

The proposed open-source cortical thickness pipeline demonstrates robustness and performance improvement 
for longitudinal studies such as ADNI. 
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Aims 

Using task-based functional MRI (fMRI) we aimed at identifying specific abnormalities in bottom-up and top-down 
control of visual processing in patients with mild cognitive impairment in Alzheimer's disease (AD_MCI) and 
Parkinson´s disease (PD, PD_MCI) as compared with healthy controls (HC).  

Method 

116 subjects (55 HC, 21 AD_MCI, 16 PD, 24 PD_MCI) performed a visual object matching task in a 3T MR 
scanner. The effect of stimulation was computed using a GLM as implemented in SPM12. One-way ANOVA and 
post-hoc t-tests were performed to assess differences between groups. An ROC analysis was employed to 
classify MCI groups based on fMRI results. 

Results 

PD_MCI showed decreased activation of the anterior cingulate cortex (ACC) as compared to HC, and of the 
superior parietal lobule (SPL) and ACC as compared to PD. The fMRI contrast in the SPL distinguished PD_MCI 
from PD with 87.5% sensitivity and 86.98% specificity, AUC=0.94 (0.86-1.00). 

AD_MCI and HC groups differed in activation of the middle frontal gyrus (MFG). The fMRI contrast in the MFG 
distinguished AD_MCI from HC with 78.18% sensitivity and 75% specificity, AUC=0.80 (0.70-0.90). 

  

Conclusion 

Results of fMRI analysis of our cognitive visual task revealed differences between MCI groups and HC in 
prefrontal areas engaged in top-down control of visual processing. Differences between PD-MCI and PD were 
additionally found in the SPL, a component of the dorsal visual and dorsal attentional pathway. Both groups of PD 
patients did not significantly differ in task accuracy and therefore aberrant activation may precede behavioural 
changes and may serve as an early marker of PD_MCI.  
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Aims 

Cerebrovascular dysfunction is increasingly recognized as an important contributor to neurodegeneration and 
cognitive decline in Alzheimer’s disease (AD). Compromise of the cerebrovasculature manifests as reduced 
cerebral blood flow (CBF) resulting in impaired delivery of oxygen and nutrients, likely contributing to neuronal 
dysfunction. Although cerebral hypoperfusion and hyporeactivity are widely observed in the patient population, 
but not all rodent models of AD recapitulate such vascular compromise. As such, we sought to determine whether 
cerebral hypoperfusion could be detected using blood oxygenation level dependent (BOLD) and arterial spin 
labeling (ASL) functional MRI in a mouse model of amyloidosis. 

Method 

Transgenic mice and their non-transgenic littermates, aged 7.5 months, with advanced amyloidosis, were used in 
this study. Mice were anaesthetized using isoflurane, intubated, and mechanically ventilated. Functional MRI data 
were acquired during breathing of, alternately, 5-minutes of medical air (30%, 70% nitrogen) and 1-minute of 
hypercapnic mixture (5% CO2, 30% oxygen, 65% nitrogen), repeated 3 times. 

Results 

In the hippocampus we detected attenuation of the BOLD and ASL responses to hypercapnia (BOLD: 2.8 ± 0.2% 
vs. 3.3 ± 0.2%; and ASL: 63 ± 14% vs. 77 ± 19%) in transgenic with respect to non-transgenic mice. There were 
no significant differences in cortical BOLD or ASL responses to hypercapnia. 

Conclusion 

These results indicate that the mice demonstrate hippocampal vascular hyporeactivity, successfully recapitulating 
this important disease phenotype. Therefore, these mice are appropriate for evaluation of therapeutics targeting 
the cerebrovasculature. 
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Aims 

Early diagnosis of Alzheimer’s disease (AD) is crucial to enable more efficient treatment strategies. Previously, 
we applied resting-state functional MRI (rsfMRI) to study early functional changes in two transgenic mouse 
models of amyloidosis

1
. Before Aβ deposition, brain functional connectivity (FC) was hypersynchronous, and 

could be rescued by an anti- Aβ- antibody therapy. These results suggested a role of pre-plaque Aβ, however, the 
exclusive involvement of Aβ cannot be assured since transgenic mice also overexpress APP. The artifactual 
effects of APP (fragments) can be circumvented using an APP knock-in model, which endogenously expresses 
APP at wild-type levels but shows elevated Aβ42/40. 

Method 

APP-NLF knock-in mice (APP-KM670/671N, APP-I716F, N=9) were compared to APP-NL knock-in controls (APP 
KM670/671N, N=10)

2
 at three and seven months of age i.e. before and after Aβ plaque deposition. APP-NL mice 

are considered a relevant control, as they show similar levels of APP (fragments). RsfMRI, the Morris Water Maze 
and touchscreen platforms were used to assess FC and learning/memory. 

Results 

APP-NLF mice showed hypersynchronous FC within the hippocampus and between the hippocampus and 
cingulate regions compared to APP-NL controls at three months, which coincided with learning impairments. At 
seven months FC was hyposynchronous in APP-NLF vs. APP-NL mice (Figure 1).  
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Conclusion 

Since APP-NLF and APP-NL knock-in mice do not overexpress APP and both groups show similar levels of APP, 
the functional deficits observed in the APP-NLF mice are more likely due to elevated Aβ42/40 than APP 
(fragments). 

1
Shah et al., 2016, Alzheimers Dement., 12(9):964-76 

2
Saito et al., 2014, Nat Neurosci., 17(5):661-3.  
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Aims 

The purpose of this study was to evaluate brain activation by visual memory task in patients with Alzheimer's 
disease in early stages and determine correlation between memory impairment and atrophy of memory specific 
brain regions. 

Method 

To investigate the organization of memory and localize cortical areas activated by visual memory task we used 
functional magnetic resonance imaging and voxel-based MRI morphometry was used to evaluate brain atrophy in 
patients with Alzheimer's disease. FMRI was performed on 1.5 T MR-scanner with BOLD (Blood Oxygenation 
Level Dependent) technique, based on distinctions of magnetic properties of hemoglobin. For test stimuli we used 
series of 12 not related images for "Baseline" and 12 images with 6 presented before for "Active". Stimuli were 
presented 3 times with reduction of repeated images to 4 and 2. 

Results 

Patients with Alzheimer's disease showed less activation in hippocampal formation (HF) region and 
parahippocampal gyrus then healthy persons of control group (p<0.05). The study also showed reduced 
activation in posterior cingulate cortex (p<0.001). Voxel-based morphometry showed significant atrophy of grey 
matter in Alzheimer’s disease patients, especially of both temporal lobes (fusiform and parahippocampal gyri); 
frontal lobes (posterior cingulate and superior frontal gyri). The study showed correlation between memory 
impairment and atrophy of memory specific brain regions of frontal and medial temporal lobes. 

Conclusion 

Thus, reduced activation in hippocampal formation and parahippocampal gyri, in posterior cingulate gyrus in 
patients with Alzheimer's disease correlates to significant atrophy of these regions, detected by voxel-based 
morphometry, and to deterioration of specific cognitive functions. 
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Aims 

Alzheimer’s disease is characterized by the accumulation and aggregation of amyloid beta (Aβ) in the brain. 
Current in vivo methods of imaging Aβ are lacking the sensitivity required to track disease progression. The goal 
was to create an antibody-based radioligand suitable for immunoPET targeting amyloid beta in the brain. 

Method 

We designed a small recombinant bispecific antibody construct targeting the Aβ N-terminus and the transferrin 
receptor (TfR) for active transport across the blood-brain barrier (BBB). Following expression in mammalian cells, 
we investigated functional binding to both Aβ and TfR with affinity ELISA. We radiolabeled the bispecific construct 
with iodine-124 or iodine-125 and i.v. injected it into APP-transgenic mice (tg-ArcSwe) and wildtype (wt) mice. 
Mice were perfused three days post-injection, brains and other organs were harvested to measure brain uptake 
and biodistribution. 

Results 

Our construct bound with high affinity to Aβ1-40 (KD: 0.20 nM) both pre- and post-radiolabeling and with moderate 
affinity to TfR (KD: 12.19 nM). Two hours post-injection, wt mice had a high concentration of antibody present in 
brain (mean %injected dose 1.41%), indicating successful BBB passage. Three days post-injection, 18 m.o. tg-
ArcSwe had a 40-fold higher brain retention compared with age-matched wildtypes. There was a small 
concentration of antibody present in kidney (%injected dose/gtissue 0.20%) and spleen (0.19%). 

Conclusion 

In summary, we have successfully created a small bispecific antibody capable of crossing the BBB to bind to its 
target in the brain and it has favorable characteristics for PET. Lastly, our construct design may be used for other 
brain targets also. 
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Aims 

Precuneus contributes to episodic memory function which is impaired in Alzheimer disease (AD). The relationship 
between precuneus neuropathology, including amyloid deposits and synaptic alterations, and cognitive 
impairment is unclear. We examined precuneus dendritic spine density in relation to antemortem [C-11]PiB PET 
amyloid burden and cognitive function in the same subjects. 

Method 

Fourteen subjects with clinical diagnosis of probable AD (n=7), dementia with Lewy bodies (n=2), frontotemporal 
dementia (n=1), dementia of unknown origin (n=2), and cognitively normal subjects (n=2) underwent [C-11]PiB 
PET and cognitive testing prior to death. Postmortem analyses of dual-labeled spinophilin/phalloidin 
immunofluorescent puncta density in precuneus lamina III were performed using unbiased stereological principles 
and quantitative confocal microscopy. Density of dendritic spines was correlated with precuneus [C-11]PiB PET 
retention and MMSE test performance antemortem, and with postmortem neuropathology burden assessed using 
6-CN-PiB (a fluorescent derivative of PiB), CERAD scores, and Braak staging. 

Results 

Lower densities of precuneus dendritic spines correlated with higher [C-11]PiB SUVR in the precuneus (r= -0.67, 
p=0.009) and lower MMSE scores (r= 0.69, p=0.007). Lower densities of precuneus dendritic spines also 
correlated with higher 6-CN-PiB-labeled amyloid load in the same region (r= -0.71, p=0.004) and more severe AD 
pathology by CERAD (r= -0.68, p=0.008) and Braak (r= -0.64, p=0.014) staging. 

Conclusion 

Greater amyloid burden is associated with fewer dendritic spines in the precuneus. This may reflect synaptic 
dysfunction and cognitive impairment during the progression of PiB PET-detectable amyloid pathology in AD. 
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Aims 

(a) to test the hypothesis that CSF Aβ42/40 ratio corresponds better than CSF Aβ42 concentration alone to the 
individual's amyloid PET status (positive versus negative); (b) to analyze the distribution of the CSF/PET 
discordant cases. 

Method 

CSF Aβ42 concentration and CSF Aβ42/40 ratio were compared to the results of amyloid PET, and the 
distribution of cases with discordant CSF-PET results was analyzed. CSF was obtained from a cohort of 
cognitively normal and abnormal participants who had undergone amyloid PET within 12 months (n=150 PET-
negative, n=50 PET-positive according to a previously published cut-off). The CSF biomarkers were assayed 
using two recently developed immunoassays (IBL International, Hamburg, Germany). Optimal cut-offs for the 
CSF biomarkers were calculated, and concordance was tested by (a) comparison of the areas under receiver 
operating characteristic (ROC) curves (AUC) and (b) McNemar’s test for paired proportions. 

Results 

(a) CSF Aβ42/40 corresponded better than Aβ42 with PET results, with a larger proportion of concordant cases 
(89.4% vs. 74.9%, respectively, p<0.0001) and a larger AUC (0.936 vs. 0.814, respectively, p<0.0001); (b) for 
both CSF biomarkers, the percentage of CSF-abnormal/PET-normal cases was larger than that of CSF-
normal/PET-abnormal cases. 

Conclusion 

The CSF Aβ42/40 ratio seems superior to Aβ42 alone as a marker of amyloid-positivity by PET, which might be 
attributed to the ratio compensating for general between-individual variations in CSF total Aβ. 
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Aims 

The aim of this study was to predict baseline amyloid positivity on PiB-PET in a population of elderly with an 
increased risk of developing dementia in the Finnish Geriatric Intervention Study to Prevent Cognitive Impairment 
and Disability (FINGER) study. 

Method 

The FINGER study is a randomized controlled trial that tested the efficacy of a multidomain intervention on 
cognitive decline in a population-based sample (age 60–77) with specific criteria for elevated dementia risk. A 
subpopulation of 48 persons had baseline cerebral amyloid load determined using [11C]PIB-PET. 20 (42%) 
subjects were visually judged as amyloid positive by two-party consensus agreement. Disease State Index, a 
supervised machine-learning algorithm, was used to predict amyloid positivity using factors that showed 
significant group level differences (90% CL) in a preliminary analysis. 

Results 

Model AUC was 0.82 (95% CI 0.80–0.83). The model included an executive functioning score (AUC as a solitary 
predictor 0.68), BMI (0.64), APOE genotype (0.62), 8 immunoassay items (AUC as a group 0.73), brain 
volumetric measurements (0.74), cortical thickness measures (0.70), and visual assessment of MTA (0.66). 
Differences in age or gender were not significant. 

Conclusion 

Our model performed well in predicting baseline amyloid status. Volumetric data and immunoassay data were the 
best predictors. The combination of only APOE genotype and MR imaging results performed almost on a par with 
the complete model (AUC 0.80). The results are useful in enriching prospective study populations for intervention 
trials: using an empirical classifier cut-off we could classify a population of 14 persons as amyloid+ with PPV 78%. 
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Aims 

We investigated the effects of Apolipoprotein E (APOE) ε4 on potential neurodegeneration by assessing regional 

canonical association (rCA) between beta-amyloid beta (Aβ) burden and glucose metabolism in elderly subjects 
with normal cognition (NC). 

Method 

APOEε4 allele is a genetic risk factor for Alzheimer’s disease (AD) but whether and how APOE contributes to 

functional and structural brain changes in normal elderly subjects has not been fully understood. A total of 66 
cognitively normal elderly subjects from Alzheimer’s Disease Neuroimaging Initiative (ADNI) 2 projects who 
completed APOE genotyping, T1-weighted MRI, 18F-Florbetapir PET and 18F-fluorodeoxyglucose PET and 
maintained NC at 2-year follow-up were investigated. A sparse canonical correlation analysis was used to obtain 
rCA values. rCA values were compared between APOEε4 carriers and non-carriers and a classifier model 
expecting APOEε4 status by the rCA values was compared to other classifier models using a cortical thickness, 
amyloid accumulation, or glucose hypometabolism. 

Results 

There existed a significant group difference in rCA values across almost all cortical regions, notably in AD 
signature areas. In APOEε4 carriers, higher rCA was noted in regions associated with default mode network and 
lower rCA was found in primary motor, sensory, and visual cortices relatively resilient to Aβ pathology. The 
classification accuracy using the rCA between amyloid burden and glucose hypometabolism was superior to the 
classification models using each of single-modalities. 

Conclusion 

The rCA between Aβ burden and glucose metabolism can potentially be a new biomarker reflecting a potential 
AD-related neurodegeneration driven by APOEε4 in cognitively normal elderly subjects. 
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QUANTIFICATION OF DECREASED AΒETA PROTOFIBRIL LEVELS USING PET IMAGING IN A MOUSE 
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Aims 

Alzheimer’s disease is characterized by amyloid-β (Aβ) aggregation and subsequent neurodegeneration. Soluble 
Aβ protofibrillar intermediates accumulate during disease progression and the amount of Aβ protofibrils in brain 
are believed to correlate with disease severity. The aim of the study was to investigate the viability of an antibody-
based Aβ protofibril selective positron emission tomography (PET) ligand for visualizing changes in protofibril 
levels after Aβ lowering treatment. 

Method 

An antibody-based Aβ protofibril selective ligand was previously generated, suitable for PET. Its uptake across 
the blood-brain-barrier was increased by recombinant fusion to a fragment of the transferrin receptor antibody 
8D3. A group of transgenic mice (tg-ArcSwe) was treated with secretase inhibitors to lower the levels of Aβ. 
Another group of untreated mice was kept as a control. After the treatment period all mice were injected with the 
PET ligand and scanned to observe differences between the two groups in PET measured activity, reflecting 
protofibril levels in the brain. PET data was compared to brain levels of TBS soluble Aβ protofibrils and formic 
acid soluble total Aβ, measured by ELISA. 

Results 

Treated mice showed significantly lower Aβ protofibril levels in ELISA analysis and a lower PET signal was 
observed after secretase inhibitor treatment. Ex vivo measured radioactivity significantly correlated to the in vivo 
measured PET signal in the brain. 

Conclusion 

We demonstrate that our novel radiolabeled antibody-based PET-ligand might be a useful tool to detect changes 
in Aβ protofibril levels in vivo related to Aβ related treatment. 
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Aims 

We used 72-month longitudinal data from the AIBL study to calculate the rates of global and regional Aβ-amyloid 
deposition. 

Method 

Two-hundred-and-three participants (149 controls; 34 MCI; 20 AD) were evaluated at enrolment and every 18 
months for a mean follow-up of 4.9 (range 2.5-10.6) years. A 1.4 PiB SUVR (25 Centiloids -CL-) was used to 
discriminate between high (Aβ+) from low (Aβ-) Aβ burdens. Rates of Aβ deposition were derived from the slope 
of the linear regression plots. Irrespective of their Aβ status, participants with a positive rate of Aβ deposition, 
deemed to be on the “AD-pathway,” were used for the analyses. 

Results 

At baseline significantly higher global Aβ burdens were observed in AD (2.3±0.4 SUVR/91±26 CL) and MCI 
(2.0±0.7 SUVR/77±27 CL) when compared to controls (1.4±0.4 SUVR/25±7 CL). At follow-up 164 (82%) 
participants showed positive rates of Aβ accumulation. Confirming our previous findings, Aβ deposition spans 
more than two decades, averaging 30 (CI 25-39) years to go from the levels observed in Aβ- controls (1.2±0.1 
SUVR/10±1 CL) to those observed in mild AD, with rates of 0.048 -CI 0.041-0.056- SUVR/yr (3.8 -CI 3.2-4.4- 
CL/yr), between the 1.4 SUVR threshold of abnormality to the 2.3 SUVR observed in AD. As AD progresses, the 
rate of Aβ deposition slows, approaching a plateau. 

Conclusion 

Our new assessment with a longer follow-up confirmed our previous findings that Aβ-amyloid deposition is a slow 
and protracted process, extending for more than two decades. 
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PROGRESSIVE AMYLOID LOAD IN THE BRAINS OF TRANSGENIC ALZHEIMER´S DISEASE MICE 
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Aims 

Alzheimer´s disease (AD) is characterized by formation of amyloid plaques and neurofibrillary tangles in the brain, 
which can be mimicked by transgenic mouse models. Here, we report on the characterization of the cerebral 
amyloid pathology in a transgenic mouse model of AD using positron emission tomography (PET) with 
Florbetaben, an amyloid PET-tracer also used in AD patients. 

Method 

Young, middle-aged and old homozygous APP/PS1 mice (ARTE10
1
) and old wildtype control mice were 

subjected to Florbetaben PET using a small animal PET/CT scanner. Florbetaben retention was quantified in 
cortical and hippocampal regions of interest with cerebellum as reference region after PET/CT co-registration 
using an MR atlas and the software PMOD. After PET, brains were excised and ex vivo autoradiography was 
performed. Plaque pathology was verified on brain sections with histological methods. 

Results 

Amyloid plaque load increased progressively with age in cortex and hippocampus of transgenic APP/PS1 mice, 
which could be detected with both in vivo Florbetaben PET and ex vivo autoradiography. Cortex/cerebellum and 
hippocampus/cerebellum ratios of Florbetaben retention progressed significantly and showed differences to 
wildtype controls already at 9 months of age by both in vivo and ex vivo analyses. 

Conclusion 

Progression of amyloid plaque pathology could be detected and quantified in vivo by Florbetaben PET in this 

transgenic AD mouse model. Therefore, this combination of mouse model and amyloid tracer seems to be useful 
for treatment monitoring of future preclinical studies with amyloid-lowering agents. 

1
 Willuweit et al. PLoSOne 4 (11), 2009 
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Aims 

Analyzing the change of functional brain connectivity in cognitive impairment during the course of Alzheimer 
disease (AD) is essential in terms of development of diagnose and therapeutic monitoring for AD. In this study, 
we developed the diagnostic method to assess metabolic brain connectivity for AD based on the new graph 
filtration of persistent homology. 

Method 

To analyze metabolic network, we acquired [
18

F] fluorodeoxyglucose positron emission tomography (FDG-PET) in 
the 4, 8, and 12 months old 5XFAD mice which overexpress human APP695 with the Swedish, Florida, and 
London mutations along with human PS1 harboring two FAD mutations. Then, the graph filtration method based 
on persistent homology was applied to investigate metabolic connectivity with a threshold-free approach and the 
difference between two networks was compared by single linkage distances (SLDs) in all pairwise nodes. 

Results 

When metabolic images in AD model were directly compared with those in age-matched control, no regional 
differences in the brain FDG uptake was observed. Metabolic connectivity significantly decreased between globus 
pallidus and entorhinal cortex/ perirhinal cortex/ amygdala, amygdala and entorhinal cortex/ perirhinal cortex in 
the AD mouse. In conclusion, AD mice showed reduced connectivity among memory-related brain regions such 
as amygdala, entorhinal cortex and perirhinal cortex. 

Conclusion 

These results suggest that this multiscale and threshold-free network analysis could be used to measure 
abnormal connectivity in the AD animal model as an imaging-based network biomarkers. 
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Aims 

Compare the novel TSPO radiotracer [
18

F]F-DPA with [
18

F]DPA-714 and [
11

C]PBR28 using in vivo PET in a 
mouse model of Alzheimer´s disease AD. 

Method 

APP/PS1-21 mouse model of AD (n=3) and age matched WT mice (n=3) were used in this study. The in vivo PET 

imaging was performed on a Inveon multimodality PET/CT tomograph using [
18

F]F-DPA, [
18

F]DPA-714 and 
[
11

C]PBR28. Each animal was imaged within 7 ± 1 d with the three radiotracers. The radiotracers were injected 
i.v. for a 60 min dynamic PET/CT scan. 

Results 

In WT mice peak uptakes (% ID/mL) at early time points were 3.6 (at 1.75 min p.i.), 2.2 (at 4.75 min p.i.) and 3.15 
(at 4 min p.i.) for [

18
F]F-DPA, [

18
F]DPA-714 and [

11
C]PBR28 respectively. Ratio of these uptakes over the one at 

60 minutes were 3.2, 1.5, and 2 for [
18

F]F-DPA, [
18

F]DPA-714, and [
11

C]PBR28 respectively. 

The highest AD/WT ratios in brain cortex were 1.95 for [
18

F]F-DPA; at 20 min p.i., whereas the higher ratios for 
[
18

F]DPA-714 and [
11

C]PBR28 were 1.53 and 1.80 both achieved at 60 min p.i.Conclusion 

The novel TSPO radiotracer [
18

F]F-DPA, shows faster brain uptake, faster clearance and higher brain uptake than 
[
18

F]DPA-714 and [
11

C]PBR28. Furthermore, higher AD/WT ratios at earlier time are achieved with [
18

F]F-DPA 
giving the opportunity of shorter scan times. 

Funding was received from the European Union’s 7th Framework Program for Research, grant numbers 316882 
(RADIOMI) and HEALTH-F2-2011-2788850 (INMiND), and from the Academy of Finland, grant number 266891. 
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CROSSED CEREBELLAR DIASCHISIS AS A MECHANISM OF DISRUPTION OF THE CORTICO-PONTO-
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Aims 

[11C] PIB and [18F] FDG PET pattern correlation in patients with Alzheimer’s Disease (AD).  

  

    

Method 

100 subjects undergo standard dementia screening, a cognitive test battery, screening laboratory tests, CSF 
sampling and brain MRI. Clinical diagnosis of dementia is established by consensus in a multidisciplinary meeting 
according to clinical criteria criteria of the National Institute on Aging Alzheimers Association (NIA-AA, 2011). 
[11C] PIB PET and [18F] FDG PET are performed on the same day. 

Results 
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Two patients with AD showed Crossed Cerebellar Diaschisis (CCD) on [18F] FDG PET.  Diaschisis is a functional 
impairment in an area remote from the site of the brain lesion, which is anatomically connected by fiber tracts The 
mechanism of CCD consists of an interruption of the cerebropontocerebellar pathway that causes deafferentation 
and transneural metabolic depression of the contralateral hemisphere. The phenomen is hardly demonstrated by 
conventional MRI scan.  Baillieux H et al. (2008) argue that the cerebellum plays a role in executive functioning, 
memory, learning, attention, visuo-spatial regulation, language and behavioral-affective modulation.  

Conclusion 

Crossed Cerebellar Diaschisis is found in two patients with Alzheimer’s Disease. The clinical importance will be 
investigated. 
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Aims 

Hypoperfusion of single-photon emission computed tomography (SPECT) in posterior cingulate cortex (PCC) is 
known as a risk factor of developing Alzheimer’s Disease (AD). We aimed to investigate the relationship between 
SPECT hypoperfusion in PCC and the current cognitive function of MCI patients. 

Method 

38 patients with MCI were included. We performed SPECT and defined patients with hypoperfusion in PCC as 
AD group and without as non-AD group. We statistically compared the demographic data, the scores of 
Hasegawa dementia rating scale-revised (HDS-R), Mini–Mental State Examination (MMSE), Neuropsychiatry 
Inventory (NPI), Neurobehavioral Cognitive Status Examination (COGNISTAT), and the number of cognitive 
domains with severe dysfunction between AD group and non-AD group. 

Results 

26 patients were included in AD group and 12 patients in non-AD group. There were no differences in 
demographic data or in the total scores of HDS-R (25.92 ± 2.40, 25.08 ± 3.58), MMSE (25.88 ± 3.20, 26.58 ± 
3.00), NPI (7.73 ± 11.81, 12.67 ± 18.56) and COGNISTAT (88.35 ± 9.70, 93.00 ± 5.03) between AD group and 
non-AD group. Among the 10 subtests of COGNISTAT, the score of orientation in AD group (8.46 ± 2.30) was 
significantly lower compared with non-AD group (9.58 ± 0.67), (p = 0.03). And the number of cognitive domains 
with severe dysfunction in AD group (1.46) was significantly higher than that of non-AD group (0.67), (p = 0.03). 

Conclusion 

There were differences in the cognitive dysfunction detected not by HDS-R or MMSE but COGNISTAT between 
AD group and non-AD group. 
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Aims 

Because it depends mostly on the cholinergic innervation, rapid-eye movement (REM) sleep is sensitive to 
changes occurring in amnestic mild cognitive impairment (aMCI). This study aimed to correlate brain imaging 
during REM sleep with quantitative electroencephalographic (EEG) and neuropsychological variables. 

Method 

Eight individuals with aMCI (mean age: 75.0±6.2 years) and 16 controls (mean age: 71.3±4.3 years) underwent 
99mTc-HMPAO SPECT imaging during REM sleep. Between-group differences on perfusion were assessed and 
values for regions of hypoperfusion in aMCI were extracted. Pearson correlations were performed for the whole 
sample between these regions of interest (ROIs) and the spectral analysis of both REM sleep and wakefulness 
EEG and neuropsychological data.  

Results 

 
A decreased perfusion in the anterior and middle cingulate and the olfactory cortices was found in aMCI 
individuals (see Figure 1). All ROIs but one correlated negatively with theta 1 power (6.0-8.0 Hz) in REM sleep, 
and one region correlated positively with beta power. Two regions correlated negatively with delta power during 
wakefulness. Significant positive correlations were found between perfusion in the ROIs and neuropsychological 
variables, mostly in the memory domain. 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 965 

 

 

 

Conclusion 

REM sleep hypoperfusion is associated with known markers of AD neurodegeneration, namely EEG slowing and 
cognitive decline. Thus, this marker can be valuable for identifying individuals at higher risk of developing 
Alzheimer’s disease who could benefit from early pharmacological treatments. 
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Aims 

To investigate variability in age-related cognitive differences in healthy middle-aged adults, and its association 
with key demographic-clinical variables and neurodegeneration biomarkers. 

Method 

Thirty-one 50±2 years old individuals were investigated as target group and deviation was studied in comparison 
to a reference group of thirty individuals 40±2 years old. Comprehensive neuropsychological and structural 
imaging protocols were collected. Brain regional volumes and cortical thickness were calculated with FreeSurfer 
and mean diffusivity with FSL. 

Results 

Across-individuals variability showed greater dispersion in lexical access, processing speed, executive functions, 
and memory. Variability in global cognition correlated with female gender, reduced cortical thickness in the right 
parietal-temporal-occipital association cortex, and increased mean diffusivity in the cingulum bundle and right 
inferior fronto-occipital fasciculus. A trend was also observed for the correlation between global cognition and 
hippocampal volume. Most of these associations were influenced by cognitive reserve. Across-domains and 
across-tasks variability was greater in several executive components and cognitive processing speed. 

Conclusion 

Variability in age-related cognitive differences during middle-age seems to be related to subtle deterioration of the 
frontal lobe and its connections starting before the age of 50. Age-related cognitive differences do not occur in the 
same magnitude and direction across individuals, cognitive domains and tasks. These findings may have 
important implications for early detection of subtle cognitive impairment and clinical interpretation of deviation 
from normality. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 967 

 

A04.g. Imaging, Biomarkers, Diagnostics: Multimodal imaging 

 
ADPD7-0462 
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Aims 

Post-operative delirium (POD) in elderly is frequently followed by dementia onset. The present study aimed to 
investigate the association between POD and in vivo markers of Alzheimer’s Disease (AD) pathology with a 
multimodal imaging approach. 

Method 

Patients were sixteen non-demented elderly who underwent surgery for hip-fracture. Delirium was assessed with 
the Confusion Assessment Method scale. All patients underwent: clinical assessment, 

18
F-flutemetamol-PET and 

MRI. Amyloid load was quantified using the automated method developed by Lundqvist et al. (2013), gray matter 
(GM) volumes using FreeSurfer and voxel-based morphometry (VBM-SPM12), white matter microstructure 
integrity using TBSS-FSL, and functional connectivity with independent component analysis (GIFT-SPM8). 

Results 

POD positive (POD+, N=5) and negative patients (POD-, N=11) were comparable for socio-demographic 
features. POD+ compared to POD- showed impaired general cognition, long-term memory and verbal fluency 
(p<0.05, Mann Whitney). All POD+ were amyloid negative based on SUVR values. POD+ compared to POD- 
showed GM volumes loss in the amygdala and in the temporal lobes (p=0.003 and p=0.014 respectively), in the 
middle temporal gyrus and in the anterior cingulate cortex (p<0.001 uncorrected at VBM). Increased axial and 
radial diffusivity was found in the genu of the corpus callosum and in the anterior corona radiata (p<0.05, 
corrected with TFCE). Finally, POD+ displayed higher connectivity in the default mode network (parietal nodes 
bilaterally, p<0.001 uncorrected). 

Conclusion 

Postoperative delirium is associated with markers of neurodegeneration, altered connectivity and cognitive 
deterioration, but not amyloidosis. The pathophysiology of delirium might be different at least in part from that of 
AD.
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Aims 

We describe a practical eye test for early detection of AD, utilizing Curcumin fluorescence imaging to highlight 
amyloid aggregates in the retina. This report presents results from a trial of 192 participants, comparing retinal 
and brain PET imaging from AD, MCI and HC participants in the AIBL research cohort at the McCusker 
Alzheimer's Research Foundation, Perth, Australia.  

Method 

The trial involves two visits by volunteers for retinal imaging. Between appointments, volunteers take a proprietary 
Curcumin supplement. Curcumin binds to Amyloid-beta with high affinity and has fluorescence properties that 
enable Amyloid-beta plaques to be imaged in the retina.  

Quantitative analysis of amyloid plaques is performed from retinal images to create a retinal amyloid index (RAI). 
Retinal vascular and structural (OCT) measures are also calculated.  

Results 

RAI was significantly larger for the AD group (n=22) compared to the HC group (n=137)  (p=0.0054), and RAI 
correlated with brain Amyloid-beta burden from PET imaging (R=0.28, p=0.000065). Limiting data to participants 
for which both RAI and PET correctly predicted clinical diagnosis (AD n=16, HC n=30), the RAI-PET correlation 
was more significant (R=0.8466, p=3.46e-14). Longitudinal follow-up imaging demonstrated an increase in retinal 
plaques over 3 months.  

The results support the hypothesis of hallmark AD pathology in the retina and provide the basis of an ocular 
screening test for AD.  

Conclusion 

The retinal amyloid test is a potential initial screen that could be delivered as part of regular eye checks. 
Micrometer-level imaging resolution could also allow accurate monitoring of individual retinal plaques within AD 
therapeutic trials.  
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Aims 

Aβ aggregation has been suggested as a possibly critical, early inducer driving the AD disease progression 
although the factors that promote neurotoxic Aβ aggregation remain elusive. Chemical imaging using mass 
spectrometry (IMS) is a powerful technique for elucidating the spatial distribution of lipids, peptides and proteins in 
complex biological tissues.  

 

Method 

In the present study, a multimodal chemical imaging paradigm based on MALDI imaging MS and subsequent 
hyperspectral fluorescent amyloid staining was developed for probing the structural and chemical architecture of 
heterogenic plaque pathology in (tgAPPSwe) mouse brain. 

Results 

Multivariate image analysis revealed pathologically relevant, anatomical features based on their chemical identity 
(Fig1). Moreover structural amyloid staining revealed distinct changes in sphingolipid metabolism associated with 
cortical and hippocampal mature and diffuse Aβ deposits. Laser-microdissection and Aβ profiling identified 
various N and C-terminal Aβ species (Aβ1-43, Aβ4-42) to be more prominent in diffuse  
 
plaques. 
 

 

Fig1: MALDI imaging of tgSwe mouse brain revealed increased gangliosides (I; GM3 C:18) and ceramides (II; 
Cer24:1) in cortical and hippocampal plaque regions. In contrast sulfatides (ST (24:1) red) were found 
significantly decreased in the deposits as indicated in the overlay with the corresponding  Cer (C24:1, green) (III, 
magnif. IV). Complemental immunohistochemistry towards Aβ (V). Scale bars IV-V: 200um.  
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Conclusion 

Plaque-structure associated changes in sphingolipids implicate a functional role of sphingolipid metabolism in Aβ 
plaque pathology. Characteristic Aβ profiles associated with mature and diffuse plaques indicate a potential 
seeding mechanism that promote further plaque maturation. 
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Aims 

To examine the basal forebrain projections to hippocampus, and to evaluate the relationship between track 
integrity and performance in a spatial navigation task in cognitively normal elderly(NC) subjects with subjective 
cognitive decline(SCD) or mild cognitive impairment(MCI). 

Method 

A total of 65 subjects divided into three groups – NC(n=23), SCD(n=23) and MCI (n=19) - underwent diffusion 
MRI scanning and spatial navigation assessment using the human analogue of Morris water maze. Fornical 
projections from basal forebrain (BF) to hippocampus were reconstructed using probabilistic tractography and 
diffusion tensor-based tract integrity measures were derived (mean diffusivity(MD), fractional anisotropy(FA), 
radial diffusivity(RD), axial diffusivity(AD)). Multiple linear regression models were used to assess associations 
between tensor-based tract integrity measures and spatial navigation performance while controlling for sex, age 
and education. 

Results 

The MCI group had lower hippocampal (p<0.001) and basal forebrain (p=0.027) volume, decreased track integrity 
(MD[p=0.001];FA[p=0.01];AD[p=0.01];RD[p<0.001]]) and worse performance in allocentric(p<0.001) and 
mixed(p=0.001) navigation task when compared to NC and SCD. The SCD group did not differ from NC in any 
measures. Mean diffusivity and radial diffusivity correlated with performance in allocentric (MD[r

2
=0.21,p=0.02]; 

RD[r
2
=0.22,p=0.01]) and mixed (MD[r

2
=0.145,p=0.008];RD[r

2
=0.13,p=0.01]) navigation. 

Conclusion 

Well-preserved afferentation from basal forebrain to hippocampus is important for the ability to navigate in space. 
The MCI group differed from NC and SCD, which corresponds to a higher risk of conversion from MCI to 
dementia. Results of the SCD group correspond to a lower risk of conversion to dementia when compared to MCI 
group, our results even suggest that values are comparable to the NC group. 
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Aims 

Early identification of individuals who will develop neurodegenerative disease is critical for early intervention. It is 
becoming increasingly clear that combining early biomarkers of disease will yield higher sensitivity and specificity 
and that no single biomarker will be sufficient.  Olfactory function is profoundly and early impaired in Alzheimer’s 
disease and Parkinson’s disease and is a potential contributing biomarker; however, the underlying mechanisms 
and factors that contribute to sensitivity and specificity are little understood.  Our aim is to better understand 
olfactory function in order to sharpen its sensitivity and specificity as a biomarker. 

Method 

No studies have utilized diffusion tensor imaging (DTI) tractography using a probabilistic DTI atlas that enables 
examination of relationships between the integrity of specific white matter tracts and individuals’ performances on 
olfactory tasks. Here, we investigated the relationship between the integrity of white matter fiber tracts and 
performance on two different measures, odor detection threshold and odor identification, in healthy adults.  

Results 

The study demonstrates for the first time that fractional anisotropy values (FA) of the left UF were associated with 
odor detection performance but not with odor identification, while FA values of the bilateral IFOF and SLF were 
associated with odor identification and not with odor detection.  

Conclusion 

These novel results demonstrate the feasibility of using automated tractography to examine white matter tracts 
that may be important for olfactory processing. Addition of DTI measures may be a promising tool to achieve a 
clearer understanding of effects of neurodegeneration on olfactory processing and its potential to serve as a 
biomarker. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 973 

 

  

  

A04.g. Imaging, Biomarkers, Diagnostics: Multimodal imaging 

 
ADPD7-0475 
CORRELATION OF ATYPICAL ALZHEIMER’S DISEASE HYPOMETABOLISM PATTERNS WITH 
FUNCTIONAL NETWORKS. 
Y. Wang

1
, L. Cai

1
, Z. Shi

2
, Y. Li

1
, Y. Ji

2
, S. Gao

1
 

1
General Hospital of Tianjin Medical University, Department of PET-CT Diagnostic, Tianjin, China 

2
Tianjin Huanhu Hospital, Tianjin Key Laboratory of Cerebrovascular and Neurodegenerative Diseases, Tianjin, 

China  
 
Aims 

To investigate the correlation of atypical Alzheimer’s disease(AD) hypometabolism patterns with functional 
networks. We hypothesized that these patterns would be involved similarly with default mode network(DMN), but 
would differ across variants, reflecting the degeneration of specific networks.  

Method 

Thirty-eight typical AD, eleven frontal variants, eight logopenic variants, six posterior variants and twenty controls 
were enrolled. Patients all met the International Working Group-2 criteria. High resolution T1WI MRI, 90 minutes 
of dynamic PIB and 10 minutes of static FDG data were obtained. Automated ROI analysis(t=35-90min) was for 
PIB quantitative analysis. Voxel-wise statistical analysis was for FDG analysis. Two-sample t tests and T 
contrasts were performed between each AD group and controls. FWE at P < 0.05 was considered significant. We 
assessed the goodness of fit of t-maps with functional network templates published by the Stanford Functional 
Imaging in Neuropsychiatric Disorders Lab.  

Results 

PIB was positive in each AD group (cutoff value >1.6), and negative in controls. The hypometabolism patterns 
involved similarly in each AD groups in DMN. But for typical and posterior variant of AD, these patterns were 
greater overlapped with ventral DMN than dorsal DMN. For frontal and logopenic variants were on the contrary. 
Besides there was greatly overlapped with the left executive-control network for frontal variants, the left language 
network for logopenic variants, and the higher visual network for posterior variants. 

Conclusion 

The homogeneity with typical and atypical AD was the degeneration of DMN. And AD syndromes were 
associated with specific functional networks for the variants.  
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Aims 

The recently discovered hormone, irisin, is proposed to improve brain health (due to induction of brain-derived 
neurotrophic factor). The aim of the current study was to evaluate the cross-sectional relationship between serum 
irisin levels and cognitive function in a cohort of cognitively healthy older adults. 

Method 

This study includes data from 201 cognitively healthy older adults from the Australian Imaging, Biomarkers and 
Lifestyle (AIBL) Study of Ageing. Serum irisin levels were quantified using the third generation of a commercially 
available ELISA kit (Phoenix Pharmaceuticals, Burlingame, USA). Cognitive function was assessed using a 
comprehensive neuropsychological battery, with individual test scores used to compute composite scores for 
attention, executive function, episodic memory, and to generate a Preclinical Alzheimer’s Cognitive Score. 
Analyses of covariance, adjusting for age, gender and apolipoprotein E (APOE) ε4 allele carriage, were used to 

evaluate the relationship between irisin and the cognitive composite scores. Analyses were then rerun following 
stratification of the cohort by APOE ɛ4 carrier status. 

Results 

Irisin was not a significant predictor of any of the composite scores; however, the association between irisin and 
attention was trend level (F = 3.76, p = 0.054). Following stratification of the cohort by APOE ɛ4 carrier status, 
higher levels of irisin were associated with better performance on attention tasks among the ɛ4 non-carriers (F = 
5.73, p = 0.018). 

Conclusion 

Our cross-sectional results suggest an APOE genotype-contingent relationship between irisin and cognition. This 
association warrants further investigation in larger cohorts, and utilising longitudinal study design. 
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Aims 

The composition of cerebrospinal fluid (CSF) can reflect pathology-specific molecular processes in vivo, which 
may serve as valuable early biomarkers of Alzheimers's disease (AD). The aim of the PRODIA project is to 
develop disease-specific body fluid biomarkers for AD using integrative analysis of proteomics findings. 

Method 

We have mapped changes in the proteome of (i) post-mortem hippocampus (CA1 and subiculum, n=40) of 
patients at different stages of AD including early Braak stages for Abeta  and (ii) ante-mortem CSF of AD patients 
including mild cognitive impairment due to AD (n=80). 

Results 

By integrating CSF and tissue proteomics data, we identified 11 proteins that are differentially regulated between 
AD and controls in both tissue and CSF datasets. Commercial ELISAs are available, and we are currently 
technically validating their use for CSF.  If validation fails, we will proceed to the development of in-house assays. 
Ultimately, we will perform a clinical validation of the candidate biomarkers in CSF of a large and well-
characterized cohort of AD patients and controls. In parallel, we will establish the relation of the candidate 
biomarkers with the evolution of AD pathology by performing immunohistochemical analysis of post-mortem AD 
patient’s brain sections. We will employ this same strategy for the development of biomarkers for other dementia 
types including frontotemporal dementia and Lewy body disease.  

Conclusion 

In conclusion, PRODIA will draw a biological map of the main dementia types and allow progress toward early 
diagnosis of these diseases, setting the stage for the development of specific treatments to prevent or cure 
dementias. 
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Aims 

With approved treatments to slow down the progression of Alzheimer’s disease (AD) on the horizon, diagnostic 
assays for determination of the ratio Beta-Amyloid 1-42/Beta-Amyloid 1-40 in CSF are becoming increasingly 
important for patient stratification or as a surrogate marker for amyloid PET imaging. The field struggled with high 
inter-lab variability  for these analytes. This makes the comparison of values and determination of global cut 
points impossible between centers. Newer and closed test systems could possibly improve technical issues 
leading to the observed variances. 

Method 

Magnetic bead based chemiluminescence immunoassays for Beta-Amyloid 1-42 and Beta-Amyloid 1-40 have 
been developed and qualified following CLSI guidelines on the closed benchtop random access IDS-iSYS 
system.  

Results 

The newly developed Beta Amyloid 1-42 and Beta-Amyloid 1-40 assays with a time to first result protocol of 20 
min is linear throughout the measuring range and show intra-run CVs of 0.6-1.6 %. Correlation between the 
manual EUROIMMUN Beta-Amyloid (1-42) or (1-40) ELISA and the new EUROIMMUN Beta-Amyloid (1-42) or 
(1-40) CLIA is excellent (99%). 

Conclusion 

The newly developed EUROIMMUN chemiluminescence immunoassays for Beta-Amyloid 1-42 and Beta-Amyloid 
1-40 are run on a closed random access system (IDS-iSYS) and show excellent analytical validation 
data.  Significantly reduced hands-on time will further contribute to low variances between labs and a better 
robustness when including the Ratio of Beta-Amyloid (1-42)/(1-40). Even these assays are an excellent and 
accurate diagnostic tool, the field needs to improve and implement global guidelines for pre-analytical sample 
handling in order to overcome variance that is linked to the sample itself.  
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Aims 

Although it is known that the Alzheimer disease (AD) is accompanied by systemic disturbance, the function 
capacity of peripheral immune cells has hardly been investigated in this pathology. Since some immune function 
parameters have been established as good markers of health and longevity, the aim of this work was to study 
some of these functions in peripheral blood leukocytes from prodromal AD patients in relation to healthy subjects, 
also evaluating the gender differences. 

Method 

A total of 64 volunteers (60-94 years) were studied, divided into two groups:  subjects with prodromal AD (13 
women; 11 men) and healthy controls (19 women; 13 men). All subjects were tested by a standardized 
neuropsychological battery. Their cognitive performance was assessed using the Mini-Mental-State-Examination 
(MMSE) test (prodromal AD stage was established at 18-23 MMSE score). Blood samples were extracted and the 
following parameters were analyzed in isolated neutrophils and lymphocytes: adherence to tissues, chemotaxis, 
phagocytosis, lymphoproliferation in basal and stimulated conditions (response to the mitogens LPS or PHA) and 
natural killer (NK) cytotoxic activity. 

Results 

Prodromal AD subjects showed in their leukocytes lower values in the chemotaxis of lymphocytes, 
lymphoproliferation in response to mitogens and NK activity, as well as higher in adherence of neutrophils and 
lymphocytes (P<0.01) with respect to those in controls. Furthermore, these differences were more marked in 
women than in men. 

Conclusion 

These findings show changes in several peripheral immune cells functions in prodromal AD patients.  Thus, these 
parameters could be used as early peripheral markers of this disease. Support: FIS-(PI15/01787)-FEDER; 
RETICEF-(RD12/0043/0018)-ISCIII-FEDER. 
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Aims 

Low levels of cell-free mitochondrial DNA (mtDNA) in the cerebrospinal fluid (CSF) of Alzheimer’s disease (AD) 
patients have been identified and proposed as a novel biomarker for the disease. The lack of validation studies of 
previous results prompted us to replicate this finding in a comprehensive series of patients and controls. 

Method 

We applied droplet digital polymerase chain reaction in CSF specimens from 122 patients representing the AD 
spectrum and 140 neurologically healthy controls. The following pre-analytical and analytical parameters were 
evaluated: the effect of freeze-thaw cycles on mtDNA, the linearity of mtDNA load across serial dilutions and the 
mtDNA levels in the diagnostic groups. 

Results 

We found a wide range of mtDNA copies, which resulted in a high degree of overlap between groups. Although 
the AD group presented significantly higher mtDNA counts, the receiver-operating characteristic analysis 
disclosed an area under the curve of 0.715 to distinguish AD patients from controls. MtDNA was highly stable with 
low analytical variability.  

Conclusion 

MtDNA levels in CSF show a high inter-individual variability, with great overlap within phenotypes and presents 
low sensitivity for AD. 
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ANALYTICAL PERFORMANCE CHARACTERISTICS OF A NOVEL IMMUNOASSAY FOR QUANTIFICATION 
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Aims 

Despite the fact that the core CSF biomarkers (tau, amyloid) reflect on-going pathology in the brains of subjects 
with Alzheimer’s Disease (AD), new biomarkers are needed to monitor other hallmarks, such as synaptic 
degeneration. This study documents the analytical performance characteristics of a novel ELISA, targeting P75 
truncated Neurogranin, which has been shown to be the most abundant Neurogranin isoform in CSF. 

Method 

After having performed familiarization runs and adaptation of the test procedures to the needs of a service 
provider, the assay was challenged internally for its analytical performance characteristics (eg, precision, 
parallelism, spike-recovery, working range, sample stability) by using commercially available CSF samples 
(n=32). 

Results 

The new assay format specifically quantifies Neurogranin truncated at position 75. Full-length Neurogranin is not 
detected. Neurogranin is quantified in the absence of matrix interference (parallelism 101% ± 8%; dilution range: 
neat – 1/16). Spike/recovery testing revealed good recovery rates (100% ± 8%). The precision resulted in intra- 
and inter-assay variability (%CV) below 7% and 13%, respectively. The working range is confirmed between 50 
pg/mL (Lower Limit of Quantitation) to 1300 pg/mL (Upper Limit of Quantitation). CSF stability at +4°C is 
acceptable, but storage at room temperature should not exceed 6 hours; consecutive freezing/thawing of CSF up 
to 4 cycles did not affect Neurogranin concentrations. The assay format is also applicable to EDTA-plasma 
samples. 

Conclusion 

The newly developed Neurogranin TruncP75 colorimetric ELISA assay meets all internal acceptance criteria for 
clinical trial sample testing and represents an additional tool for patient management. 
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ADPD7-1224 
DETECTION OF CONTACTIN-2 IN CSF OF ALZHEIMER'S DEMENTIA PATIENTS USING FLUORESCENCE 
CORRELATION SPECTROSCOPY (FCS) 
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Aims 

Contactin-2 is a GPI (Glycosyl Phosphatidyl Inositol) anchored brain-specific protein which is mainly expressed 
on the axonal and synaptic membrane. Contactin-2 might be an important player in the amyloid pathway, and is 
also present in the cerebrospinal fluid (CSF). Our aim was to establish a novel single molecule detecting sensitive 
method, using Fluorescence Correlation Spectroscopy (FCS), to measure levels of this protein in the CSF of 
patients with Alzheimer’s dementia. 

Method 

We developed an FCS assay to detect the changes in Contactin-2 levels in CSF of patients with probable AD 
(n=34) and patients with subjective memory complaints (SMC) (n=11). The method is based on changes in 
diffusion time of Contactin-2 on binding with fluorescently labeled antibodies.We also used this technique to 
evaluate if concentrations were affected by repeated freeze/thaw cycles or storage at room temperature for 1 
week. 

Results 

Contactin-2 levels measured using FCS in CSF are comparable in probable AD patients versus SMC patients. 
However, Contactin-2 levels in probable AD patients correlated with the A-beta-42/tTau ratio (r= 0.36). Contactin-
2 levels are rather stable up to one week at RT, but after eight freeze/thaw cycles the levels decrease by 59%.  

Conclusion 

FCS can be used as a real-time and efficient alternative biomarker detection tool which requires sample volume 
as little as 10 uL. Contactin-2 is a relatively stable biomarker that may reflect specific aspects of amyloid 
pathology. 
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MONITORING ALZHEIMER’S DISEASE: INTRODUCTION OF A NOVEL IMMUNOASSAY SPECIFICALLY 
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Aims 

Alzheimer’s disease (AD) is the most common of the neurodegenerative diseases. However, no treatment is 
available so far other than purely symptomatic drugs showing only minimal efficacy. One major challenge during 
drug development is the lack of a marker that allows not only monitoring the progression of the disease, but also 
could robustly reflect the final outcome of clinical drug-trials.  

The primary objective was to develop an immunoassay allowing pharmacodynamic monitoring of the over-
activation of the protease calpain, which has been observed in many neurodegenerative diseases including AD. 
One of its targets is spectrin, a major component of the cytoskeletal network. However, until recently the available 
detection methods for the pathologic relevant spectrin-fragment-145kDa (SBDP145) were insufficient both in 
terms of specificity and sensitivity. 

Method 

Novel mouse monoclonal antibodies, either targeting SBDP145 by its calpain-specific neo-epitope (m2D7H1) or 
total-spectrin (m25F10D6C5), were used to develop a highly sensitive sandwich immunoassay. 

Results 

A highly sensitive immunoassay specifically targeting SBDP145 was developed. In addition, it could be shown for 
the first time that SBDP145 levels were significantly elevated in cerebrospinal fluid (CSF) samples from human 
AD patients compared to age-matched healthy controls. 

Conclusion 

Currently, a combination of three different CSF protein-biomarkers is used to support diagnosis of AD via 
cognitive tests and brain-imaging methods. With the introduced assay, we propose SBDP145 as an alternative 
biomarker for neurodegenerative decline enabling the pharmacologic monitoring of calpain-mediated spectrin-
cleavage. Whether the assay has the potential to support diagnosis of neurodegenerative diseases needs to be 
explored. 
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DETERMINATION OF CEREBRAL SPINAL FLUID AΒ1−42 FROM PLASMA ANALYTES: BLOOD 
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Aims 

Identify a blood base signature for the prediction of cerebral spinal fluid (CSF) amyloid beta1−42 (Aβ1−42) levels 
and classify subjects as at risk. 

Method 

Baseline Myriad RBM proteomics, CSF Aβ1−42, age, RAVLT and APOE genotype from the ADNI database 

(March 2016), were used. Random Forest modelling was used to select the final blood anayltes and generate the 
final model. Leave one out validation was used to calculate the sensitivity, specificity and AUC of the model. The 
final model was used to predict the CSF Aβ1−42 levels of those with out CSF data. Proportional Cox hazards 
analysis was performed over these subjects to analysis the MCI to AD transition.  

Results 

Table 1 shows the performance of different models with M3 showing the highest sensitivity, specificity, and AUC. 
In addition when the final model was applied to the subjects with no recoded CSF measures, the survival analysis 
showed that those subjects with low Aβ1−42 converted significantly faster (Cox Hazards = 3.3, p < 0.001) then 
those with high Aβ1−42.  

Model AUC Sensitivity Specificity 

M1: APOEε4 and AGE 0.78  0.802  0.714  

M2: RAVLT and M1  0.85  0.836  0.705  

M3: Blood analytes and M2  0.89  0.879  0.780  

Table 1. 

Conclusion 

Recent data has shown that CSF Aβ1−42 maybe an earlier indicator of brain amyloid plaque load, earlier than the 
measurements by PET PiB. Therefore a blood test for CSF Aβ1−42 may allow earlier identification of at risk 
individuals, without the need of a lumber puncture, and enable a population screen.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 983 

 

  

  

A04.h. Imaging, Biomarkers, Diagnostics: CSF, blood, body fluid biomarkers 

 
ADPD7-0423 
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Aims 

The Alzheimer’s disease brain displays atrophy, deposition of amyloid-β (Aβ) and tau. Moreover, decreased Aβ42 
and increased tau can be measured in cerebrospinal fluid (CSF). However, studies on the relationship between 
cognition, atrophy, CSF markers and neuropathology in very old subjects are scarce.  Therefore, the aim of our 
study was to relate cognitive performance to degree of brain atrophy, biomarker concentrations and 
neuropathology in nonagenarians. 

Method 

Fifty-eight 88-89 year old men from the Uppsala Longitudinal Study of Adult Men (ULSAM) cohort underwent 
cognitive testing by Mini-Mental State Examination and Enhanced Cued Recall Test. Medial temporal lobe 
atrophy (MTA), posterior atrophy, frontal lobe atrophy and white matter changes were assessed by brain 
computed tomography. Levels of CSF Aβ42, t-tau and p-tau were analyzed in CSF. Thirteen brains underwent 
post mortem evaluation. 

Results 

Forty-six subjects were non-demented, whereas twelve were diagnosed with dementia. The MMSE score 
correlated weakly with MTA but not with CSF biomarker levels. When comparing subjects with and without 
dementia, there were no differences in MTA severity or CSF biomarker concentrations. When comparing subjects 
with mild and severe MTA, the biomarker levels were similar across the groups. Moreover, the neuropathological 
changes did not correlate with any of the other measures. 

Conclusion 

In this cohort of almost 90 year old men, neuroradiological, biochemical and neuropathological measures of 
neurodegeneration poorly correlate with each other and with cognitive performance. Thus, these disease markers 
seem to be less informative in nonagenarians. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 984 

 

  

  

A04.h. Imaging, Biomarkers, Diagnostics: CSF, blood, body fluid biomarkers 

 
ADPD7-1212 
DO READY-TO-USE CALIBRATORS IMPROVE THE VARIANCE OF AUTOMATED AD BIOMARKER 
ASSAYS? 
B. Gille

1
, L. Dedeene

1,2
, S. Lefever

1,2
, E. Stoops

3
, L. Demeyer

3
, V. Herbst

4
, H. Vanderstichele

3
, K. Poesen

1,2
 

1
KU Leuven, Laboratory for Molecular Neurobiomarker Research LaMoN- Department of Neurosciences, Leuven, 

Belgium 
2
University Hospitals of Leuven, Laboratory Medicine, Leuven, Belgium 

3
ADx Neurosciences, ADx Neurosciences, Gent, Belgium 

4
Euroimmun Medizinische Labordiagnostika, Euroimmun Medizinische Labordiagnostika, Lübeck, Germany  

 
Aims 

We have previously shown that automation improved the reproducibility of cerebrospinal fluid (CSF) 
immunoassays for total-TAU (tTAU) and Abeta1-42. The objective was to investigate whether precision profiles 
could be further improved upon automation and by the use of ready-to-use (RTU) calibrators (for tTAU and 
Abeta1-42). 

Method 

Assessment of tTAU, Abeta1-42 and Abeta1-40 CSF levels were performed with commercial ELISAs 
(Euroimmun, Luebeck, Germany) by a fully automated procedure (an automated pipet station (Janus, Perkin-
Elmer, Waltham, USA) coupled to an automated microtitration plates processor (BEPIII, Siemens, Erlangen, 
Germany)). CLSI EP-5A-2 guideline (10 days–20 runs) was applied to assess the repeatability, run-to-run, day-to-
day (dd) and overall coefficient of variation (CV%) over biomarker concentrations in the assay working range 
(CSF pools, n=5). RTU calibrators were produced from diluted weighed out stock of Abeta1-42 or tTAU. 

Results 

RTU calibrator improved the day-to-day precision at low concentration for tTAU (253pg/mL) as compared to 
calibration performed with reconstituted calibrators (CV%dd of 0.00 versus 6.75). The precision profile of Abeta1-
42 was not improved upon RTU calibration. Repeatability of the automated Abeta1-40 ELISA ranged between 
2.23 and 3.94% versus 5.11 and 6.51% for the manual ELISA for levels between 3000pg/mL and 10,000pg/mL. 

Conclusion 

The use of RTU calibrators for AD biomarker assays has no significant beneficial effect on the precision over 
lyophilized calibrators at least when reconstitution is performed by trained and experienced laboratory 
technicians, except for tTAU at low concentration range. Automation improved the repeatability of the Abeta1-40 
ELISA, as shown before for tTAU and Abeta1-42. 
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Aims 

The normal plasma protein, serum amyloid P component (SAP), present in all human amyloid deposits, including 
the cerebral and cerebrovascular deposits in Alzheimer’s disease (AD), contributes to amyloid formation and 
persistence and is also directly neurotoxic but the cerebrospinal fluid (CSF) SAP concentration is very low, 1-
44 µg/L.  We have developed a mass spectrometric assay intended to quantify SAP in brain homogenate, to 
investigate whether SAP content correlates with cognitive status at death.  Complement C9 is assayed in parallel 
to control for blood contamination.  Here we will present validation of the assay on CSF from AD patients and 
controls. 

 

Method 

The analytes were captured from 100 µL CSF samples by optimized amounts of magnetic-bead-coupled anti-SAP 
and anti-C9 antibodies, and were then denatured at high temperature for efficient digestion with optimized 
enzyme combinations, amounts and incubation times.  Five heavy isotope-labelled peptides were then added as 
internal standards for quantification of the sample peptides by parallel reaction monitoring in a hybrid quadrupole-
orbitrap instrument coupled to microflow reversed-phase liquid chromatography. 

 

Results 

Inter- and intra-assay CVs are <15%, with lower limit of quantification <1 µg/L.  We will present SAP 
concentrations in CSF from 20 AD patients and 20 healthy controls, correlated with results from an established 
immunoradiometric assay for SAP, values of Aβ, tau, phospho-tau, and clinical features. 

Conclusion 

The method is sensitive, relatively fast, and sufficiently robust for our proposed assay of SAP content in brains 
from the unique MRC CFAS collection of individuals with known cognitive status at death. 
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Aims 

Truncated Aβ species and Aβ oligomers have emerged as key players in the initiation of AD. Especially Aβ 
species containing an N-terminal pyroglutamyl (pGlu) has shown to act as seeding entities for Aβ oligomer 
formation and impose a new structure to the aggregates leading to hyper-neurotoxicity. Formation of pGlu is 
catalyzed by glutaminyl cyclase. In this study, we evaluated whether QC activity can be measured in CSF of AD 
patients and whether it differs from that of controls. Simultaneously, we investigated the correlation of QC with a 
broad range of Aβ variants and inflammatory parameters including several QC substrates.  

Method 

CSF samples from patients with mild or moderate AD and controls with subject memory complains (n=20 each) 
were selected from the Amsterdam Dementia Cohort. QC activity was determined by a fluorimetric assay. Aβ(1-
42), Tau and p-Tau were determined using ELISAs (Innogenetics). C- and N-terminally truncated Aβ forms were 
measured using MSD Aβ-Plex or LC-MS/MS, respectively. Inflammation molecules were determined using a 37-
Plex panel (MSD). pGlu-Aβ oligomers were analyzed using Imparacer technology (Chimera). 

Results 

QC activity was detectable in all samples, though mean values did not differ significantly between groups. Also for 
the QC substrates no disease stage related differences were observed. Interestingly, a key finding was a high 
correlation of QC activity with levels of several Aβ peptides, Tau and inflammatory parameters. 

Conclusion 

The high correlation of QC activity with AD related biomarkers and inflammatory molecules points towards a 
pathological regulatory interaction between QC activity, Aβ species and tau levels, and inflammatory processes. 
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Aims 

Objectives: Physical exercise has gained increasing focus as a mean to maintain cognitive function in patients 
with Alzheimer’s disease (AD). Alongside the diagnostic markers of AD amyloid beta and tau, other areas such as 
neuronal damage and synaptic loss have been proposed as markers of the disease. Here we study the effect of 
physical exercise on new biomarkers of AD pathology: Neurofilament light (NFL), Neurogranin (NG) and Visnin-
like protein-1 (VILIP-1) and Chitinase-3-like protein 1 (YKL-40). 

Method 

Methods: Cerebrospinal fluid  from 25 AD subjects who participated in the ADEX study was analyzed for the 
concentration of VILIP-1, YKL.40, NG and NFL before and after 16 weeks of moderate-to-high intensity exercise 
compared to sedentary controls (n=26). 

Results 

Results: Participants were classified based on exercise levels. High exercise subjects participated in 80% of the 

exercise sessions with an intensity of 70% of maximum heart rate or above. No statistical significant in CSF 
concentrations of VILIP-1, YKL-40, NFL and Neurogranin was observed when comparing mean change from 
baseline between controls and exercise subjects, and controls and high exercise subjects. 

Conclusion 

Conclusions: Together, these results are not supportive of a modulation effect of physical exercise on the 
selected biomarkers of neuronal and synaptic damage in patients with AD. 
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Aims 

Patients with Mild cognitive impairment (MCI) have cognitive changes and are under the risk of developing 
Alzheimer's disease. Cerebrolysin is approved for enhancing cognitive functions in patients with different forms of 
dementia including Alzheimer’s disease.  It is known that during Alzheimer’s pathology, neurotrophin receptor P75 
is involved in interaction with toxic beta-amyloid oligomers resulting in cell death. Degradated proteins appear in 
blood sera and must be eliminated by antibodies.  In the current research, the presence of autoantibodies against 
synthetic fragment (155-164) from neurotrophin receptor P75 in sera of individuals with mild cognitive impairment 
before and after the treatment with cerebrolysin was investigated.  

 

Method 

Sera samples from 20 people with a clinical diagnosis of MCI have been taken for the ELISA measurements. 
Short fragment sequencing (155-164) from P75 receptor was synthesized and used as an antigen in the 
analysis.  Sera samples have been collected three times: before the treatment with cerebrolysin, 3 and 6 months 
after the treatment, consequently. 

Results 

ELISA research revealed that the level of autoantibodies against synthetic fragment of P75 receptor decreased in 
sera of those patients who showed significant improvement of memory abilities 6 months after the treatment with 
cerebrolysin. In comparison, those patients who had no significant memory improvement after the treatment did 
not demonstrate any changes in the autoantibody level. 

Conclusion 

Thus, detection of the level of autoantibodies against revealed fragment from neuroptophin receptor P75 in sera 
of patients with MCI can be a novel tool to estimate the efficacy of treatment at early stages of Alzheimer's 
disease. 
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Aims 

Automation of ELISA assays is an important step forward towards improved laboratory competence and 
compliance to the ISO15189 norm. For Alzheimer’s diseases (AD) diagnosis, it is established that the ratio Abeta 
1-42/Abeta 1-40, together with total and phosphorylated tau, result in the best clinical performance. Our objective 
was an evaluation and implementation in clinical routine of EUROIMMUN automated amyloid CSF ELISA assays 
for Abeta 1-42/Abeta 1-40 ratio. 

Method 

The automated ELISAs were implemented on the ELISPEED DUO platform. Analytical assessment of the 
methods was performed in compliance with the ISO15189 norm. Clinical performance qualification was done in a 
cohort of AD patients (n = 97) and neurological controls (OND, n = 91).  

Results 

The automated ELISA measurement of Abeta 1-42 and Abeta 1-40 reached the appropriate quality to be used in 
clinical routine. In particular, the intermediate precision was below 15% CV, while the reproducibility was below 
3% CV. Clinical assessment of the Abeta 1-42/Abeta 1-40 ratio was characterized by an area under the curve 
(AUC) of 0.884 (sensitivity: 88.7% (80.6 – 94.2); specificity: 78.0% (68.1 – 86.0)) for an optimal cut-off of 10%. As 
expected, Abeta 1-42 alone with a cut-off of 500pg/mL resulted in a lower AUC (0.666). 

Conclusion 

The EUROIMMUN Abeta 1-42 and Abeta 1-40 CSF ELISA assays are validated for implementation of the 
amyloid ratio as a biomarker in the clinical routine of Alzheimer’s disease diagnosis. 
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ADPD7-0340 
CSF PROCESSING AND ALIQUOTING QUALITY CONTROL SCHEME AS A NOVEL TOOL TO CONTROL 
FOR AD BIOMARKERS BIOBANKING QUALITY 
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Aims 

Large-scale multicenter projects require collection, processing, and initial storage of human body fluid samples in 
local centers that not always coordinate their standardized operating procedures (SOPs). This is particularly 
problematic if retrospectively collected samples are considered for a study. Therefore, in this project we 
addressed the issue of variability in the AD biomarkers concentrations resulting from differences in the collection 
and processing SOPs in different biobanking centers. 

Method 

Two samples of human pooled CSF were prepared, lyophilized and sent to 14 expert biobanking centers with a 
request to dissolve the samples in 1 mL of distilled water, and to process them according to the local biobanking 
SOPs. The resulting frozen aliquots were then sent back on dry ice to the central laboratory (Erlangen), where 
Aβ1-42, pTau181, and albumin were assayed. Details of the local SOPs were collected by an online 
questionnaire. 

Results 

We observed considerable variability in the concentrations of the three biomarkers across the centers. In addition 
to non-systematic dispersion, we observed also systematic differences. Expectedly, to some extent, the results of 
albumin (known to be relatively robust and hence used in this study as a kind of reference biomarker) turned out 
to be less affected than the results of the two AD biomarkers. 

Conclusion 

Collection, processing, and initial storage SOPs for CSF samples used for multicenter studies are potentially 
important, albeit still heavily neglected, source of between-center variability in the AD biomarkers results. 
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ADPD7-1906 
INVESTIGATING THE BIOLOGICAL MECHANISMS UNDERLYING ALTERATIONS IN COGNITION FROM 
THE MULTIMODAL INTERVENTION STUDY FINGER 
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Aims 

Due to the lack of effective treatments and the accumulating evidences that risk factors indeed are important 
contributors to Alzheimer disease (AD), there is a strong rational for developing preventive treatments for patients 
at risk. The multimodal intervention strategy tested in the FINGER trial showed very promising results in elderly at 
risk for dementia. After the 2-year follow-up there was a significant improvement in the intervention group. Our 
current study aim to translate the positive results acquired from the FINGER intervention into cellular 
mechanisms.  

 
Method 

We utilized mass spectrometry to determine levels of serum 27-hydroxycholesterol (27-OH) and 24-
hydroxycholesterol (24-OH). Enzyme linked immunosorbant assay (ELISA) was used to measure levels of blood-
based biomarkers related to insulin regulated aminopeptidase (IRAP) 

Results 

27-OH and 24-OH levels as well as total cholesterol levels have been analyzed for a subset of the FINGER 
participants (n=92) and we are currently analyzing biomarkers in blood and correlating our measurements with 
patient data regarding multimodal intervention status, brain glucose uptake and cognition. 

Conclusion 

The epidemiological risk factors for AD are not always easily translated into molecular mechanisms in the cell. 
Indeed, complex and intertwined mechanisms involving oxidative stress, protein misfolding, mitochondrial 
dysfunction, neuro-inflammation and alterations in signal transduction and neurotransmission all contribute to cell 
death. Gaining a deeper understanding of the mechanisms involved in maintaining the memory in elderly at risk 
may not only improve the design of interventions but also contribute to the exploration of new drug targets for AD.  
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DEVELOPMENT OF IMMUNOASSAYS FOR DETECTION OF TWO HUMAN AMYLOID-BETA PEPTIDES IN 
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Aims 

Background: Measuring  CSF biomarkers has become more and more accepted and is recognized as a useful 
tool to support  the clinical diagnosis of neurodegenerative diseases. Yet, there is  a need for less invasive 
examinations such as biomarker determinations in blood samples. Results from 2-D Western blot experiments 
and recently published experimental data indicate that the ratio of two specific amyloid-beta peptides in human 
blood plasma represents a potential novel biomarker for Alzheimer’s disease. 

Method 

Development of immunoassays for the detection of two different amyloid-beta peptides (Aβ(x) and Aβ(y) in 
human plasma samples, details of peptides will be presented on the poster).  Overall four different monoclonal 
antibodies are required to specifically recognize these Aβ peptide variants. The obtained clones were screened 
for their reactivity and specificity towards the respective synthetic peptides and employed for assay development. 

Results 

Antibody clones for N-terminal detection of Aβ(x) and Aβ(y)  showed good reactivity and can be used in a 
sandwich ELISA format. For both assays a standard curve can be generated using synthetic calibrator 
peptides  spiked into a plasma-like buffer matrix. The measurement range is between 6.3 and 200 pg/mL for both 
assays. In a first small study plasma samples were tested resulting in peptide concentrations between 2-15 and 
26-45 pg/mL for  Aβ(x) and Aβ(y), respectively. 

Conclusion 

In first feasibility studies both immunoassays work technically satisfying and are able to detect synthetic as well 
as native amyloid-beta peptides in human blood plasma samples. 
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Aims 

β-Amyloid (Aβ) is a major hallmark of Alzheimer’s disease (AD). Plasma Aβ has been a potential candidate for an 
AD biomarker although it is controversial. We tried to detect plasma Aβ42 and Aβ40 more stably. 

Method 

Cross-sectional study of 373 participants who received Pittsburgh-compound B PET (PiB-PET) scans was 
performed. We treated a chemical (MPP) and quantified plasma Aβ concentration. 

Results 

MPP- treated plasma Aβ42 (MPP-Aβ42), MPP-Aβ40, and MPP-Aβ42/40 were significantly different between 
subjects with positive amyloid deposition (PET+) and cognitively normal subjects with negative amyloid deposition 
(CN-) (***P < 0.0001). Also, MPP-Aβs showed significant correlation with amyloid deposition in the AD-associated 
subject groups. 

Conclusion 

Our integrated multi-variable logistic regression model with blood factors proposes a new standard for prediction 
of PiB-PET positivity in the brain. Therefore, the results suggest that MPP-Aβ can be used as one of potential 
biomarkers for prediction of AD pathogenesis. 
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PERIPHERAL ACETYLCHOLINESTERASE LEVELS INDICATE BRAIN AΒ ACCUMULATION AND 
COGNITIVE IMPAIRMENT: RESULTS FROM THE KBASE STUDY 
S.H. Han

1
, J.C. PARK

1
, M.S. Byun

2
, D. Yi

2
, Y.M. Choe

3
, E.H. KIM

1
, S.H. KIM

1
, Y.K. KIM

4
, D.Y. LEE

2
, I. MOOK-

JUNG
5
 

1
Seoul National University, #215 Biomedical Research Bldg- College of Medicine- 28 Yeongeon-dong- Jongro-gu-

 Seou- Korea, Seoul, Republic of Korea 
2
Seoul National University Hospital, 2Department of Neuropsychiatry- Clinical Research Institute, Seoul, 

Republic of Korea 
3
Ulsan University Hospital, 3Department of Neuropsychiatry, Ulsan, Republic of Korea 

4
Seoul Metropolitan Government-Seoul National University Boramae Medical Center, 

4Department of Nuclear Medicine, Seoul, Republic of Korea 
5
Seoul National University, #206 Biomedical Research Bldg- College of Medicine- 28 Yeongeon-dong- Jongro-gu-

 Seou- Korea, Seoul, Republic of Korea  
 
Aims 

Brain β-Amyloid (Aβ) accumulation is a pathological hallmark of Alzheimer’s disease (AD). AD-related alteration 
of brain acetylcholinesterase activity was well investigated, however change of peripheral acetylcholinesterase 
level and its correlation with AD pathogenesis are unclear. In this study, we investigated AD-related alteration of 
plasma acetylcholinesterase levels and its correlation with brain Aβ accumulation and cognitive dysfunction.  

Method 

This study included cognitively normal, mild cognitive impairment, and AD dementia individuals, who participated 
in the Korean Brain Aging Study for Early Diagnosis and Prediction of Alzheimer’s disease (KBASE), an ongoing 
prospective cohort study. Pittsburgh-compound B PET (PiB-PET) scans data of all participants were obtained and 
blood samples were collected. Plasma acetylcholinesterase levels were quantified using ELISA. 

Results 

Plasma acetylcholinesterase protein levels were significantly increased in subjects with brain amyloid deposition 
(PET+) compared to subjects without brain amyloid deposition (CN-) (***P < 0.0001). Significant correlations were 
shown between the quantitative indicators for brain amyloid deposition and increases of plasma 
acetylcholinesterase protein levels. Furthermore, plasma acetylcholinesterase protein levels were significantly 
different between individuals with normal cognitive function and individuals with cognitive impairment (***P < 
0.0001). 

Conclusion 

Plasma acetylcholinesterase protein levels change significantly during AD pathogenesis. These alterations 
indicate not only positivity of pathological Aβ accumulation in brain but also cognitive impairments. Taken 
together, these data propose that plasma acetylcholinesterase protein levels could be possible biomarker for 
diagnosis and progression during AD pathogenesis.  
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DIFFERENTIALLY EXPRESSED PLASMA MICRORNAS IN MILD COGNITIVE IMPAIRMENT (MCI-AD) AND 
ALZHEIMER’S DISEASE (AD) 
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Aims 

AD is the most common age-related dementia. Among its major challenges is identifying molecular signatures 
characteristic for the early AD stage in patients with MCI-AD, which could serve for deciphering the AD 
pathomechanism and also as non-invasive, easy-to-access biomarkers.  

 

Method 

Using quantitative real-time polymerase chain reaction (qRT-PCR) we compared the microRNA (miRNA) profiles 
in blood plasma of 15 MCI-AD patients, whose diagnoses were confirmed by cerebrospinal fluid (CSF) 
biomarkers, with 20 AD patients and 15 non-demented, age-matched individuals (CTR). 

Results 

In the first screening, we assessed 179 miRNAs of plasma in AD versus CTR, and next in MCI-AD versus CTR 
patients. We confirmed 23 miRNAs reported earlier as AD biomarker candidates in blood and found 26 novel 
differential miRNAs between AD and control subjects. For 15 statistically significant differential miRNAs, the 
TargetScan, MirTarBase and KEGG database analysis indicated putative protein targets among such AD 
hallmarks as MAPT, proteins involved in amyloidogenic proteolysis, and in apoptosis. These 15 miRNAs were 
verified in separate, subsequent AD, MCI-AD and CTR subject groups. Finally, 6 miRNAs (3 not yet reported in 
AD context and 3 reported in AD blood) were selected as the most promising biomarker candidates differentiating 
early AD from controls with the highest fold changes (from 1.32 to 14.72), consistent significance, specificities 
from 0.78 to 1 and sensitivities from 0.75 to 1), (patent pending, PCT/IB2016/052440). 

Conclusion 

Minimally invasive miRNA-based biomarkers in blood could be a potential alternative to existing sophisticated 
(brain imaging) and invasive (CSF withdrawal) procedures for early AD diagnosis.    
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Aims 

Synaptic degeneration is a central pathogenic event in Alzheimer’s disease that occurs early during the course of 
disease and correlates with cognitive symptoms. The pre-synaptic vesicle protein synaptotagmin-1 appears to be 
essential for the maintenance of an intact synaptic transmission and cognitive function. Synaptotagmin-1 in 
cerebrospinal fluid is a candidate Alzheimer biomarker for synaptic dysfunction that also may correlate with 
cognitive decline. 

Method 

In this study, a novel mass spectrometry-based assay for measurement of cerebrospinal fluid synaptotagmin-1 
was developed, and evaluated in two independent sample sets of patients and controls. Sample set I and set II, 
respectively, included cerebrospinal fluid samples from patients with dementia due to Alzheimer’s disease (N=17 
and N=24), mild cognitive impairment due to Alzheimer’s disease (N=5 and N=18), and controls (N=17 and 
N=36). 

Results 

The reproducibility of the novel method showed coefficients of variation of the measured synaptotagmin-1 
peptides of 14% or below. In both investigated sample sets, the CSF levels of synaptotagmin-1 were significantly 
increased in patients with dementia due to Alzheimer’s disease (P≤0.0001) and in patients with mild cognitive 
impairment due to Alzheimer’s disease (P<0.001).  

Conclusion 

Cerebrospinal fluid synaptotagmin-1 is a promising biomarker to monitor synaptic dysfunction and degeneration in 
Alzheimer’s disease that may be useful for clinical diagnosis, to monitor effect on synaptic integrity by novel drug 
candidates, and to explore pathophysiology directly in patients with Alzheimer’s disease. 
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Aims 

Neurofilament light (NFL) is a well-known biomarker for neurodegeneration with increased cerebrospinal fluid 
(CSF) levels after stroke and in patients with Alzheimer’s disease (AD). Neurofilament heavy (NFH) belongs to 
the same structural family of proteins but is less studied, especially its phosphorylated variant (pNFH). The role of 
pNFH as a marker and in disease progression is unknown. The aim was to develop quantitative assays to 
evaluate NFH and pNFH potential use as differential biomarker(s) in neurodegenerative diseases as well as their 
correlation with NFL. 

Method 

The developed method for quantification is an ELISA that uses the specific neurofilament recombinant protein as 
calibrant. CSF pools have been used to test if the assays are sensitive enough to be used in a study.  

Results 

We have developed NFH and pNFH ELISA assays with a calibration range from 50000 to 77pg/ml. The pNFH 
ELISA has a lower limit of quantification of 137pg/ml. Both ELISAs are able to measure NFH or pNFH in CSF 
pools, indicating levels in the range of 2200pg/mL for pNFH. 

Conclusion 

With the preliminary data we have, running a pilot study for the pNFH and continue optimising the NFH ELISA are 
the next steps to follow. We will present data from a first study where samples from AD patients and controls 
thoroughly characterized on biomarkers (CSF Aβ42, total tau and ptau181) will be analysed using our developed 
assays. Subsequent studies to evaluate the neurofilament proteins in other types of neurodegenerative diseases 
are needed to further asses their role in neurodegeneration and as biomarkers. 
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Aims 

CSF biomarkers are frequently used in diagnostics of Alzheimer’s disease (AD). Aim of our study was to validate 
CSF analysis of concentration of amyloid-β 42 (Aβ42), tau, and p-tau(181). 

Method 

Thirty-nine patients with AD and 30 non-demented controls were included. CSF Aβ42, tau, and p-tau 
concentrations were analyzed with standardized commercially available INNOTEST sandwich ELISA, according 
to the manufacturer’s procedures.CSF concentration of biomarkers were compared between groups 
with independent samples t-test or independent samples median test. 

Results 

Mean age of healthy subjects was 74.7±6.1 years vs. 73.8±8.5 years of AD patients. Patients with AD had 
significantly lower mean Aβ42 concentration (667.9±271.7 vs. 944.6±377.2), significantly higher median of tau 
concentration (448 [CI: 381.2 – 539.3] vs. 255 [CI: 234.5 – 358.3]) and median p-tau concentration (53 [CI: 45.2 – 
64.6] vs. 37.5 [CI: 34.5 – 43.9]) in comparison to non-demented subjects. 

Conclusion 

Our results confirm differences between AD and non-demented patients in the Aβ42, tau and p-tau CSF 
concentrations. In comparison to other studies, CSF tau and p-tau concentration are in the range of average, 
whereas Aβ42 concentration are higher than an average one. For clinical practice, we should be attentative for 
the patients who have CSF Aβ42 concentration lower than 700, tau concentration higher than 500 and p-tau 
concentration higher than 60. 
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Aims 

Oxidative stress plays an early role in Alzheimer’s disease (AD). Oxidative damages were found to be elevated in 
the brain and in cerebrospinal fluid from mild cognitive impairment (MCI) and in AD patients. Some oxidative 
markers were also found to be elevated in plasma. However, their association with the progression of the disease 
remains to be determined. Objectives: To establish a specific pattern of redox biomarkers in plasma from MCI 

and AD patients and its correlation with two cognitive clinical tests.  

Method 

In plasma from patients with MCI and AD (mild, moderate and severe) and from age-matched controls, we have 
measured the antioxidant capacity by electrochemical detection (Apollo 4000), Klotho levels by ELISA, protein 
carbonyls, apolipoprotein D and J (ApoD and J) by Western Blot. 

Results 

An early decrease of the antioxidant capacity is observed from the MCI stage while Klotho and ApoJ levels 
increased in MCI and in AD groups. Protein carbonyl levels were progressively increased from mild AD 
patients. Interestingly, the antioxidant capacity is correlated with both clinical scores MoCa and MMSE tests. 
Additionally, the protein carbonyls levels are correlated with the MoCA scores only. 

Conclusion 

Our results indicate that the antioxidant capacity decreases with the progression of AD while oxidative damages 
increase in plasma. Interestingly, these peripheral oxidative markers are correlated with clinical scores. Thus, 
peripheral specific oxidative pattern has a potential as blood-based biomarkers for AD and its 
progression.  Supports: Fondation INRS-IAF, Chaire Louise & André Charron pour la maladie d’Alzheimer, INAF. 
Biomed, UQAM 
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VITAMIN D SUPPLEMENTATION INCREASE PLASMA AΒ40 LEVELS AND DECREASE SUSCEPTIBILITY 
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Aims 

Deficiency of vitamins D (VitD) is a risk factor for the development of mild cognitive impairment (MCI). Low 
plasma Aβ levels have been associated to increased AD risk in humans, while VitD  supplementation increases 
Aβ clearance in an AD transgenic model. We have previously reported that lymphocytes from AD patients have 
increased susceptibility to oxidative death by H2O2 exposure. We evaluated the effect of VitD supplementation on 
the susceptibility to oxidative death of lymphocytes, Aβ40 plasmatic levels and cognitive status in patients MCI of 
the amnestic (aMCI) and non-amnestic (naMCI) type.  

Method 

Participants were classified in 3 groups: 9 aMCI, 7 naMCI (Clinical Dementia Rating CDR=0.5, Montreal Cognitive 
Assessment (MoCA) ≤22), and 16 controls (CDR=0, MoCA ≥23). Plasma Aβ40, cell death and cognitive status 
were evaluated before and after 6 month supplementation with 50.000 IU VitD per week for 6 weeks. Cell death 
of lymphocytes was determined by flow cytometry after 20 h treatment with H2O2. Plasma Aβ40 was detected by 
ELISA 

Results 

Lymphocytes from naMCI patients displayed a higher susceptibility to oxidative death than controls and aMCI, but 
less than AD patients. After VitD supplementation, the susceptibility to death decreased and plasma Aβ40 levels 
increased in controls and naMCI patients. 

Conclusion 

Adjusting the plasma levels of VitD improved the susceptibility to oxidative death of lymphocytes and increased 
the clearance of Aβ40 which might represent a cost-effective and safe way of reducing the incidence of MCI in the 
growing elderly population.  

Fondecyt 3140273, 1110189. 
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Aims 

With an increasing incidence of Alzheimer's disease (AD) and neurodegenerative tauopathies, there is an urgent 
need to develop reliable biomarkers for the diagnosis and monitoring of the disease. Recently, multiple 
laboratories have established that levels of soluble tau oligomers-mainly in the form of dimers/trimers—are 
elevated in brain tissues from AD compared to age-matched controls.  Here we present our findings from multiple 
independent experiments demonstrating that tau oligomer levels in human CSF could serve as a potential 
biomarker for AD. 

Method 

Multi-centric collaborative pilot studies involving a double-blinded analysis with moderate to severe AD, mild AD 
and non-demented controls were performed. We carried out biochemical assays to measure oligomeric tau from 
CSF of these patients with various degrees of cognitive impairment as well as cognitively normal controls. 

Results 

Using a highly reproducible indirect ELISA method, we found elevated levels of tau oligomers in AD patients 
compared to age-matched controls. Western blot analysis confirmed the oligomeric forms of tau in CSF. In 
addition, the ratio of oligomeric to total tau was increased in AD as compared to controls. 

Conclusion 

These assays are suitable for analysis of human CSF samples and can also be applied for samples from patients 
with other neurodegenerative diseases such as Parkinson’s disease and other tauopathies. CSF tau oligomer 
levels along with other well established markers may be used for early diagnosis and as pharmacodynamic 
biomarkers in clinical trials.  
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Aims 

In the research of blood-based signatures for early diagnosis of Alzheimer Disease (AD), oxidative stress 
biomarkers have been intensively investigated. However, evidences of established oxidative stress in AD 
peripheral cells are still inconclusive, possibly due to i) different sample types, ii) heterogeneity of oxidative 
markers used and iii) the lack of standardized and reliable assays. Peculiar oxidative-end products combined with 
the study of antioxidant enzyme activities can allow to identify a redox profile that characterized a peculiar 
environment, anticipating the establishment of an overt oxidative stress. 

Method 

Here we measured the activity of Superoxide Dismutase, Catalase and Glutathione Peroxidase both in the 
extracellular and the intracellular blood compartments of 53 AD, 43 MCI and 44 healthy control subjects. In 
addition, as early oxidative-end product, nitrated-open form of p53, was also evaluated. 

Results 

Decreased SOD, increased GPx activity and higher p53 open isoform were found in both AD and MCI plasma 
compared to controls, while in PBMC's, SOD activity was also decreased in both AD and MCI. Nitrated –open 
isoform of p53 (unfolded) expression resulted higher in plasma of both AD and MCI patients compared to healthy 
subjects, while in PBMCs it was found increased only in the AD. 

Conclusion 

Overall, these data highlight the significance of measuring the antioxidant enzyme activities and specific oxidation 
end-products, in order to identify a “disease-specific redox profile”. Although further studies are still necessary for 
validating the panel of redox-biomarkers, these results encourage in keep going with studies of blood-based 
biomarkers for early diagnosis of AD.  
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DECREASED TFAM EXPRESSION AS AN EARLY EVENT FOR MITOCHONDRIAL DYSFUNCTION IN 
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Aims 

In Alzheimer’s disease (AD), mitochondrial failure has been suggested by numerous studies. The aim of this 
study was to evaluate different mitochondrial markers in Peripheral Blood Mononuclear Cells (PBMCs) of AD and 
Mild Cognitive Impairment (MCI) subjects as possible AD biomarkers.  

Method 

AD, MCI and healthy subjects were enrolled and their PBMCs were isolated. The expression of mitochondrial 
markers were evaluated with quantitative rtPCR and immunoblotting. Mitochondrial DNA was measured by 
qPCR. Cytochrome C oxidase and citrate synthase activity was also measured by enzymatic assays. 

Results 

Cytochrome C and cytochrome B were decreased in AD, while MCI showed only a reduction of cytochrome C. 
AD and MCI exhibited highly nitrated MnSOD. TFAM, a regulator of mitochondrial genome replication and 

transcription, was decreased in both patient groups while PGC-1����,  that regulates the expression of 
nuclear encoded mitochondrial factors, was reduced only in AD. Also the mtDNA amount was reduced in both 
patient groups. 

Conclusion 

Consistent evidence demonstrates that mitochondrial failure affecting replication and transcription of mtDNA is a 
feature of many ageing-related disorders. However, even if, further studies on a large number of patients have to 
be performed to better confirm our data, these new findings, point an intriguing relevance of TFAM reduction as 
an early events occurring in AD pathogenesis, confirming peculiar  mitochondrial impairment in AD progression. 
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Aims 

Alzheimer disease (AD), despite representing the most common type of dementia in elderly, is still lacking reliable 
methodologies for early diagnosis. A peculiar expression of a redox sensitive protein, an open isoform of p53, has 
been recently identified as an early predictive biomarker for AD. In order to overcome ELISA limitations, this study 
aimed to realize a portable point-of-care (PoC) testing system based on screen printed electrochemical sensors 
(SPES).  

Method 

The development of the platform specifically included both the design of the sensing probe and of the electronic 
circuit devoted to the  acquisition of the transduced electric signal, focusing on Anodic Stripping Voltammetry 
(ASV). Furthermore, a wireless testing system based on Bluetooth data transmission was implemented in order to 
improve the portability of the PoC.  

Results 

The proposed system is able to transmit measurements wirelessly to a computer for data processing, permitting 
to avoid the constrains of cabled connections. Preliminary results were obtained using controlled concentrations 
of electrolytic solutions. An initial calibration stage by using ASV measurements has been implemented. 
The  calibration showed a sensitivity of 40 mA/(ng/ml) with a limit of detection of 2.5 ng/ml.  

Conclusion 

The PoC device will then be translated to the analysis of blood samples derived from AD, MCI and healthy 
subjects, thus to validate our low-cost, easy-to-use and highly-precise platform. Although further studies are still 
necessary, this could be another attempt in the identification of less costly, not invasive and more easily and 
widely available blood-based test that can aid in the early diagnosis of AD. 
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Aims 

The clinical diagnosis of Alzheimer’s disease (AD) can be supported by CSF biomarkers, e.g. Amyloid-β1-42 
(Aβ42). We asked, if and how well a commercial MSD triplex immunoassay was also suitable for measuring Aβ 
peptides human plasma. 

Method 

We evaluated a commercially available multiplex immunoassay for the simultaneous detection of Aß38, Aβ40 and 
Aβ42 (MSD triplex) technology regarding its application to blood plasma. Therefore LLODs (3 SD above blank) 
and LLOQs (10 SD above blank), parallelism, impact of sample dilution, spike recoveries, intra- and inter-assay 
variance were evaluated for different protocols. All experiments were performed with EDTA-plasma samples. 

Results 

Concentrations of 1:4 pre-diluted samples were above LLOQ for Aβ40 (24,22±5,5 pg/ml) and Aβ42 
(1,27±0,38pg/ml), whereas the sensitivity for Aβ38 was too low. Intra-assay and inter-assay variance were 
4,28±1,66%CV and 6,77±2,27%CV for Aβ40 and 4,22±1,79%CV and 9,59±1,49%CV for Aβ42. Spike recoveries 
were calculated using 3 different spiking levels. For Aβ40 mean spike recoveries were 114,0±8,4% and 
90,1±7,9% for Aβ42. 

Conclusion 

Our findings suggest that the MSD triplex assay can be used for measuring Aβ40 and Aβ42, but not Aβ38 in 
human plasma.  We would recommend a 1:4 pre-dilution of plasma samples to reduce matrix effects. A limitation 
of this assay is that the re-calculated Aβ concentration was not consistent for different dilution factors (variation of 
about 35% between 1:2 and 1:16 dilution for Aβ42), indicating interfering factors in plasma (matrix effects). 
Furthermore, the calculated parallelism of 80% in range for Aβ42 was slightly out of our predefined acceptance 
range of ±15%. 
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Aims 

Alzheimer’s disease (AD) is a neurodegenerative disorder, affecting  memory encoding and retrieval related brain 
regions like the hippocampus and cortical areas. These impairments are thought to be a consequence of 
neuronal network disturbances and synapse loss. The cyclic nucleotides cyclic adenosine-3′,5′-monophosphate 
(cAMP) and cyclic guanosine-3′,5′-monophosphate (cGMP) are essential second messengers that play a crucial 
role in memory processing and synaptic plasticity. The aim of this study was to measure cGMP and cAMP level in 
cerebrospinal fluid (CSF) of patients with AD. 

Method 

To test the utility of cyclic nucleotides as a potential biomarker for AD, we analysed CSF samples by ELISA in a 
large cohort of 68 AD patients (MMSE median: 20) and 65 control subjects (MMSE median: 29). 

Results 

We here report that cGMP but not cAMP levels in CSF of AD patients are significantly reduced compared to the 
non-demented control group. Our analyses further revealed, that the reduced cGMP levels in CSF of the AD 
patients significantly correlate with memory impairments as measured by Mini Mental State Examination (MMSE). 

Conclusion 

We conclude that these results provide further evidence for an involvement of cGMP in AD pathogenesis and 
may contribute to elucidate synaptic plasticity alterations during disease progression. 
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CEREBROSPINAL FLUID LEVELS OF AΒ43 ARE SIGNIFICANTLY INCREASED WITH AGE IN PATIENTS 
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Aims 

Reduced cerebrospinal fluid (CSF) levels of amyloid-beta 43 (Aβ43) have been found in patients with amnestic 
mild cognitive impairment (aMCI) and early Alzheimer’s disease (AD), and such changes must have occurred 
during the preclinical period. Aβ43 distinguished between subgroups of patients with aMCI better than Aβ42, and 
may be an additional biomarker for identifying patients with aMCI at greatest risk of conversion to AD (Lauridsen-
C. et al. 2016). We have investigated CSF Aβ43 in patients with early onset AD and compared with late onset AD. 
To highlight potential differences, patients in the age range close to the cut-off (65 years) were omitted. 

Method 

CSF samples were obtained from patients with early onset AD (age ≤62, n=50), late onset AD (age ≥68, n=24), 
and groups of healthy controls (age ≤62, n=37; age ≥68, n=23). Core CSF AD biomarkers (Aβ42, t-tau, p-tau) 
were determined, as well as levels of Aβ43, using commercially-available enzyme-linked immunosorbent assays. 

Results 

As expected, there were highly significant differences for all these proteins between patients and controls (all 
p≤0.003). Between the two control groups, there were highly significant increases in tau proteins with age (both 
p≤0.001), as well as weaker increases for Aβ43 and Aβ42 (p≤0.043). In AD patients, there were no significant 
differences in core biomarkers based on age (all p≥0.077), whereas the increase in Aβ43 with age was highly 
significant (p=0.001). 

Conclusion 

CSF Aβ43 levels seem to alter with age in patients with AD, perhaps reflecting changes in deposition in younger 
compared to older brain. 
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Aims 

Neurogranin is a postsynaptic protein elevated in cerebrospinal fluid (CSF) of Alzheimer disease (AD) patients. 
The correlation with cognitive decline evokes promise to use CSF Neurogranin to monitor disease progression. 
Current assays report divergent ranges of Neurogranin concentrations, and differ in which form of Neurogranin 
being measured. This study compares the analytical and clinical performance of three commonly used 
Neurogranin assays in the same cohort of patients. 

Method 

Intra-assay and inter-assay CV, LLOD, calibrators of the other assays, and Neurogranin in brain lysate were 
measured in: Neurogranin Singulex assay from WashU(St.Louis,MO), Neurogranin ELISA from 
ADxNeuroSciences(Ghent,Belgium), and Neurogranin ELISA from GothU(Gothenburg,Sweden). 108 CSF 
samples from 22 subjects with subjective cognitive decline, 22 AD, 22 frontotemporal dementia, 22 dementia with 
Lewy Bodies, and 20 vascular dementia were selected. Passing-Bablok regression was used to compare the 
three assays and Kruskal-Wallis was used for Neurogranin group comparisons. 

Results 

All assays had good technical performance and targeted different epitopes of Ng. Absolute Neurogranin ranged 
from (median+range) 1881(330-8320)pg/mL for WashU, 372(71-1191)pg/mL for ADx, and 416(115-1481)pg/mL 
for GothU. Spearman correlations between assays were 0.95(ADx-WashU), 0.87(GothU-WashU), 0.81(GothU-
ADx). Proportional differences were found between all assays and a systematic difference was found only 
between WashU and ADx. The assays showed similar Ng distribution patterns for dementia diagnoses – being 
high in AD compared to the other dementias and controls. 

Conclusion 

Results of all three assays are highly correlated. Clinical value of all Neurogranin assays is comparable, while the 
targeting of different epitopes per assay enables in-depth studies into Neurogranin's role in AD pathology. 
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Aims 

We aimed to investigate factors defining A-beta 1-42 adsorption during pre-analytical work-up of cerebrospinal 
fluid (CSF). 

Method 

CSF was transferred to new tubes up to 4 times. Variables tested were: different polypropylene tube brands, 
sample volume, CSF A-beta 1-42 concentrations, incubation times, pipettes, vortex intensities, and impact of the 
approaches on adsorption of other CSF proteins ((p)Tau, IL-1RAcP). An enquiry assessed the numbers of 
transfers in current practice. 

Results 

In diagnostic practice, the number of sample transfers varied between 1 and 3. Every tube transfer resulted in 5 
percent loss of A-beta 1-42 concentration, even 10 percent in small volumes. Adsorption was already 
quantified  after 30 seconds and after contact with the pipette tip. Tube brand, vortexing, or continuous tube 
movement did not influence adsorption further. Adsorption for A-beta 1-40 was similar in function of the test 
procedures, resulting in stable A-beta1-42/A-beta1-40 ratios over multiple tube transfers. 

Conclusion 

We showed that adsorption of CSF A-beta 1-42 during pre-analytical processing is an important confounder. 
However, use of the A-beta1-42/A-beta1-40 ratio overcomes this effect and can therefore contribute to increased 
diagnostic accuracy. 
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Aims 

In Alzheimer’s disease (AD) molecular alterations are observed not only in brain neurons, but also in peripheral 
cells such as blood lymphocytes. Therefore easily accessible lymphocytes represent an attractive alternative to 
studies on AD pathomechanisms. Recently, we and others demonstrated that immortalized B lymphoblasts from 
sporadic AD (SAD) patients show aberrant cell cycle, linked with upregulated levels of p21, the key protein in 
G1/S cell cycle checkpoint and in the apoptotic response. The aim of this study was to check if similar alterations 
occur in freshly isolated B lymphocytes at the early AD stage in patients with Mild Cognitive Impairment (MCI).  

Method 

Using Western Blot we analyzed levels of p21. Cell cycle analysis were made using flow cytometry and propidium 
iodide staining. 

Results 

We report highly increased levels of p21 protein and associated increase of cells in the G1 phase of the cell cycle 
in freshly isolated B cells from SAD and MCI patients. In response to an oxidative stress insult evoked by 2dRib, 
p21 levels were downregulated in B cells of both MCI and AD patients, in contrast to control cells from non-
demented patients as well as from patients with hypertension. 

Conclusion 

Our results support  the hypothesis of an early role of an aberrant cell cycle and of altered response to oxidative 
stress in the progression of AD pathology.  Moreover, these work highlights the application of blood lymphocytes 
as potential diagnostic tissue and p21 protein as potential biomarker of early AD.  
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Aims 

It is so difficult to assay biomarkers of dementia in peripheral fluid, such as plasma, because of ultra-low 
concentrations. New technology, so-called immunomagnetic reduction is developed to assay biomarkers in 
human plasma. Besides, the technology is applied to quantitatively detect amyloid beta, tau protein, and α-
synuclein ih human plasma smaples of healhty controls, patients with either of Alzheimer's disease (AD), 
Parkinson's disease dementia (PDD), dementia with Lewy body (DLB), or frontotemporal dementia (FTD) to 
syudy the feasibility of descriminating various types of dementia. 

Method 

Authors used the ultra-sensitive assay technology, so-called immunomagnetic reduction (IMR), which showed the 
low-detection limit at the levels of pg/ml or fg/ml to assay Aβ1-42, tau protein, and α-synuclein in plasma of healthy 
subjects (n = 27) and patients with either of AD (n= 20), PDD (n = 14), DLB (n = 14), or FTD (n = 14). 

Results 

Healthy controls show Aβ1-42 and tau protein in plasma with (15.29±1.60) and (16.16±9.09) pg/ml, respectively. 
Concentrations of 13.2-1000 fg/ml are for plasma α-synuclein with healthy controls. The concentrations of plasma 
Aβ1-42 or tau protein for PDD patients are slightly higher than that of healthy controls, while .AD or FTD patients 
show much higher concentrations. While DLB patients show the same level of Aβ1-42 and tau protein as healthy 
controls. Clear differences in concentrations of plasma α-synuclein are found between AD and FTD, and between 
DLB and healthy controls. 

Conclusion 

Concentrations of Aβ1-42, tau protein, and α-synuclein in plasma are good parameters for descirminating AD, FTD, 
PDD, DLB, and healthy subjects. 
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Aims 

Measuring Aβ levels in plasma has been widely investigated but experimental data are discouraging due to the 
limit of detection and interferences. Therefore we spiked synthetic Aβ in plasma of Alzheimer’s disease (AD) 
patients and elderly normal controls and incubated over time to monitor different changes of Aβ between two 
groups.  

Method 

To characterize Aβ in blood, plasma samples were incubated after spiked with synthetic Aβ and Aβ42, Aβ40, Aβ 
oligomers (AβO) were measured by ELISA, Thioflavin T assay and TEM imaging at various time points. To 
evaluate and verify our findings on a larger scale, 27 plasma samples from clinically well-characterized cases of 
AD and 144 from elderly normal controls were examined after spiking with synthetic Aβ and incubating for 144 hr. 

Results 

Aβ40 and Aβ42 levels remained relatively unchanged over the incubation period while distinct dynamic changes 
in AβO levels were observed between AD patients and elderly normal controls. Both groups exhibited a gradual 
decline in oligomer levels until 48 hr after the start of incubation, then AβO levels in AD patients continually 
increased throughout the rest of the incubation period, but not in plasma from elderly normal controls. The plasma 
from AD patients (n=27) was differentiated from that of the elderly normal controls (n=144) with a sensitivity of 
83.3% and a specificity of 90.0%. 

Conclusion 

Synthetic Aβ spiked into the blood plasma of AD patients, but not normal controls, induces dynamic changes in 
the formation of AβO over time. 
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SERUM HEPATOCYTE GROWTH FACTOR IS A MARKER OF LACUNES IN COGNITIVE IMPAIRMENT AND 
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Aims 

Hepatocyte growth factor (HGF) is known to have cell growth, migration and morphogenic effects in various 
organs, but recent studies suggest that HGF may also be involved in synaptic function and plasticity. While 
increased levels of HGF have been reported in the brain of patients with Alzheimer’s disease (AD), it is unclear 
whether serum HGF may be a marker of cognitive decline and dementia. In this study, we aimed to measure 
baseline serum HGF in a cohort of pre-dementia and demented patients.   

Method 

Serum samples from AD, cognitive impaired no dementia (CIND) and non-cognitively impaired participants (NCI) 
were measured for HGF levels. Cerebrovascular disease (CeVD)  was assessed by MRI markers of lacunes, 
cortical infarcts and white matter hyperintensities (WMH). 

Results 

After controlling for covariates, higher concentrations of HGF were associated with both disease groups only in 
cases with CeVD : the highest tertile of HGF with CIND + CeVD (odds ratios [OR] 3.29; 95% CI 1.27 - 8.47);  the 
second and highest tertile of HGF with AD + CeVD (OR 5.04; 95% CI 1.27 – 20.06 and OR 4.65; 95% CI 1.11 - 
19.42). Among the different MRI markers of CeVD, only the presence of lacunes was associated with higher HGF 
levels (OR: 2.71; 95% CI: 1.08 – 6.85). 

Conclusion 

Serum HGF may be a useful peripheral biomarker for cognitive decline and dementia in subjects with lacunes. 
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Aims 

Recent studies on Alzheimer’s disease (AD) have suggested that brain damage and neuronal loss start several 
years before clinical symptoms can be recognized. In the last decade, electroencephalography (EEG) has 
emerged as a promising tool to evaluate these processes in AD. Moreover, EEG presents the advantages of 
being portable, widely available and non-invasive. Here, we explore the relationship between the extensively used 
Mini-Mental State Examination (MMSE) scores and EEG features derived from the amplitude modulation analysis 
[1], along with the classical power band features, with the ultimate goal of identifying EEG biomarkers which could 
be useful for monitoring AD progression.[1] Cassani R et al (2014) Front. Aging Neurosci. 6:55. doi: 
10.3389/fnagi.2014.00055 

Method 

EEG data was derived from 20-channel resting-awake recordings from 55 participants. AD patients were 
diagnosed by experienced neurologists according to NINCDS-ADRDA criteria. Participants were classified 
according their MMSE scores into three groups, namely: healthy controls, mild AD, and moderate-to-severe AD. 
EEG amplitude-modulation and power-band features were computed and analyzed to assess their relationship 
with MMSE scores and, consequently, with disease progression. 

Results 

Feature analysis corroborates major findings reported in literature, including the slowing of the EEG with AD. 
Additionally, the present analysis provides further insights into the recently proposed amplitude-modulation 
features and their usefulness in monitoring AD progression. 

Conclusion 

EEG biomarkers of AD progression have been found and could open doors for improved AD monitoring, 
diagnosis, and treatment, particularly in low-income countries where access to doctors and expensive 
neuroimaging tools may be scarce. 
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Aims 

Synaptic dysfunction is the best anatomical correlate of early cognitive impairment in Alzheimer’s disease (AD). 
Since quantitative electroencephalography (qEEG) measures reflect electrical activity at the level of brain 
functional units–synapses in real time, they may serve as valuable diagnostic and/or prognostic classifiers of AD. 
The aim of the present study was to investigated correlation of qEEG measures with the stage of cognitive 
impairment and cerebrospinal fluid (CSF) biomarkers of neurodegeneration in a Memory Clinic cohort.  

Method 

Patients along AD continuum with subjective cognitive impairment (SCI; n=217), mild cognitive impairment (MCI; 
n=249) and AD (n=185) were assessed clinically with neuroimaging, resting state EEG and CSF investigations. 
EEG power spectral analysis, Global Field Power, dipole source localization and Global Field Synchronization, 
qEEG measure of global functional connectivity of the brain, were performed in the same patient groups.   

Results 

Our results based on EEG visual analysis only in the same cohort demonstrated that background EEG activity 
and presence and degree of episodic abnormalities differed significantly among patient groups and were 
correlated to CSF total tau and amyloid β42/phospho-tau ratio. The ongoing qEEG analysis, whose results will be 
presented at the conference, disentangles EEG signal in frequency, time and space domain and adds information 
on topography and connectivity of neuronal networks in preclinical and clinical stages of AD. 

Conclusion 

We have designed a large scale study to investigate biological validity of qEEG measures in relation to CSF 
markers of neurodegeneration which has not been evaluated thus far and has implications for clinical trials and 
possibly practice. 
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Aims 

The purpose of this study was to investigate changes in gamma evoked and event-related powers in four different 
groups. We hypothesized that gamma power may give important information related to “attempts to 
remembering”. 

 

Method 

15 MCI patients and 15 age, gender and education-matched healthy elderly controls, to whom visual simple 
stimulation and visual oddball paradigm were applied, included to the study. In addition, we have two different 
groups (familiar, N=13; unfamiliar, N=13) who were stimulated with a “facebook emblem”. The EEG was recorded 
from 32 locations. The digital FFT-based power spectrum analysis was performed for simple visual stimuli and 
target stimuli of visual oddball paradigm in two different time intervals; 0-900 ms and 350-900 ms. The peak 
amplitude/power at a 25–48 Hz individual frequency was measured. The repeated measures of ANOVA were 
used for statistical analysis by using SPSS software. Three paradigm were analyzed separately for three different 
electrode locations (FP1, F7 and FT7). 

Results 

The ANOVA of event related gamma power revealed significant differences between MCI patients and healthy 
elderly controls (F(1,28) = 5.087; P<0.05) in 350-900 ms time interval (MCI > healthy controls). In the same way, 
subjects unfamiliar with the facebook brand also highly increased gamma power spectral responses exactly in 
FP1, F7 and FT7 locations.  

 

Conclusion 

The results emphasized a useful concept which we denote as “long-standing increase of gamma activity”. We 
conclude that this significantly increase of gamma activity reflects an “attempt to remember” for an unknown 
pattern or a lost memory trace. 
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Aims 

Alzheimer’s disease (AD) trials require patients with a specific biomarker and cognitive profile, targeting particular 
disease severity (prodromal vs MCI vs AD). Episodic memory tasks, such as CANTAB Paired Associates 
Learning (PAL), are associated with AD biomarkers and may therefore be useful for pre-screening. Here we 
assess the utility of PAL to enrich samples for amyloid positive (AB+) patients and patients with deficits in other 
commonly used cognitive tasks (CERAD learning and delayed recall). 

Method 

Data were evaluated from EDAR, a mixed population sample of adults aged over 50 (n= 120). Estimates of 
biomarker enrichment were based on sensitivity and specificity of PAL and the age-specific probability of AB+ in 
the general population. Ability of PAL to detect a deficit in CERAD was based on logistic regression, and subject 
scores in relation to quantile bands of age adjusted normative (PAL) data.  

Results 

With increasing impairment on PAL, the number of subjects screened to identify AB+ is reduced, with the 
percentage reduction depending on sensitivity and specificity. The correlation between PAL and the CERAD list 
learning was -0.65 and delayed recall -0.69. PAL predicted a deficit in list learning with an accuracy of 84%. 
Performance on PAL (-1 sd) worse than age adjusted norms was highly specific for identifying a deficit in the 
CERAD.  

Conclusion 

Pre-screening on episodic memory can enrich samples for AB+ subjects, and identify those likely to show deficits 
in other cognitive tasks. Specific cut points can be identified according to trial requirements for subject 
impairment. 
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Aims 

The association between gait markers and cognition has been reported with regards to gait speed. However, 
there are a limited number of studies examining  the associations of gait variability and asymmetry with cognitive 
performance among old adults with normal cognition. We investigated the association of gait variability and 
asymmetry with the performance of the comprehensive neuropsychological tests in cognitively normal elderly 
individuals. 

Method 

This study was conducted as a part of the Korean Longitudinal Study on Cognitive Aging and Dementia 
(KLOSCAD) which is a population-based nationwide prospective cohort study on the elderly Koreans aged 60 
years and older. We administered comprehensive neuropsychological assessments and gait analysis to 94 
cognitively normal participants of the KLOSCAD. The neuropsychological assessment included eleven cognitive 
tests that cover memory, attention, language, executive function, and visuospatial ability. We measured gait 
parameters using a tri-axial accelerometer over 80 meter-walk at a comfortable pace. We performed multivariate 
linear regression analysis to examine the associations of gait parameters with cognitive performance. 

Results 

Larger gait variability was associated with worse performance in fronto-executive function tests such as 
categorical verbal fluency test and Stroop test. This association remained significant after adjustments for age, 
sex, education, APOE ε4, Geriatric Depression Scale score, and Cumulative Illness Rating Scale score. However, 
neither gait speed nor asymmetry was associated with performance in any of the cognitive tests. 

Conclusion 

Gait variability can be a good candidate marker of frontal dysfunction in the elderly.   
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Aims 

To compare the normative distributions of cognitive scores for cognitively impaired individuals and healthy 
controls.   

Method 

Participants were from the Women’s Healthy Ageing Project, a longitudinal prospective study of Australian 
women. In 2012, 237 women between ages 65-77 completed the neuropsychological battery, and a subgroup of 
these women were classified as MCI, AD, or cognitive impairment due to other causes (e.g. MS, PD). Our 
composite cognitive score incorporates memory, executive functioning, language, visuospatial ability and 
orientation.  

Results 

Analyses compared the impaired subgroup with the entire healthy ageing sample and with age- and education-
matched controls, with similar results.  

Distributions of the composite cognitive score were significantly different between the matched groups (p < 
0.0005). The overlapping coefficient between both curves ranged from 0.30-0.40 (see figure). 
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Conclusion 

We describe the diagnostic “grey area” where comparatively poor cognitive performance can be normative or can 
be due to underlying pathology. This distinction has important clinical and diagnostic implications. While the 
distribution of cognitive performance in this cohort is significantly different between the impaired and healthy 
groups, the overlapping area should not be overlooked; the risk of misclassification is highest in this grey area.  
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Aims 

There are evidences that people with early onset dementia (EOD) seem to be more aware of their condition than 
do late onset dementia (LOD). We aim to assess whether there are differences between the level of awareness in 
EOD and  LOD.  

Method 

A consecutive series of 207 people with Alzheimer’s disease (PwAD) and their caregivers was selected from an 
outpatient unit. PwAD were characterized according to their age at onset of the disease in the EOD (Mean: 60.8, 
SD:2.7, range: 54-64) or LOD (Mean: 74.2, SD:5.4, range: 65-90)  groups. We assessed PwAD awareness, 
cognition, functionality, humor and quality of life and caregivers’ burden. 

Results 

Depression scores were significantly higher in the EOD group (p < .001). There were no significant differences in 
disease duration, dementia severity, cognitive level, functional level, quality of life, and  burden. Awareness did 
not differ between both groups. However, in LOD awareness was predicted by functional level (β = .37, p<.001) 
and self (p = .006) and informant report of QoL (p = .010) with trends  of caregiver burden (p = .085) and cognitive 
level (p = .086). In EOD, awareness was predicted by self (p = .002) and informant report of QoL (p < .001). 

Conclusion 

Impairment in functional level predicts unawareness in LOD, but not in EOD. People with EOD may still have 
demanding activities and become aware of their impairments much sooner than those with relatively simpler 
routines. Additionally, reports of EOD QoL were much stronger related to awareness than in people with LOD. 
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Aims 

The changes occurred in linguistic functions during normal aging, specifically in verbal fluency, have been widely 
studied in the field of cognitive aging. However, compensatory processes that maintain optimal performance in 
verbal fluency with aging are not well known. The aim of this study was to investigate the aging effect on verbal 
fluency, taking into account both the influence of other demographic and cognitive variables and their possible 
compensatory effects. 

Method 

A sample of 438 participants between 30 and 80 years of age was selected. Multiple regression analysis was 
applied in order to study the influence of age and several demographic and cognitive variables on verbal fluency 
(letters, animals and actions). 

Results 

Age had a progressive linear effect on the animals task. A non-linear age effect was observed on the letters and 
actions tasks, showing an acceleration around 50 and 55 years of age, respectively. High education and high 
performance on working memory buffered the effect of age on the letters and animal tasks. However, their 
compensatory effect could not neutralize completely the effect of age on the actions task over the age of 50. 

Conclusion 

Education, as a proxy of cognitive reserve, resulted as one of the most important compensatory factors of the age 
effect on verbal fluency. Other cognitive functions contribute to these compensatory effects, specially, working 
memory. These results may help to better understand compensatory effects of cognitive decline in normal aging, 
as well as identify possible targets for cognitive intervention. 
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Aims 

Cognitively-normal individuals with brain Ab pathology are considered to have preclinical Alzheimer’s disease, but 
progression to mild cognitive impairment (MCI) may occur with or without Ab pathology. The objective of this 
study was therefore to identify Ab-dependent differences among cognitively-healthy people who progressed to 
MCI. 

Method 

Seventy-five cognitively-healthy control participants who progressed to MCI during up to 10 years of follow-up 
from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) were included. Forty participants were Ab-positive 
and 35 were Ab-negative (determined by cerebrospinal fluid (CSF) biomarkers or positron emission tomography 
(PET) examination). We tested effects of Ab on measures of cognition, functional status, depressive symptoms, 
and brain structure and metabolism.  

Results 

Ab-status did not affect time to MCI diagnosis, overall functional decline, or decline in several cognitive tests, but 
Ab-positive progressors had greater decline on specific functional items and specific cognitive tests (logical 
memory, Trail Making Test Part B, and Boston Naming Test), while Ab-negative progressors had a greater 
frequency of depressive symptoms at baseline. Ab-status did not influence patterns of brain atrophy, but Ab-
positive progressors showed greater decline of brain metabolism. 

Conclusion 

The transition from preclinical to prodromal Alzheimer's disease differs from other causes of cognitive decline in 
terms of baseline depressive symptoms, longitudinal decline in specific functional and cognitive domains, and 
longitudinal decline in brain metabolism. This may be used to differentiate the incipient decline associated with Ab 
pathology vs. non-Ab pathologies to further the understanding of disease progression and inform clinical trial 
design.  
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Aims 

Our aim was to assess whether the frontal assessment battery (FAB) could contribute to the differential diagnosis 
of cerebrospinal fluid tap test (CSFTT) responders and non-responders with the hypothesis that CSFTT non-
responders had greater frontal lobe dysfunction. We also explored whether a relationship exists between FAB 
scores and gait disturbance in idiopathic normal-pressure hydrocephalus (INPH) patients. 

Method 

INPH subjects were selected in consecutive order from a prospectively enrolled INPH registry. Fifty-one INPH 
patients constituted the final sample for analysis. 

Results 

Logistic regression analysis using the FAB score as independent variable showed a significant influence of the 
FAB on the differential diagnosis of CSFTT responders and non-responders (p=0.025; OR, 1.186; CI, 1.022 to 
1.377). The FAB scores were negatively correlated with the Timed Up and Go test score (r=-0.382; p=0.007), 10-
meter walking test score (r=-0.351; p=0.014), Gait Status Scale score (r=-0.382; p=0.007), and INPH Grading 
Scale gait score (r=-0.370; p=0.009). 

Conclusion 

Our findings may indicate a possibility for considering FAB scores in patients with ventriculomegaly as potential 
cognitive markers for the prediction of CSFTT response. Association between gait function and FAB scores 
suggests the involvement of similar circuits producing gait symptom and frontal lobe functions in INPH. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1025 

 

  

  

A04.j. Imaging, Biomarkers, Diagnostics: Cognitive, psychometric & behavioral tests 

 
ADPD7-1283 
TEMPORARY BINDING IS AFFECTED BY ALZHEIMER’S DISEASE BUT NOT BY PARKINSON’S DISEASE 
I. Kozlova

1
, M.P. Rodrigues

2,3,4,5,6
, N. Titova

7
, M. Hantman

8
, S. Della Sala

1,6
 

1
The University of Edinburgh, Psychology, Edinburgh, United Kingdom 

2
University Heriot-Watt, Psychology, Edinburgh, United Kingdom 

3
Universidad Autónoma del Caribe, Psychology, Barranquilla, Colombia 

4
Diego Portales University, Psychology, Diego Portales, Chile 

5
NHS Scotland, Scottish Dementia Clinical Research Network, Edinburgh, United Kingdom 

6
The University of Edinburgh, Centre for Cognitive Ageing and Cognitive Epidemiology, Edinburgh, 

United Kingdom 
7
Pirogov Russian National Research Medical University, Neurology and Neurosurgery department, Moscow, 

Russia 
8
Mental Health Research Centre, Department of Alzheimer’s diseases and related disorders, Moscow, Russia  

 
Aims 

Temporary binding (TB) refers to the processes by which different aspects of stimuli such as colours and shapes 
are bound together on a temporary basis as an integrated object (i.e., a coloured shape). To perform this kind of 
task, it is essential to keep track of the rapid changes in the environment. Previous work has shown that people 
with Alzheimer’s Disease (AD) have a particular problem in remembering temporary combinations of information 
from multiple sources, known as 'temporary feature binding'. People with depression and healthy older people 
have memory problems but they do not have a problem with TB.The aim of the study is to assess whether TB is 
affected by Parkinson’s Disease (PD) or whether its impairment is specific to AD.  

Method 

34 patients with PD (16 with and 18 without dementia), 25 mild-AD patients, and 36 cognitively healthy older 
people entered this experiment, which was conducted in Moscow. All participants were tested with a 
neuropsychological battery and with the Flash-cards version of the TB test. 

Results 

Patients with PD dementia showed working memory, visuo-spatial, executive and attentional deficits on standard 
neuropsychological tests. However, contrary to AD patients, all PD patients (with and without dementia) were not 
impaired in TB. 

Conclusion 

The results demonstrate the specificity of TB deficits for AD and show the use of the Flash-cards version of the 
TB test in clinical setting assessing older patients with limited computer literacy. 
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Aims 

Vascular risk factors are related to higher risk of Alzheimer’s disease and lower cognitive performance in older 
adults. Our aim was to assess the association of vascular risk factors with real-space navigation performance and 
the role of APOE status and white matter lesions (WML) on this association. 

Method 

29 subjects with amnestic mild cognitive impairment, 46 subjects with subjective cognitive decline and 17 
cognitively normal older adults underwent spatial navigation testing of egocentric, allocentric and mixed 
navigation in a real-space human analogue of the Morris Water Maze, neuropsychological assessment, MRI brain 
scan with evaluation of WML and blood collection of total, LDL, HDL cholesterol, triglycerides, homocysteine, 
fasting glucose and glycated hemoglobin. 

Results 

In the regression analyses controlling for age, gender, education and depressive symptoms, higher total 
cholesterol level was related to worse mixed navigation performance (β=0.24; p=.015). Higher homocysteine level 
was related to worse mixed and egocentric (β=0.31; p=.003 and β=0.23; p=.017) navigation performance. 
Additional controlling for APOE status and WML did not modify the results. High total cholesterol level increased 
the adverse effect of homocysteine on egocentric and mixed navigation performance. 

Conclusion 

Vascular risk factors including total cholesterol and homocysteine may negatively influence spatial navigation 
performance above and beyond the APOE status and extent of white matter lesions in non-demented older 
adults. The coincidence of high total cholesterol and homocysteine may magnify their adverse effect on spatial 
navigation. 
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Aims 

Benson's syndrome, better known as Posterior Cortical Atrophy (PCA), is usually classified as a rare and atypical 
form of Alzheimer's disease (AD) predominantly affecting the occipital cortex causing complex cortical visual 
deficits. Patients typically present with Balint's syndrome, the trias of ocular apraxia, optic apraxia and simultan 
agnosia. 

Method 

A 52 year old worker complained about difficulties in reading and driving. The later resulted in several small 
accidents. Memory and concentration were impaired (DemTect 9/18). In addition he was in depressive mood an 
anxious. An examination of his visus and eyes did not reveal any suspicious findings. An MRI scan of the head as 
well as CSF were initially completely normal. Only one year later an occipital hypometabolism was detected in 
FDG-PET. A second lumbar puncture disclosed an elevated total tau while the amyloid level was still 
unremarkable. Meanwhile he had developed Balint's syndrome, Richardson's syndrome and parkinsonism 
fullfilling the clinical criteria for PCA and PSP. 

Results 

An amyloid-PET with Pittsburgh Compound B (PIB) did not show pathologic cerebral deposition of amyloid. In a 
Tau-PET a slightly elevated Tau in the occipital cortex was seen. With respect to the early onset dementia genetic 
testing was performed which identified a MAPT mutation. 

Conclusion 

PCA is described almost exclusively in the context of AD, occasionally in Creutzfeldt Jakob disease (CJD) and 
Corticobasal Syndrome (CBS). The observation of PCA in a MAPT mutation carrier presenting with PSP points 
towards overlapping pathophysiologic mechanisms within the tauopathies and suggests, that PCA is not 
necesseraly related to amyloid. 
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Aims 

To compare the diagnostic value of two EVM (Episodic Verbal Memory) test for the detection of prodromal 
Alzheimer Disease (p-AD) defined by Cerebrospinal Fluid (CSF) biomarkers, and to evaluate their prognostic 
implications 

Method 

We included 202 patients with Mild Cognitive Impairment (MCI, Petersen et al. 2004) from the SPIN Barcelona 
cohort, with a mean age of 68.7 years (SD:8.2), mean MMSE (Mini Mental State Examination) score was 27.3 
(SD:2.4), with a mean of follow-up of 31.6±25 months. All subjects underwent an extensive neuropsychological 
battery including two test of episodic verbal memory task: FCSRT (free and cued recall with semantic clues) and 
CERAD verbal word list (free recall and recognition). All had CSF sample collected. Z-scores were calculated for 
all tests. p-AD was defined as t-Tau/Aß42 > 0.52. Cognitive progression (CP) was defined by a decrease of three 
points between the first and last MMSE 

Results 

48.5% of the patients had a CSF biomarker profile indicative of p-AD (MCI-AD). The MCI-AD group had a worst 
memory performance (p<0.0001). FCSRT total free had the highest sensitivity (90.8%) while CERAD recognition 
showed the highest specificity (79.6%). FCSRT and word list test of CERAD showed only moderate agreement. 
Patients who failed both test showed worse prognosis that those that failed only one (p<0.05). 

Conclusion 

The combination of two EVM test (free and cued recall measures) increases the probability of the detection of p-
AD and abnormal scores on both tests increases the likelihood of conversion to dementia in patients with p-AD 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1029 

 

  

  

A04.j. Imaging, Biomarkers, Diagnostics: Cognitive, psychometric & behavioral tests 

 
ADPD7-1302 
DEFECTS IN GLUCOSE METABOLISM AND IMPAIRED COGNITIVE FUNCTION 
M. Schön

1
, L. Slobodová

1
, P. Krumpolec

2
, S. Vallová

3
, S. Šutovský

4
, Z. Košutzká

5
, I. Straka

5
, P. Valkovič

5
, 

J. Ukropec
2
, B. Ukropcová

2
 

1
Faculty of Medicine- Comenius University, Institute of Pathological Physiology, Bratislava, Slovak Republic 

2
Biomedical Research Center- Slovak Academy of Science, Laboratory of diabetes and metabolic disorders, 

Bratislava, Slovak Republic 
3
Institute of Pathological Physiology, Faculty of Medicine- Comenius University, Bratislava, Slovak Republic 

4
Faculty of Medicine- Comenius University and University Hospital Bratislava, 1st Department of Neurology, 

Bratislava, Slovak Republic 
5
Faculty of Medicine- Comenius University and University Hospital Bratislava, 2nd Department of Neurology, 

Bratislava, Slovak Republic  
 
Aims 

Substantial evidence indicates that impaired glucose metabolism increases the risk of cognitive decline. Recent 
evidence indicates that regular physical activity can prevent age-related metabolic and cognitive decline. 

(i) to evaluate cognitive functions in patients with prediabetes (preDM2)&T2D (ii) to determine associations of 
regular physical activity and cognitive functions. 

Method 

Study population (n=51; 68.3±7.9yrs, M/F=20/31) including patients with preDM2&T2D (n=10). Physical activity 
level was assessed by validated questionnaire providing work, leisure and sport indexes. Cognitive functions 
were assessed by the battery of cognitive tests (Addenbrook‘s test ACE-R; Mini Mental State Examination 
MMSE; Montreal Cognitive Assessment MoCA; computerized CogState). PreDM2 was diagnosed by oral glucose 
tolerance test (OGTT).  

Results 

Performance in standardized cognitive tests MMSE, MoCA, ACE-R was negatively associated with 2h glycaemia 
(R=-0.43, p<0.005; R=-0.33, p<0.05; R=-0.30, p<0.05) and positively with sport index (measure of self-assessed 
sport activity) (R=0.265, p<0.05; R=0.20, p<0.05; R=0.29, p<0.01). Working memory test score (CogState, 
R=0.47, p<0.05) was negatively and reaction time in short-term computerized memory test (MemTrax, R=0.72, 
p<0.05) was positively associated with 2h glucose. Psychomotor attention score and detection test reaction time 
were also associated with sport index (CogState, R=0.39, p<0.01; R=-0.41, p<0.01). Multiple regression analysis 
revealed that 2h glucose and sport index are the strongest age, gender and BMI independent predictors of 
cognitive function as assessed by MMSE.  

Conclusion 

Impaired glucose metabolism and low sport activity were associated with impaired cognitive fuction in seniors, 
supporting a role of active lifestyle in prevention of age-associated cognitive and metabolic decline.  

SAS–NSC Joint Research Cooperation grant 2013/17, VEGA 2/0191/15, APVV 15-0253 
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Aims 

In the Alzheimer´s disease and Parkinson disease may occur disorders of saccadic eye movements. Currently, 
there is no effective method that allows distinguishing between these groups on the basis of parameters of 
saccades. The study aimed to discover underlying associations within the data and aggregate them into separate 
clusters. 

Method 

The study was conducted on a group of 91 subjects. Twenty-seven patients with mild and intermediate 
Alzheimer´s dementia (AD), eighteen patients with Parkinson disease (PD), and forty-six healthy control subjects 
(C) (matched for age) were examined. The parameters of saccadic eye movements were measured with the use 
of Saccadometer (Advanced Clinical Instrumentation, Cambridge, UK). The mean values of six saccadic 
parameters were taken into account in the analysis: latency [ms], promptness [Hz], duration [ms], amplitude [deg], 
peak velocity [deg/s] and the number of executed saccades. The Grade Correspondence Cluster Analysis 
(GCCA) was performed in this study. The GradeStat software was used to investigate the data. 

Results 

The results of the GCCA allow to differentiate AD, PD and C groups. A matrix of representativeness coefficients is 
obtained as a results of the GCCA and presents the distribution of diseases / healthy subjects in each cluster. 
Latency creates separate cluster, which suggests that it contains very specific information. 

Conclusion 

The GCCA helps to easily explore a multivariate data set, investigate the hidden relationships (trends) and 
indicate separate clusters, which can be further analysed. On the other hand the multivariate outliers, which might 
interfere these trends, can be detected. 
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Aims 

In previous studies we have shown that Alzheimer's disease (AD) patients present abnormalities of saccadic eye 
movements. The aim of this study is to find the features and the values of parameters in patients with AD differ 
from healthy individuals using quantitative measurement methods that could help in the future to differentiate 
people with an uncertain diagnosis. 

Method 

In the study participated 72 people (age, 79.1±5.21) with AD (F00.0, F00.1, F00.2 ) and 44 healthy ones (C) (age, 
78.3±4.7). The parameters of saccadic eye movements were measured with the use of Saccadometer Advanced. 
Two experiments were performed: prosaccades and antisaccades tasks. It was analyzed several parameters of 
saccades, including: errors, accuracy, amplitude, duration, latency, velocity, acceleration and profile of saccades. 

Results 

Statistically significant differences beetwen AD and C in the seven parameters in the prosaccades and five 
parameters in the antisaccades tasks were found. In both tasks significantly differentiating both groups are: the 
number of correct saccades (AD<C), directional errors (AD<C), latency (AD>C), and rising slope duration 
(AD<C), falling slope duration (AD>C), rising slope percent (AD<C), falling slope percent (AD<C). AD patients 
have much smaller slope in the rising phase of the saccade. 

Conclusion 

Motor dysfunction found in oculometry studies may result from incorrect processing of visual information at 
multiple levels of neural organization. Appearing in the early stages of the disease pathological changes in 
different parts of the brain in AD subjects cause disruption of neural circuits between the cortex and the basal 
ganglia. It may affect the ocular movement disturbances. 
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Aims 

Mild cognitive impairment can be sorted to early mild cognitive impairment (EMCI) or late mild cognitive 
impairment (LMCI) according to severity. The aim of present study is to compare the prognosis and clinical 
course between EMCI 

Method 

From January, 2009 to April, 2014, we recruited 200 patients with MCI from memory and dementia clinic at the 
Neurology Department of Taipei Veteran General Hospital. All patients receive two series neuropsychological 
evaluation and were categorized to EMCI or LMCI according to Alzheimer's Disease Neuroimaging Initiate-2 
(ADNI-2) criteria.  

Results 

Total 92 patients with EMCI and 108 patients with LMCI were included. The mean follow up duration was 
1.72±0.99 years. The LMCI group showed a higher risk of progression to dementia (p<0.001). The LMCI groups 
had significantly more severe annual decline in MMSE (p=0.011), Trail making test B-line (P=0.020), and digital 
forward test (P=0.011). In EMCI group, more annual decline in logic memory retention score (p=0.029) and 
delayed recall score (P=0.029) were found. No significant different was found in episodic memory, language and 
visuospatial function.  

Conclusion 

The group of LMCI had higher risk of progression to dementia. In EMCI and LMCI, the annual decline of episodic 
memory, language and visuospatial function were similar. There was more significant annual decline in global 
cognitive function (MMSE), executive function (Trail making B test) and attention (Digital forward test), which 
indicated that executive function is a mandatory function decline to dementia. 
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Aims 

To evaluate the impact of white matter hyperintensities (WMH) of cholinergic pathways on cognitive function and 
cognitive impairment in normal elderly, and patients with mild cognitive impairment (MCI) and AD. 

Method 

216 subjects were involved, and divided into three groups according to cognition, 182 normal controls, 23 MCI 
individuals, 11 AD patients. The CHIPS, Fazekas, and ARWMC scales were selected to evaluate the WMH. 

Results 

The prevalence of WMH of cholinergic pathways reflected by CHIPS is 78.7%, minimal impairment is 31.9%, and 
severe impairment is 46.8%. The prevalence of cognitive impairment (MCI+AD) in CHIPS normal, minimal and 
severe groups is 2.2%8.7%26.7% respectively (p=0.000). Logistic analysis showed that CHIPS severity had a 
significant influence on the cognitive impairment (combined MCI and AD) (OR=2.858, 95%CI=1.277-6.397), and 
increased the MCI risk significantly (OR=6.112, 95%CI=1.803- 20.718). Multivariate analysis, adjusted by age 
and education, showed that MoCA total score, as well as each item, had no relationship with the CHIPS scores 
(p>0.05). 

Conclusion 

The WMH of cholinergic pathways reflected by CHIPS is common in elderly, and the WMH of cholinergic 
pathways increase the risk of MCI and AD. 
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Aims 

At the moment create of this abstract we have not official  valid system for evaluation of olfactory for Russian. 
Usually used for investigate of olfaction not-quantitate method. Aim of this trial is explore opportunities Smell 
Identification Test™ (UPSIT) for Russian population, and assessment validity and accuracy. 

Method 

We collected 81 clinical health subject (from 21 to 68 years, 37,85±11,44, 33 man and 48 woman), each subject 
was administered the UPSIT. In this test odor is present at microcapsules. Language (and odor kits) of this UPSIT 
is American English, it is due that Russian kit not available now. We translate all variants of answer to Russian, of 
course. We expected that part of the odors will not be familiar for patients or will not accurately reproduced. We 
calculate average correct identification of each odor. 

Results 
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Average total score was 31,73±3,43.  It is less than results for this test to Americans. Only 3 odors have 100% 
identification: smoke, peach and onion. We indicate 12 inadequate odor (identification less than 0.75). We sure, 
that part of them was incorrect reproduced:  orange (0,10±0,21), gasoline (0.45±0,44), grass (0,65±0,43), banana 
(0.63±0,41). Other part was fameless:  fruit punch (0,60±0,47), licorice(0,50±0,55), cheddar (0,63±0,46), 
turpentine (0,50±0,50), root beer (0,68±0,46). We do not understand reason of low identification for  pizza 
(0,65±0,46), lime (0,65±0,46) and lemon(0,63±0,46). 

Conclusion 

 Average total score is less than standard. We think, that  after change  9 odors situation will more correct. It is 
need  new investigate  for check it. We plan to continue the research after receiving funding. 
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Aims 

The aim of this study is to find new diagnostic methodologies to anticipate and facilitate the diagnosis of 
Alzheimer Disease (AD). Moreover, we also try to find new cellular and/or molecular targets to address drugs that 
could modulate AD-related neuroinflammation. 

Method 

We analysed retinal tissue of triple transgenic AD mouse model (3xTg-AD) for the presence of Amyloid Beta and 
pTau by immunofluorescence. We further evaluate microglia activation state to underline differences between 
different tissues during the disease development. 

Results 

We found that 3xTg-AD mice had Amyloid Beta and pTau aggregates in their retinal tissues (that were not 
present in wt mice) and that plaques dimension increased with age. We also found some differences between 
retinal and brain microglia, both in term of morphology and activation state. 

Conclusion 

With the results of this study we propose a less invasive and cheaper method to detect Amyloid Beta and pTau 
aggregates  based on the analysis of patients retinal tissue; as we noticed that the presence of these aggregates 
is earlier then the beginning of cognitive impairments in mice, this method could also anticipate the diagnosis. 
Moreover, we analyzed microglia activation state during the development of the disease and we propose the 
research of new drugs acting on these cells aimed to reduce AD-related neuroinflammation. 
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Aims 

To reveal alteration of small vessels in cognitive impairment patient, we investigated the comparison of retinal 
microvascular alterations in amyloid positive cognitive impairment related to Alzheimer’s disease (ADCI) and 
amyloid negative subcortical vascular cognitive impairment (SVCI) compared to normal cognitive (NC) people. 

Method 

We recruited 29 amyloid positive ADCI patients, 28 amyloid negative SVCI patients who were confirmed by 11C-
PiB-PET scan and 34 NC individuals. All participants underwent detailed neuropsychological testing and MRI. We 
compared the retinal vascular parameters (retinal fractal dimension, vascular caliber, tortuosity and branching 
angle) from digital fundus photographs using a semi-automated computer-assisted program. 

Results 

Compared to NC individuals, the SVCI patients had smaller total and arteriolar fractal dimensions while there was 
no significant difference of fractal dimension between ADCI and NC groups. Retinal vascular caliber, tortuosity 
and branching angle were not different among the groups. 

Conclusion 

Alteration in retinal fractal dimension reflected cerebral microvascular changes in the SVCI group. The ADCI 
group having amyloid pathology had no definite difference of retinal parameters compared to NC group. 
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ADPD7-1908 
IN VITRO STRUCTURAL CHARACTERIZATION OF PROTEIN AGGREGATES AND AMYLOID FIBRILS BY 
CIRCULAR DICHROISM SPECTROSCOPY 
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Aims 

Determination of the structure of protein aggregates is a difficult task. High resolution methods, such as X-ray 
crystallography and NMR could be used only in few exceptional cases for the aggregates or fibrils of short 
peptides because of the large size, inhomogenity, and often insolubility of the aggregates. Our aim was to 
develop further our new method for protein secondary structure (SS) determination by circular dichroism (CD) 
spectroscopy and characterize the relationship between the structure and (patho)physiological function of amyloid 
aggregates. 

Method 

CD spectroscopy has been widely used for the study of SS of proteins. However, the previously available 
algorithms often failed to provide reliable estimations on beta-sheet-rich structures, such as that of amyloid fibrils. 
We recorded the CD and synchrotron radiation CD (SRCD) spectra of various aggregated forms of different 
amyloidogenic proteins, such as amyloid-beta, alpha-synuclein, beta2-microglobulin, polyglutamin, and insulin, 
associated with different degenerative diseases. Reference measurements were carried out by infrared 
spectroscopy. Aggregate morphology was investigated by EM. 

Results 

We recorded high quality CD spectra of various amyloid fibrils under different buffer conditions. Using our recently 
published algorithm (http://bestsel.elte.hu) we were able to distinguish structural variants and provide a detailed 
characterization of their SS composition including the parallel or antiparallel orientation and twist of beta-sheets. 

Conclusion 

CD spectroscopy can make a distintion between various conformational variants of aggregates of disease related 
amyloidogenic proteins. This fast and inexpensive technique can provide quantitative and detailed secondary 
structure information and relate it to aggregate morphology and pathological effect. 

Reference: Micsonai  et al. (2015) PNAS, 112,E3095-E3103. 
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ADPD7-0206 
ANATOMICAL SUBTYPES OF AMNESTIC MILD COGNITIVE IMPAIRMENT 
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Aims 

Since amnestic mild cognitive impairment (aMCI) is a heterogenous group, classifying its subtype may help 
predict its underlying pathology and prognosis. We aimed to categorize aMCI patients based on their patterns of 
cortical thickness and compared clinical characteristics and dementia conversion rate among the subtypes. 

Method 

A total of 706 aMCI patients were clustered into 3 subgroups based on cortical thickness. Cortical thickness of 
each subgroup was compared to 320 normal controls. All participants underwent brain MRI and 
neuropsychological tests, and 74 patients underwent amyloid PET using 

11
C-Pittsburgh compound B PET or 

18
F-

Florbetaben PET. 495 patients were followed up for longer than 12 months (mean 44.6 months). Baseline clinical 
characteristics, neuropsychological test results, amyloid PET results, and dementia conversion rate were 
compared among the anatomical subtypes. 

Results 

aMCI patients were divided into three subtypes: Temporo-parietal atrophy subtype (29.3%), Minimal atrophy 
subtype (39.2%), and Medial temporal atrophy subtype (31.4%). Although age, gender, education level, and 
baseline cognitive function did not differ across the three subtypes, Temporo-parietal atrophy subtype had highest 
prevalence of APOE e4 carriers (43.7%, p=0.015), highest rate of amyloid PET positivity (73.9%, p=0.034), and 
highest dementia conversion rate (45.3%, p=0.033). 

Conclusion 

Our findings add evidence that aMCI is heterogenous and its prognosis differ according to anatomical subtypes. 
aMCI patients with Temporo-parietal atrophy were more likely to have underlying Alzheimer’s disease pathology 
and showed worst prognosis. 
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ADPD7-0379 
PARADOX STRUCTURAL AND FUNCTIONAL ALTERATIONS IN THE RETINAS OF APPSWEPS1DE9 
MOUSE MODEL DURING THE PRESYMPTOMATIC STAGE OF ALZHEIMER’S DISEASE 
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Aims 

Amyloid plaques were identified in postmortem eyes from Alzheimer’s disease (AD) patients and amyloid-beta 
accumulates in the retina prior to brain in a transgenic APPswePS1dE9 mouse model. In this work, we assessed 
whether AD-related pathological alterations also begin in the retina prior to brain. 

  

Method 

Transgenic APPswePS1dE9 and the littermate wild-type mice aged 3, 6, 9 and 12-16 months were used in 
western blot and ELISA to study TNFalpha, amyloid-beta and its immediate precursor beta-C-terminal fragment 
(beta-CTF), as well as phenotypic (glial fibrillary acidic protein, GFAP) and functional (translocator protein, TSPO) 
astrocyte markers. Spectral domain optical coherence tomography (OCT) and electroretinography (ERG) were 
used for structural and functional analysis, respectively.  

Results 

AD-like pathology in the retina of APPswePS1dE9 was staged as clinically presymptomatic up to 6 months based 
on the assessment of beta-CTF and amyloid-beta. During this stage, a non-significant trend towards increase in 
TNFalpha and GFAP was observed. By contrast, both GFAP and TSPO were significantly increased at 9 months 
(corresponding to plaque burden) thus pointing to the AD-related activation of retinal glial cells during the clinical 
stage. Unexpectedly, OCT indicated significantly thicker retinas in 3-month-old APPswePS1dE9 than in wild-type 
mice whilst the retinas of transgenic mice were thinner at 12 months. Preliminary ERG data point to a transient 
increase in responsiveness of APPswePS1dE9 retinas’ neurons to light at 3 and 6-9 months, which was inversed 
at 12 months. 

Conclusion 

Structural and functional retinal alterations, accessible to non-invasive exploration by OCT and ERG, appear 
detectable during the presymptomatic stage of AD. 
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ADPD7-1485 
THIOPHENE-BASED NSC-COMPOUNDS AS BIOMARKERS FOR A VARIETY OF MISFOLDED PROTEINS 
LINKED TO NEURODEGENERATIV DISEASES 
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Aims 

Neuroscios compounds (NSC cpds) are highly blood-brain barrier (BBB)-permeable thiophene-based small 
molecules that interact with protein aggregates related to several neurodegenerative diseases. Here we present 
in vitro binding abilities of these compounds to prions, SOD1, huntingtin, amyloid and Tau. All of those are related 
to neurodegenerative disorders including rare diseases such as Creutzfeldt Jacobs Disease (CJD), also shown in 
several publications by Adriano Aguzzi (e.g. Sigurdson et al., 2007; Herrmann et al., 2015), amyotrophic lateral 
sclerosis (ALS), Huntington Disease (HD), Alzheimer’s Disease (AD) and Tauopathies.  

Method 

Brain sections of mouse models related to CJD, ALS, HD and AD were in vitro labeled using NSC cpds and 
immunohistochemically double-labelled with disease markers for pathological structures relevant in these 
diseases.  

Results 

NSC cpds bound to all tested misfolded proteins. Among those, two human forms of prions, aggregated SOD1, 
huntingtin, amyloid and neurofibrillary tangles were selectively labeled. Binding was verified with specific co-
labeling for each case. They give us an unprecedented view on pathological events due to their strong binding 
capabilities and conformation dependent emission wavelengths.  

Conclusion 

NSC cpds are promising candidates for detection of biomarkers for in vivo diagnostics and differentiation of 
neurodegenerative disorders. Some of these cpds are very universally binding, some are more selective and 
usable for differential diagnosis.  
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ADPD7-0660 
ABNORMAL DYNAMICAL SIGNAL COMPLEXITY IN PATIENTS WITH MILD COGNITIVE IMPAIRMENT AND 
ALZHEIMER’ S DISEASE: A MULTISCALE ENTROPY ANALYSIS 
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Aims 

Multiscale entropy (MSE) analysis is a novel entropy-based approach for measuring dynamical complexity in 
physiological systems over a range of temporal scales. To evaluate this analytic approach as an aid to elucidating 
the pathophysiologic mechanisms in MCI and AD. 

Method 

The current study examined MSE in the subjects with 32 normal control (NC), 27 amnestic mild cognitive 
impairment (aMCI) and 24 Alzheimer’s disease (AD) using resting-state fNIRS imaging data. MSE analysis was 
performed and we further assessed its relation to cognition.  

Results 

MSE measures identified abnormal hemoglobin signal complexity in several networks, e.g., default, frontoparietal, 
ventral and visual networks in AD patients. We also found that there is significant positive correlations between 
MSE and cognitive performances in default network, ventral attention networks, and visual networks across 
groups. 

Conclusion 

These findings show that MSE-based analytic methods may serve as a novel approach for characterizing and 
understanding abnormal cortical signal complexity in MCI and AD patients. 
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PROBING THE LIPIDOMICS OF DEATH: CHANGES IN BRAIN SPHINGOLIPID AND 
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Aims 

Cerebral lipid metabolic abnormalities in Parkinson’s Disease (PD) and Alzheimer’s Disease (AD) are assessed 
post-mortem.  Few studies have assessed the impact of post-mortem time on quantitative lipidomics.  To address 
this issue, we used LC-ESI-MS and AP-MALDI to profile sphingolipid and glycerophospholipid metabolism in 
hippocampus and entorhinal cortex at various times post-mortem in the TgCRND8 mouse model of AD and 
human. 

Method 

Glycerophospholipids and sphingolipids were extracted using a modified Bligh & Dyer lipid extraction protocol 
developed by our team to enrich for membrane metabolites. Lipidomes were profiled using liquid 
chromatography/electrospray ionization tandem mass spectrometry (LC-ESI MS/MS) and selected reaction 
monitoring (SRM) mode on a AB Sciex QTRAP5500. Imaging mass spectrometry (IMS) in brain tissue in situ was 

performed using an atmospheric-pressure matrix-assisted laser desorption/ionization (AP-MALDI) source coupled 
to a high resolution orbitrap mass spectrometer (Q Exactive Plus) at various time points post-mortem.  Results 
were compared to those obtained in human hippocampus and entorhinal cortex of cognitively normal (no 
neurological disease) and AD brain tissue. 

Results 

We show that glycerophosphocholine (GPC) metabolite lipidome quantifiably changes from the time of death to 1, 
3, 6, and 12 hours post-mortem. Visualization of changes in GPC distribution in post-mortem brain of normal and 
AD mouse confirmed this observation. 

Conclusion 

Our data reveal essential information about localization and metabolism of lipids in the brain after death critical for 
all analysis of post-mortem human AD brain. They also indicate that interpretation of changes in the AD lipidome 
should consider the effect of death on lipid metabolism. 
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BIOMARKERS AND FUNCTIONAL DECLINE IN PRODROMAL ALZHEIMER’S DISEASE 
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Aims 

Little is known of possible associations between Alzheimer’s disease (AD) biomarkers and instrumental activities 
of daily living (IADL) change over time. The present study seeks to identify relationships between baseline 
imaging and fluid biomarker profiles, and decline in IADL utilising data collated from the AD Neuroimaging 
Initiative (ADNI) cohort. 

Method 

The current study utilised data collected at baseline and over 36-months in 12-month increments. Included were 
baseline data from cognitively normal (n = 156), early mild cognitive impairment (MCI) (n = 189), and patients with 
MCI (n = 164) from all stages of ADNI. Included subjects had available imaging (MRI, FDG PET) CSF proteins 
(beta-amyloid 1-42, t-tau and p-tau) and APOE epsillon 4 allele carrier status, plus a measure of cognition and 
IADL. Longitudinal analyses via generalized estimating equations (GEE) was applied to examine the influence of 
the individual biomarker measures on IADL deterioration 

Results 

A significant correlation was found between baseline biomarkers - specifically CSF beta-amyloid and FDG PET 
and IADL change over a 5 year-period in late MCI individuals. Importantly, comparable correlations between 
biomarker presence and temporal decline in both functional and cognitive performance were also noted. 

Conclusion 

We show that distinct baseline biomarkers may predict latent changes in functional IADL. Our results necessitate 
a revision of the commonly held view upholding cognitive changes as the predominant endpoint measure 
associated with presence of abnormal baseline biomarkers. These results emphasise ADL-biomarker 
associations as an important consideration for dementia treatment and prevention trials. 
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DECREASED NUMBER OF RETINAL PERICYTES IN ALZHEIMER'S DISEASE PATIENTS 
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Aims 

Previous studies have shown a marked loss of brain pericytes, a cell type important for blood brain barrier 
integrity, vessel stability and angiogenesis, in patients with Alzheimer’s disease (AD). Theoretically, this loss 
could underlie the vascular pathology commonly found in these patients. Since the eye’s retina in many ways is 
considered to be an extension of the brain, it is interesting to investigate whether the AD related pericyte loss also 
can be detected in the retina and if such loss is related to AD pathology in the brain. 

Method 

Retinas from AD patients (n=8) and non-demented controls (n=6) were immunochemically stained against the 
pericyte marker NG2 and the number of pericytes as well as the length of capillaries was quantified. 

Results 

We found a significant reduction in number of pericytes in AD patients compared to non-demented controls, 
whereas capillary length did not differ between the two groups. We also saw a trend towards a negative 
correlation between number of retinal pericytes and the brain burden of amyloid beta and neurofibrillary tangles 
(Braak stages). 

Conclusion 

To conclude, our results add to the increasing number of studies suggesting a role for pericytes in AD pathology 
and indicate the possibility that pericyte loss in the AD brain can be reflected in the retina. 
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Aims 

To advance understanding of neurodegenerative disease, we endeavored to develop a fully automated 
multiplexed digital immunoassay for simultaneous measurement of amyloid beta1-42, amyloid beta1-40 and total 
tau in serum, plasma and CSF. 

Method 

Reagents were developed for use on the Simoa HD-1 Analyzer. The Analyzer performs a 2-step sandwich 
immunoassay, transfers labeled capture beads to an array of microwells, and interrogates the wells for presence 
of enzyme label.  A single labeled analyte molecule provides sufficient fluorescence in 30 seconds to be detected. 
The concentration of target is interpolated from a calibration curve. We evaluated the three assays for sensitivity, 
recovery, linearity, precision, and normal range. 

Results 

Limits of detection (2.5SD) were 0.019 pg/mL (tau), 0.045 pg/mL (Abeta42) and 0.196 pg/mL (Abeta40).  Limits of 
quantification were 0.063 pg/mL (tau), 0.142 pg/ml (Abeta42) and 0.675 pg/mL (Abeta40). Spike/recovery, 
linearity, dilution linearity were within a 80-120% range. Inter reagent lot CV was 3.5% and inter instrument CV 
was 4.1% across 2 lots, 3 instruments and 6 samples. Within run, between run, between day CVs were below 
10%.  Plasma, serum and CSF respectively from healthy donors gave the following results: median [tau] 
1.43pg/ml, 0.561pg/ml and 82.5pg/ml; median [Abeta42] 11.1pg/mL 10.6pg/mL and 592pg/mL; median [Abeta40] 
209pg/mL, 183 pg/mL and 6,898 pg/mL.  

Conclusion 

The Simoa neurodegeneration 3-plex is the first to reliably measure all 3 biomarkers simultaneously in plasma, 
serum or CSF samples, and represents a new tool for neurodegeneration research. 
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Aims 

Recent initiatives such as the Alzheimer’s Disease Sequencing Project (ADSP) have created sequencing-based 
study cohorts for late-onset Alzheimer’s disease. While this resource provides nucleotide-level resolution of 
genetic variants, it suffers from relatively small sample size and population substructure that limits association 
power. We addressed this limitation by devising a method of genome-wide association that implements a 
generalized linear mixed model in a Bayesian context. 

Method 

Our approach, Bayes-GLMM, has four main features: (1) support of categorical, binary and quantitative variables; 
(2) cohesive integration of previous GWAS results for related traits; (3) correction for sample relatedness by 
mixed modeling; and (4) model estimation by both Markov chain Monte Carlo (MCMC) sampling and maximal 
likelihood estimation. We applied Bayes-GLMM to the ADSP whole-genome sequencing cohort, which includes 
categorical disease diagnoses of 570 individuals drawn from 111 families. 

Results 

We identified four variants in three loci significantly associated with Alzheimer’s disease. The loci were not 
identified using traditional methods. The four variants (rs10490263, rs74944275, rs149372995, rs140233081) are 
located in intergenic regions with the closest genes not previously associated with AD. The two linked variants lie 
between the genes PRKAR1B and PDGFA. These proteins are localized to the glial-vascular unit, further 
implicating vascular function in modifying susceptibility to AD. 

Conclusion 

This work provides new candidates loci for Alzheimer’s disease, obtained from the first implementation of a 
flexible, generalized mixed model approach in a Bayesian framework for association studies. 
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Aims 

Mutations in the presenilin 1 (PSEN 1) gene on chromosome 14 are the most common causes of autosomal 
dominant Alzheimer’s disease (AD). PSEN 1 AD has a broad clinical phenotype, associated not only wih 
dementia but also with a variety of other neurological features which may include epileptic seizures. Around 20% 
of recorded PSEN 1 mutations have been reported to be associated with epileptic seizures sometimes occurring 
as an early feature of disease, sometimes late. 

Method 

We report here the story of of a Tunisian family members with early onset Alzheimer's disease  associated with a 
PSEN1 mutation in the exon 4 (I83T). One member of this family, carrying the mutation, began reporting seizures 
at the age of 7 with a drug-resistant epilepsy despite polytherapy. 

Results 

Biological and radiological studies were negative. At the the age of 30 he presented cognitive decline. Alzheimer’s 
disease is associated with an increased risk of unprovoked seizures. However, the underlying mechanisms of 
seizure induction remain elusive; a number of possibilities have been considered. It has been shown in 
experimental animals that amyloid β-peptides accumulation may induce neuronal hyperexcitability and trigger 
progressive epilepsy. In others studies, ectopic neurons that contained tau deposits and neurofibrillary tangles 
were identified in white matter, with appearances thought to be suggestive of a neuronal migration disorder. 

Conclusion 

In this case, may this epilepsy, frequently associated with different PSEN1 mutations, precede cognitive 
decline?  Can we retain the PSEN1 mutation (I83T) as an etiology of this epilepsy? 
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Aims 

Objective: The ATP-binding cassette, sub-family A (ABC1), member 7 (ABCA7) gene has been implicated as a 

risk factor in Alzheimer disease (AD) across populations including African American (AA) and non-Hispanic white 
(NHW). However, the effect is significantly stronger in AA than in the Asian and NHW populations. We recently 
reported a relatively common 44 base pair deletion in AA significantly associated with disease (p=1.414x10

-5
, 

Cukier, et al, 2016). The deleted allele is predicted to produce a frameshift mutation (p.Arg578Alafs) resulting in a 
truncated protein. 

Method 

To further understand the mechanism by which the ABCA7 deletion may be acting, induced pluripotent stem cells 

(iPSC) lines were developed from the blood of two unrelated AA AD individuals bearing the deletion, as well as 
two gender, aged, and ethnically matched control individuals. 

Results 

Each iPSC line was validated for pluripotency and karyotyped. The iPSC lines were cultured as embroid bodies, 
then neural rosettes, and finally as a monolayer to promote cortical neuronal differentiation. RNA from the AD 
individuals have demonstrated a stable RNA transcript produced from the ABCA7 deletion allele. iPSC-derived 
cortical neurons were then examined by ELISA to measure levels of pathogenic b40-amyloid at day 45 and 95 of 
differentiation. While higher levels of b40-amyloid were found in the older neurons compared to younger neurons, 
the AD cases had higher levels of b40-amyloid compared to controls. 

Conclusion 

This deletion in ABCA7 may represent an ethnic-specific pathogenic alteration in AD resulting in impaired APP 
processing and increased production of toxic b-amyloid production. 
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Aims 

Greater than 25 loci have been associated with late onset Alzheimer disease (LOAD), however, additional genetic 
factors remain.  Our goal is to identify rare variants contributing to AD risk. 

Method 

We performed whole exome sequencing (WES) on 28 LOAD families to identify rare risk variants. The pedigrees 
chosen  have an average of eight AD subjects. Variants were filtered for segregating, nonsynonymous, and loss-
of-function rare variants (MAF <0.01). A high priority was given if the variant was predicted to have a functional 
consequence (CADD score (>15)), fell within a linkage peak, and by comparing results across families. 

Results 

Ten families were identified to have variants of interest located in peak LOD regions (LOD=1.02-2.95). Examples 
include a family with a variant co-segregating in 11 AD individuals in TTC3, a regulator of Akt signaling 
(LOD=2.66, Cukier, et al, 2016), and a family segregating an alteration in CD163L1, a gene involved in immunity 
and endocytosis (LOD=2.95). Another segregating variant was identified in the tumor suppressor gene CTNNA1, 

which encodes a catenin protein involved in the cerebral cortex (LOD=2.36). When comparing variants across 
families, genes with alterations identified in more than one family include PLEKHG5, a gene reported to be 
involved in CMT as well as distal SMA, and THBS2, which is involved in synaptogenesis in the CNS.  

Conclusion 

WES identified genes with rare variants co-segregating with disease. Given the known functions of some of these 
genes, they are potentially involved in AD risk. 
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Aims 

Parkinson’s disease (PD) and Alzheimer’s disease (AD) are common neurodegenerative diseases associated 
with aging. People can develop both PD and AD or features associated with both diseases which may involve 
shared pathways. Therefore, we investigated the influence of PD susceptibility genes on AD with Parkinsonian 
symptoms (AD-P). 

Method 

Genetic and clinical data from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) cohort were analyzed 
focusing on AD and AD-P, reported in the clinical exam or medical history. Genetic analyses were restricted to 
non-Hispanic Caucasian individuals. Pearson’s chi-squared test was performed comparing Parkinsonian 
symptom status (presence/absence) and genotype at SNP- and gene-level for PD susceptibility genes identified 
and replicated in large-scale GWAS (Nalls et al. 2014). For gene-level tests, results of all SNPs within 5kb of each 
gene were aggregated while considering their linkage disequilibrium structure using PLINK set-based tests. 

Results 

A gene-based association analysis identified FAM47E as significantly associated with AD-P after multiple 
comparison adjustments (uncorrected p=0.00168). INPP5F was nominally significant (uncorrected p=0.00852). A 
synonymous variant (rs61740422) in FAM47E and an intronic variant (rs55921462) of INPP5F showed the 
strongest associations (uncorrected p=0.00071, 0.00224, respectively). Risk for AD-P was higher in AD patients 
carrying the minor alleles of these two SNPs. 

Conclusion 

FAM47E was significantly associated with AD-P and the minor allele of a synonymous variant in FAM47E was 
risk variant for AD-P. FAM47E is likely involved in inflammation and epithelial biology networks (Ledo et al. 2015). 
Investigation of the intersection of AD and PD gene pathways appears relevant for clinical phenotypes and 
therapeutic development. 
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Aims 

In this work our aims are: (1) to find two SNP signatures able to accurately discriminate Alzheimer’s (AD) patients 
vs. controls and subjects with one or two copies of APOE4 vs. subjects with zero copies, (2) to functionally 
characterize the genes associated to the SNPs in the signatures. We consider the ADNI1 dataset, that includes 
620.901 SNPs from 393 samples.  

Method 

Machine learning methods are state-of-the-art methods for a number of high-throughput data but they are still not 
very popular in the field of SNP analysis. Two are the main reasons: first, SNP data are usually very high-
dimensional making some algorithms difficult to use on a reg- ular workstation and second SNPs are usually 
represented by categorical variables (0, 1 or 2), a data type which may lead to inconsistent results with some 
state-of-the-art machine learning methods. We therefore decided to use a different representation of the data, 
using the weights from the Sequence Kernel Association Tests (SKAT) method. To identify the meaningful 
variables we used PALLADIO and sparsity enforcing methods for the SNP-based and pathway-based analysis. 
For the gene-based analysis we used SKAT and Plink.  

Results 

The functional characterization of the signatures identified pathways strictly related to AD, even if many of the 
identified SNPs do not directly map to genes associated to AD. 

Conclusion 

Multivariate and multi-view approches in the context of an unbiased experimental desing uncover predictive 
signatures describing a more complete molecular landscape of AD.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1053 

 

  

  

A05.c. Genetics, Epidemiology: GWAS, genetic associations, susceptibility & protective genes 

 
ADPD7-0521 
HUMAN SINGLE NUCLEOTIDE POLYMORPHISMS R65W AND G66R OF CASP6 SUPPRESS CASPASE-6 
ACTIVITY 
A. Tubeleviciute-Aydin

1
, G. Sharma

1
, L. Zhou

2
, A. LeBlanc

1
 

1
Lady Davis Institute for Medical Research at Jewish General Hospital, Neurology and Neurosurgery-

 McGill University, Montreal, Canada 
2
Lady Davis Institute for Medical Research at Jewish General Hospital, Anatomy and Cell Biology-

 McGill University, Montreal, Canada  
 
Aims 

Human Caspase-6, an aspartate-specific cysteine protease (Casp6), is implicated in early neurodegenerative 
processes of age-dependent cognitive impairment and Alzheimer’s disease. Non-synonymous missense single 
nucleotide polymorphisms (SNPs) of CASP6 gene were identified in human genome sequencing databases. 
Here, we investigated if Casp6 activity is affected by two CASP6 SNPs encoding R65W and G66R amino acid 
changes in the extended 60’s helix flanking the Casp6 active site. 

Method 

The activities of purified recombinant wild-type Casp6 (Casp6-WT), Casp6-R65W, and Casp6-G66R were 
compared against the tetrapeptide Ac-VEID-AFC substrate. Activity on natural Casp6 protein substrates, Lamin 
A, and catalytically inactive Casp6-C163A, was analyzed by western blot. Expression and activity of Casp6 
variants were evaluated in transfected human embryonic kidney 293T cells.     

Results 

Similar to Casp6-WT, purified recombinant Casp6-R65W underwent self-processing and activation but displayed 
faster cleavage at DVVD

179
 site than the TEVD

193
 site preferred by Casp6-WT. Casp6-R65W had reduced activity 

on Ac-VEID-AFC and Lamin A, and showed lower affinity for the Ac-VEID-AFC compared to Casp6-WT. Purified 
recombinant Casp6-G66R did not self-process and was inactive against Ac-VEID-AFC or Lamin A. This is 
consistent with the observation that G66 is strictly conserved amongst Casp6 in different species and human 
caspases. Unlike Casp6-WT, Casp6-R65W and Casp6-G66R were unstable when expressed in transfected 
mammalian cells and did not have detectable activity.     

 

Conclusion 

Human CASP6 SNPs, R65W, and G66R suppress Casp6 activity. Since these SNPs are not associated with 

disease, our findings suggest that active Casp6 is not essential for healthy humans, and support the use of Casp6 
inhibitors in Casp6-dependent neurodegenerative diseases.       
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Aims 

Heparan sulfate (HS) is a complex cell-associated glycan which we identified as the first natural regulator of 
BACE-1 with potential as a drug discovery target. Structural changes in HS occur with ageing and we 
hypothesised that changes in AD might result in reduced BACE-1 inhibition and elevation of Aß levels. 

Method 

Analysis of microarray and QRT-PCR gene expression data; HPLC structural analysis and BACE1 activity assays 
of HS from AD brain tissue; cell culture models. 

Results 

Investigation of microarray gene expression databases revealed significant changes in the expression of HS 
metabolism genes in brain regions in AD including the middle temporal gyrus. TaqMan array analysis of AD brain 
tissue confirmed up-regulation of HS-6-O-sulfotransferase-1 (p<0.05) and a strong trend for down regulation of 
HS6ST2 and 3, coupled with up-regulation of both SULF1 and SULF2 6-O-sulfatases. Matched biochemical 
analysis demonstrated both reduced levels of HS and reduced 6-O-sulfation in samples from AD patients  (n=20) 
vs age-matched controls (n=15). Importantly, HS from AD patients exhibited a functional deficit in terms of 
reduced ability to inhibit BACE-1 in in vitro FRET-based assays. Furthermore, these biochemical and functional 
deficits could be recapitulated by siRNAi of HS6STs and Sulfs in HEKSweAPP cells. 

Conclusion 

Here we identify associations between HS metabolism gene expression and AD, and define a mechanism by 
which resulting changes in HS structure reduce its BACE-1 inhibitory efficacy and thus elevate Aß levels. These 
genes thus represent novel modifiers of susceptibility to AD, reinforcing the view that HS-based therapeutics 
provide a bio-inspired strategy for reducing amyloid burden. 
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Aims 

To examine the unique impact of individual social roles on cognitive function in older Australian women. 

Method 

Participants were 187 healthy Australian women (mean age = 70) from the epidemiologically-sampled Women’s 
Healthy Ageing Project (WHAP).  Social roles were collected through self-reported questionnaires and included 
information on household composition, grandparenting, community organisation membership, and paid and 
unpaid employment. Participants were administered a comprehensive neuropsychological battery, with factor 
analysis performed to calculate cognitive domain scores.  The Centre for Epidemiological Studies Depression 
Scale was administered to account for mood in the analysis. Age, education, and ApoE4 genotype were also 
included as covariates. 

Results 

Multiple regression demonstrated that paid employment and volunteerism were significant factors in higher verbal 
episodic memory performance (p<0.05), while living alone was associated with higher general intelligence 
(p<0.01). 

Conclusion 

Although social engagement overall has generally been shown to be associated with better cognitive function, 
these findings indicate that individual social roles may have unique effects. Not all types of social relationship 
were associated with greater cognitive function in this cohort. As social engagement is often represented in 
cognitive research as a sum of social roles, our findings highlight the importance of examining specific social 
roles, especially when making recommendations to optimise cognitive health. 
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Aims 

The Vantaa 85+ cohort includes cognitive, clinical, lifestyle, medical and genetic data in over 85-year-old 
participants, who were followed until death. Using these factors, we predict the onset of dementia before death 
and additionally use post-mortem data to predict amyloid, tau and vascular pathologies.  

Method 

We use the Disease State Index (DSI) validated with 10-fold cross-validation to predict dementia and different 
pathologies. Factors with non-significant differences between the classified groups were left out of the analysis. 
We also look at different patterns in autopsy findings using principal component analysis (PCA). 

Results 

We could predict dementia using cognitive tests, Mini Mental State Examination (MMSE) and Short Portable 
Mental Status Questionnaire (SPMSQ), competence in daily activities, years of education and APOE genotype, 
as factors (AUC=0.73). In non-demented participants, amyloid plaques could be predicted with APOE and 
competence in daily activities (AUC=0.66), tau tangles with APOE, blood cholesterol, subjective memory and 
social class (AUC=0.65) and vascular infarcts with MMSE, cerebrovascular disease and body mass index (BMI) 
(AUC=0.70). The PCA showed that the first component is dominated by tau, amyloid and cerebral amyloid 
angiopathy, while the second one reflects a vascular pathology with no associations to other findings. 

Conclusion 

Simple cognitive tests were the most important factor in predicting dementia in the over 85 age group. Age, 
gender or APOE4 did not have any effect. Lifestyle factors, such as cholesterol, BMI and social class had an 
effect on tau and infarcts but not amyloid. 
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Aims 

The influence of mild cognitive impairment (MCI) on the risk of mortality is controversial, and the influence on the 
cause of mortality has been barely studied. 

Method 

7,514 elderly subjects underwent clinical evaluation and neuropsychiatric testing and followed for 3.6 years. Time 
and cause of death were identified using death certificates. 

Results 

The standardized mortality rate of MCI was 33.8/1,000 person-years (95% confidence interval [CI] 29.6–38.5), 
and MCI increased the risk of mortality (hazard ratio [HR] = 1.50; 95% CI 1.17–1.82). The HRs were 1.70 (95% CI 
1.38–2.08) for amnestic MCI and 1.38 (95% CI 1.00–1.90) for non-amnestic MCI. Compared to cognitively normal 
controls, morality risks from cerebrovascular disease, respiratory disease, injury and poisoning were higher, but 
the risk from cancer was comparable in people with MCI. 

Conclusion 

MCI, particularly amnestic subtype, increased the risk and changed the causes of mortality in the elderly. 
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Aims 

The APOE ε4 genotype is the most important genetic risk factor for Alzheimer´s Disease (AD). Patients with 
amnestic mild cognitive impairment (aMCI) carrying the APOE ε4 allele have a similar pattern of memory 
impairment as seen in patients with AD dementia, which is  associated with hippocampal atrophy. The aim was to 
investigate the effect of APOE ε4 on memory functions using a hippocampus-specific test of relational memory in 
aMCI subjects and to identify patients with higher risk for AD dementia.  

Method 

64 aMCI patients were classified according to the APOE ε4 genotype as APOE ε4 non-carriers (n=28) and APOE 
ε4 carriers (n=36). They underwent complex neuropsychological examination and were tested by an experimental 
computer test of relational memory - Episodic-like Memory Test (EMT). We evaluated the correct position, order 
and the total (position and order) score in EMT. 

Results 

The groups were similar in neuropsychological profile, age and years of education. There were more men in the 
group of APOE ε4 carriers. We found differences between APOE ε4 carriers and non-carriers controlled for sex, 
where APOE ε4 non-carriers were better in a total EMT score (p=.03) and in an order score (p=.02) compared to 
non-carriers. We did not found any dose-dependent effect of APOE ε4 on the EMT scores. 

Conclusion 

The aMCI ε4 carriers had a more severe impairment of relational memory compared to APOE ε4 non-carriers. 
Relational memory testing may be a useful assessment for detection of individuals at higher risk for AD in the 
heterogeneous MCI population. 
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Aims 

Beta-amyloid is the most frequent aggregation-prone protein related to neurodegeneration but also to 
nonpathological brain aging. Beta-amyloid may drive the pathology of other proteins but the mechanism remains 
elusive. To shed light on the shift from “normal” aging to neurodegeneration, a neuropathological approach 
remains crucial to study the trajectory of brain aging. To this challenge, Golgi Cenci Foundation was established 
in 2010 in Abbiategrasso, a town near Milan. It is a no profit institution whose mission is to build-up a brain bank 
based upon an ongoing longitudinal population study of brain aging through a multidisciplinary approach. 

Method 

The study involves about 1000 volunteers (70-75 year-old at baseline) belonging to the population living in 
Abbiategrasso (InveCe.Ab study: NCT01345110; ClinicalTrial.gov). The Foundation has a patrimony of data from 
the study, recorded at baseline and two-year follow-up waves. We asked study participants to join the brain 
donation program which is also open to general population. Thereby, we are collecting brains from fully 
documented donors with a well-characterized social, neuropsychological, clinical, biological, and genetic profile. 

Results 

The incidence of dementia from 2010 to 2014 was 13,3/1000 p/year with a prevalence of 3,3 % in 2010 and 7% in 
2014. These data are similar to those available in the literature and may be considered representative of aged 
Caucasian population. Currently, there are 255 subjects enlisted in the brain bank. 

Conclusion 

We present our study protocol combining the Newcastle protocol for brain section, and the NIA-AA and the 
BrainNet Europe consortium indications for histologic assessment. 
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Aims 

Various lines of evidence indicate that dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis, which 
controls circulating levels of glucocorticoid (GC) hormones, occurs early in Alzheimer’s disease (AD). Indeed, 
elevations in GCs have been reported to increase Aβ levels and augment tau phosphorylation and accumulation. 
Lasting alterations in HPA axis responsiveness and GCs are, in part, determined by experiences during the early 
postnatal period. Early life stress (ELS) increases lifelong HPA axis responsiveness and GC levels, and 
accompanies cognitive decline.  

In this study we therefore investigated whether and how ELS can accelerate the development of AD pathology in 
transgenic mice.Method 

Male WT and APP/PS1 mice were housed with limited nesting and bedding material from PND 2-9 (ELS). HPA 
axis responsivity, Aβ levels and cognitive performance were assessed in animals aged 5-6 months and 11-12 
months. 

Results 

We report that APP/PS1 mice exposed to ELS show increased stress reactivity compared to both control-reared 
transgenic mice and wild type ELS mice. These effects were accompanied by increased levels of SDS-soluble Aβ 

in the brain, both in 6 and 12 months old mice. Finally, spatial memory as assessed in the Barnes maze was 
impaired in 12 month old APP/PS1 mice that were exposed to ELS. 

Conclusion 

These studies indicate that early life adversity determines pathological markers and cognitive performance in an 
established mouse model of AD. Further understanding of the mechanisms underlying cognitive alterations in 
APP/PS1 mice as a consequence of early life stress will yield valuable insights into how adverse events 
accelerate the progression of AD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1061 

 

  

  

A05.g. Genetics, Epidemiology: Metabolic and cardiovascular 

 
ADPD7-0594 
VITAMIN B12, FOLATE, AND SULFUR AMINO-ACIDS IN RELATION TO MARKERS OF BRAIN AGING AND 
COGNITIVE PERFORMANCE 
B. Hooshmand

1
, H. Refsum

2
, A.D. Smith

3
, F. Mangialasche

4
, I. Kåreholt

4
, E. Jonsson-Laukka

4
, L. Bäckman

4
, 

L. Fratiglioni
4
, M. Kivipelto

4
 

1
, Sweden 

2
University of Oxford, Department of Pharmacology, Oxford, United Kingdom 

3
University of Oxford, Pharmacology, Oxford, United Kingdom 

4
Karolinska Institute, Aging Research Center, Stockholm, Sweden  

 
Aims 

To investigate the association of vitamin B12, folate, and sulfur amino-acids with markers of brain aging over 6 
years as well as baseline cognitive performance. 

Method 

From the Swedish National Study on Aging and Care in Kungsholmen, 501 dementia-free individuals aged 60-97 
years who had repeated brain MRI scans at 2-3 occasions over 6 years were recruited. A comprehensive battery 
of cognitive tests was administered in 2584 participants at baseline. The association of folate, B12, 
holotranscobalamin, and sulfur amino-acids with markers of brain aging and cognitive performance was examined 
with linear mixed models and linear regression models, respectively. 

Results 

After adjusting for several potential confounders, higher Vitamin B12 and holotranscobalamin concentrations were 
associated with decreased rate of total brain tissue volume loss over 6 years: β and standard error (SE) for each 
increase of 1-SD were 0.048 (0.013); P<0.001 for vitamin B12 and 0.040 (0.013); P=0.002 for 
holotranscobalamin. Increased homocysteine was related to faster rates of total brain volume loss: β(SE): -0.035 
(0.015; P=0.02) and with the progression of white matter hyperintensity volume among participants with systolic 
blood pressure >140 mmHg (β(SE) per 1-SD: 0.000019 (0.00001); P=0.047). Higher levels of B12, 
holotranscobalamin, methionine, and glutathione were associated with better and elevated homocysteine with 
worse scores in global cognition. The associations remained even after excluding subjects with MMSE≤27. 

Conclusion 

Both vitamin B12 and homocysteine may be related to accelerated aging over 6 years. Vitamin B12, folate, and 
several sulfur amino-acids were associated with cognitive functioning at abseline. 
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Aims 

Mounting evidence over the last decades implicates herpes simplex virus type 1 (HSV1) in the development of 
Alzheimer´s disease (AD). Episodic memory decline is a predictor of AD. The aim of the present study was to 
investigate episodic memory decline in relation to HSV and carriage of allele 4 of the apolipoprotein E gene 
(APOE e4) in a large population-based cohort with a long follow-up time. 

Method 

The present analysis included 3,413 persons (54.1% women; mean age at inclusion, 61.6 ± 14.4 years); 
longitudinal data were available for 1,293 persons (mean follow-up time, 11.6 ± 4.2 years). Episodic memory was 
measured using a composite score of five tasks, at baseline and at each 5-year follow-up assessment. Serum 
samples were analyzed using enzyme-linked immunosorbent assays to detect anti-HSV antibodies 
(immunoglobulin [Ig] G and IgM). Individuals with and without HSV antibodies were matched and the proportions 
with episodic memory decline were compared.  

Results 

Cross-sectional analyses revealed an age-dependent association of HSV carriage with lower episodic memory 
function, particularly among APOE e4 carriers (p = 0.008). Among those aged ≥ 65 years, longitudinal analyses 
showed an increased risk of cognitive decline in HSV carriers (p < 0.001). Interaction between the APOE e4 and 
HSV carriage affected the risk of episodic memory decline (p = 0.004). 

Conclusion 

In this large population-based cohort study, cross-sectional and longitudinal results support a relationship 
between HSV carriage and episodic memory, especially among APOE e4 carriers. The results strengthen the 
hypothesis that HSV is associated with AD development. 
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Aims 

Several environmental factors, including infectious agents, have been suggested to cause Alzheimer’s disease 
(AD). Cytomegalovirus (CMV) has been associated with AD in several recent studies. 

Method 

Plasma samples from 360 AD cases (75.3% women, mean age 61.2 years) and 360 age- and sex-matched 
dementia-free controls, taken an average of 9.6 years before AD diagnosis, were analyzed to detect anti-CMV 
(immunoglobulin [Ig] G and IgM), group-specific anti–herpes simplex virus (HSV; IgG and IgM), and specific anti-
HSV1 and HSV2 IgG antibodies by enzyme-linked immunosorbent assays. 

Results 

The presence of anti-CMV IgG antibodies did not increase the risk of AD (odds ratio [OR], 0.857; p = 0.497). 
Among AD cases, a correlation between CMV and HSV1 carriage was detected (0.275 , p < 0.001); in a 
conditional logistic regression model, the interaction between CMV and HSV1 was associated with AD 
development (OR 5.662; p = 0.007). 

Conclusion 

The present findings do not support a direct relationship between CMV infection and the development of AD, 
however, an interaction between CMV and HSV1 was found to be associated significantly with AD development. 
These findings suggest that CMV infection facilitates the development of HSV1-associated AD, possibly via its 
effects on the immune system. 
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Aims 

Herpes simplex virus (HSV) have been suggested to be involved in Alzheimer’s disease (AD) aetiology. In this 
study, we have investigated the prevalence of HSV in brain tissue of a cohort (n=584) of community-dwelling 
individuals without dementia. In addition we investigated whether the presence of HSV in the brain correlated with 
histological neuropathology associated with AD. 

Method 

The cohort consists of individuals (64% male) aged 0 – 97 years (average 63 years) that have undergone autopsy 
at the Department of Forensic Medicine, University of Tampere, Finland (TASTY). The cohort is assessed 
regarding density of Aβ aggregations and neurofibrillary tangles. Paraffin-embedded tissue were subjected to total 
DNA extraction, where after presence of HSV DNA was detected with qPCR. 

Results 

Of 584 analysed samples, 11 were positive for HSV (1.9%). The proportion of cases with Aβ aggregations was 
54.5% among those positive for HSV DNA in brain tissue compared to 30.2% among those negative for HSV 
DNA, and for NFT: 55.6% compared to 41.7%. The proportion of cases with both Aβ aggregations and NFT was 
44.4% among HSV DNA positive cases compared to 18.0%. 

Conclusion 

The results suggest HSV presence in brain tissue is not unusual, and indicate the existence of persistent or latent 
infections within the central nervous system (CNS) without producing encephalitis symptoms. Further, the results 
indicate a positive correlation between presence of HSV in the brain and development of AD neuropathology.  
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Aims 

The relationship between cognitive impairment, the development of Alzheimer’s Disease (AD), and infectious 
agents is postulated. Recent concepts assume the contribution of periodontal pathogens in the development of 
inflammatory and neurodegenerative processes. It is reported, that there is a link between the oral hygiene status 
and cognitive deficits in AD patients. However a causative relationship between dementia and periodontitis has 
yet to be confirmed. We hypothesized that the poor periodontal health status may be associated with cognitive 
impairment via the exacerbation of systemic inflammation.  

Method 

Based on the clinical examinations and the measurement of the level of IL-1beta, IL-6, IL10 and TNF-alpha 
produced by peripheral blood leukocytes (PBL) isolated from 128 participants, we have examined whether the 
coexistence of periodontal and cognitive impairment may have influence on the systemic inflammation. 
Periodontal and psychiatric examinations results were combined into the one function - Cognitive and periodontal 
impairment state. Similarly, the levels of cytokines were combined into the one function - Inflammatory state. The 
correlation between these two functions was determined. 

Results 

We have showed that the presence of an additional source of inflammatory mediators, like periodontitis, 
aggravates the systemic inflammation. We observed that the increased level of IL-1beta, IL-6, IL10, and TNF-
alpha produced by PBL ex vivo  correlated with a worsening periodontal and neuropsychological parameters of 
the participants. 

Conclusion 

It is most likely that the presence of periodontal health problems may deepen the systemic inflammatory 
processes, cognitive impairment, neurodegenerative lesions, and advance to dementia and AD. 
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Aims 

Amyloid-beta (abeta) plays an essential role in the pathogenesis of Alzheimer's disease (AD). The liver uptakes 
and catabolizes 90 percent of abeta present in the plasma. Considering that reversible, subclinical, ischemic 
damage to the liver occurs in numerous medical conditions, we studied the effects of a partial and temporary loss 
of liver function on the exacerbation of AD brain pathology. 

Method 

Wild-type (wt), 5xFAD and APP/PSN1 mice were exposed to a partial liver ischemia followed by reperfusion (I/R). 
Approximately 70 percent of the liver was deprived of blood flow for 60 minutes by cross-clamping the hepatic 
artery and portal vein. Brain uptake of 

125
I-abeta injected intravenously was measured after reperfusion at 

different time points. Additionally, brains from 5xFAD and APP/PSN1 mice exposed to liver I/R were collected at 2 
months and 3 months after reperfusion, respectively, for histological and biochemical analyses. 

Results 

We found that liver I/R increased 
125

I-abeta brain uptake (~40% of sham). We also proved that this increase was 
not attributed to a disruption of the blood brain barrier. Immunohistological and biochemical analyses revealed 
that there was a significant increase of abeta in the brains of 5xFAD (~40% of sham) and APP/PSN1 mice (~30% 
of sham) exposed to liver I/R in comparison with sham mice. Neurodegeneration and brain inflammation were 
also studied. 

Conclusion 

Our findings suggest that a partial and temporary interruption of liver function could contribute to cerebral abeta 
amyloidosis by increasing brain uptake of circulating abeta, which may constitute an important, and new risk 
factor for AD.  
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Aims 

To examine attrition in a cohort of potential brain donors and identify predictors of withdrawal and lost donation. 

Method 

Brains for Dementia Research cohort data (gender, age, diagnosis at registration, withdrawals, donations, lost 
donations) were analysed to determine attrition and to identify reasons for participant withdrawal and unrecovered 
brain donations. Logistic regression was used to identify participant characteristics that predicted withdrawal and 
lost donations. 

Results 

Of 3287 consented participants (Mean age 78.9 years, SD 8.8), to date 643 (19.6%) have died, including 194 
(30.2%) healthy ‘control’ participants. Attrition was 5.8% comprising 105 (3.2%) participants withdrawing during 
life and 85 (2.6%; 13.2% of deceased) lost donations.  Primary withdrawal reasons were ‘no reason provided’ (38, 
36.2%), ‘family disagreement’ (20, 19.0%) and ‘participant changing mind’ (17, 16.2%). Reasons for lost 
donations were ‘brain bank not informed’ (34, 40.0%), ‘Coroner case’ (21, 24.7%) and post mortem delay/’No 
reason provided’ (7, 8.2%). Being older (OR=1.04, 95% CI: 1.02-1.07, p=<.001) and a dementia diagnosis 
(OR=2.15, 95% CI: 1.34-3.37, p=.001) increased risk of withdrawal. Being younger (OR=.97, 95% CI: .95-.99, 
p=.028) and being a control participant (OR=.36, 95% CI: .22-.59, p<.001) predicted lost donation. 

Conclusion 

Although attrition was relatively low, for cohorts collecting regular clinical data in life, withdrawal and failure to 
achieve brain donation represents a significant loss, especially from control participants from whom tissue is 
scarce and in greatest demand. Strategies to maximise participant retention and to minimise lost donations must 
reinforce the value of donation and enhance engagement with participants and families. 
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Aims 

Measure prevalence of SCI in potential brain donors and compare characteristics with participants with no 
cognitive impairment (NCI). 

Method 

The Global Deterioration Scale (GDS) staging system was used to categorise healthy control participants who 
had completed a baseline assessment of memory and cognition assessment. Sociodemographic and clinical data 
of participants with no cognitive impairment (NCI) (GDS=1) and SCI (GDS=2) were compared using parametric 
analyses. 

Results 

Of the 814 baseline assessments meeting inclusion criteria, 649 participants had NCI (79.8%), 130 participants 
had SCI (16.0%) and 35 had MCI (4.2%). The majority of the SCI group were female (76, 58.5%) with a mean 
age of 78.3 years (SD 8.2) which was significantly older compared to NCI participants (t=5.55, df =176.2, p<.001). 
SCI had mean MMSE and MoCA scores of 28.4 (SD 2.4) and 25.4 (SD 3.7) respectively which were significantly 
lower than NCI scores (29.4 and 27.1) (MMSE: t=5.04, df =132.3, p<.001; MoCA: t=3.93, df =376.0, p<.001). The 
SCI group had significantly higher scores for the Geriatric Depression Scale (4.1 (SD 12.3) compared to the NCI 
group (1.7 (SD 4.3))(t=2.20, df =133.5, p=.029). 

Conclusion 

A relatively low prevalence of SCI was found in brain donor cohort compared to the community (16% versus 25-
56%) but differences in the characteristics of SCI participants were still evident. SCI status could be used to 
identify healthy participants at increased risk of developing dementia. 
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Aims 

Alzheimer`s disease (AD) increases with age and is characterized by the premature progressive loss of neuronal 
cell. In contrast, cancer cells have inappropriate cell proliferation and resistance to cell death. We evaluated the 
association between cancer and AD and also examined the specific types of cancer 

Method 

This retrospective, nationwide, longitudinal study used National Health Insurance Service – Senior cohort (NHIS-
Senior) 2002-2013, which was released by the KNHIS in 2016, comprising 550,000 random subjects who were 
selected from over than 60. The study included a cohort of 4,408 patients who were first diagnoses as AD 
between 2003 and 2005. To match each dementia patient, 19,150 subjects were selected from the database by 
Propensity Score Matching. 

Results 

We enrolled 4,790 patients for analysis in this cohort and the prevalence of AD was higher in female (19.29%) 
than in male (17.71%). A higher prevalence of AD was observed in the 70-84 year age group and in the higher 
income status group. A total of 540 cancers occurred within the observation interval. Overall cancer was less 
frequent in those with AD (12.25%) than in the control (18.46%), with HR 0.704 (95% Confidence Intervals 
(CIs)=0.0.64-0.775, p-Value < 0.0001). 

Conclusion 

Our data showed a decreased incidence of overall cancers in patients with AD similar to previous studies. 
Patients with AD had a significantly decreased risk of colon & rectum, lung and stomach cancer. This finding 
lower than but consistent with Western countries. We need further investigation of genetic evidence linking AD to 
cancer 
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Aims 

Dementia is a prevalent disease but the number of people with dementia in Faroe Islands is not known. Based on 
European figures, the estimated number of people with dementia in the Faroes is ≈ 800, i.e. 10% of the 
population 65+. The Faroe Islands is a small isolated population with 49.755 inhabitants with high life expectancy. 
 
In 2015, 31 elderly homes were in the Faroes hosting 627 residents in elderly homes. 15% are living at 
specialised units for dementia; the actual number of people living there and suffering from dementia is unknown 
but is anticipated to be much higher. As the treatment and care of people with dementia should be based on 
individual needs on initiativ from the Alzheimer’s Association, a screening will be done. Thus, the aim is to assess 
the proportion of people with dementia living at elderly homes in the Faroe Islands by examining all the 
inhabitants in all elderly homes in the Faroes.  

Method 

All residents in elderly homes are considered as potential respondents. They will receive written invitation to 
participate and research assistant will visit each resident at all homes to find out if they will participate. The 
screening will combine the Mini-Mental State Examination (MMSE) with Informant Questionnaire on Cognitive 
Decline (IQ code) as this latter has shown valid in improving detection of dementia in elderly. Further we will use 
the Geriatric Depression Scale (GDS-15) to assess the mood as this can influence the cognitive abilities.  

Results 

Results from the screening will be presented. 

Conclusion 

o 
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Aims 

The range of onset ages within some PSEN1 families is wide and a few cases of decreased penetrance have 
been reported. However, data on decreased penetrance has been limited to clinical history, often collected 
retrospectively. Here we present a case of decreased penetrance of the PSEN1 H163Y mutation in a mutation 
carrier, followed up over 20 years. 

Method 

Two brothers (A and B), both carriers of the H163Y mutation, and an age and sex matched non-carrier from the 
same family were followed over 20 years. They underwent repeated clinical evaluations, neuropsychological 
testing, electroencephalography, MRI and cerebrospinal fluid (CSF) sampling. 

Results 

Brother A was followed between 44 and 64 years of age and the symptom onset was at the age of 54. There was 
a gradual worsening of symptoms resulting in admittance to a nursing home due to dependence on others for all 
activities of daily living. MRI, EEG and biomarkers in CSF supported the diagnosis of AD. Brother B was followed 
between the ages of 43 and 63, showing no cognitive deterioration. In addition, no biomarker signs of AD were 
detected. The clinical data from brother B did not differ from the data from the non-carrier. 

Conclusion 

Here we present a case of a biomarker verified decrease in penetrance of the PSEN1 H163Y mutation. This 
mutation has a mean symptom onset of 52 years +/- 7, but the individual presented here was symptom free at 63. 
This suggests that other genetic, epigenetic or environmental factors contribute to the onset age. 
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Aims 

The causative genes of early onset AD is well understood, which are the APP, PSEN1, and PSEN2. However, 

approximately 40% of EOAD cases may be classified as sporadic possibly representing hidden gene mutation. 
We report the novel gene mutation in patients of young onset neurodegenerative dementia. 

Method 

For the genetic factor analysis of young onset neurodegenerative dementia or early onset Alzheimer’s disease, 
we studied the genes which is related to various dementia disorders. For evaluation of well-known AD related 
genes, patient were tested for mutations in APP, PSEN1, and PSEN2. Additionally, we also conducted gene test 
for several causative and risk genes of Alzheimer's disease (Table 1).

 

Results 

Recently we found S100A9 E99K mutation from the sample of nine patients with young onset neurodegenerative 
dementia (Table 2). Some of these patients have some unusual clinical and neuroimaging characteristics. 
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Conclusion 

The S100A9 protein is known to a pro-inflammatory mediator and can be a trigger and an important contributor to 
plaque formation and neurotoxicity. We suggest that S100A9 gene could be related with young or early onset 
neurodegenerative dementia. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1074 

 

  

  

A06.a. Cell, Molecular and Systems Biology: APP, APLP, Abeta 

 
ADPD7-1350 
DELAYED INCREASE IN APP EXPRESSION AND ABETA SECRETION AFTER IRRADIATION OF HUMAN 
CORTICAL NEURONS 
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Aims 

i) To understand the molecular mechanisms behind our previous observations of long-term decrease in CSF 
sAPP and Abeta levels of patients undergoing cranial radiotherapy.  

ii) To further evaluate sAPP and Abeta as biomarkers to predict severe cognitive deficits displayed by some 
patients following radiation therapy to the brain. 

Method 

Human induced pluripotent stem cells (iPSCs) were differentiated into cortical neurons. The cells were irradiated 
with 0.5, 1.5 or 4.5 Gy at either of two stages during differentiation and compared to non-irradiated control to 
assess the effect of gamma-radiation on neural progenitors and neurons, respectively. Cells and media were 
collected 6 hours, 6 days and 4 weeks after irradiation. APP expression was monitored using qPCR and Western 
blot and sAPP and Abeta were measured in the media using electrochemiluminescence assays. 

Results 

APP gene expression increased successively compared with non-irradiated control during four weeks following 
irradiation. Secretion levels of Abeta38/40/42 were increased in the cell-conditioned media four weeks after 
irradiation, with a larger magnitude in progenitors than in more mature neurons. 

Conclusion 

Gamma-irradiation of cortical neuronal cultures induces a delayed increase in APP expression and processing. 
This indicates that neurons respond to irradiation damage in a specific manner that does not explain the 
decreased levels observed in CSF after radiation therapy. As could be expected, the effect of irradiation was 
accentuated in dividing, neuronal progenitor cells as compared to post-mitotic neurons. 
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GENOME-WIDE, HIGH-CONTENT SIRNA SCREENING IDENTIFIES FERMT2 AS A MAJOR MODULATOR OF 
APP METABOLISM. 
J. Chapuis

1
, A. Flaig

1
, F. Eysert

1
, B. Grenier-Boley

1
, P. Dourlen

1
, A. Vandeputte

2
, P. Amouyel

1
, B. Deprez

3
, 

P. Brodin
2
, J.C. Lambert

1
 

1
Institut Pasteur de Lille, INSERM U1167, Lille, France 

2
Institut Pasteur de Lille, INSERM U1019, Lille, France 

3
Institut Pasteur de Lille, INSERM U1177, Lille, France  

 
Aims 

We used a high content assay allowing the rapid detection and quantification of intracellular APP fragments to 
investigate the functionality of genes associated with LOAD risk. Among the 150 genes localized in the recent 
IGAP-GWAS meta-analysis Loci reaching genome wide significance, 8 genes were included in the best 5% hits. 
To assess the relevance of those genes on Aβ peptides level, we measured the association between SNPs and 
Aβ42 peptide level in CSF in a large sample of 2,950 patients. Only SNPs within FERMT2 (a β-integrin co-
activator) were associated with a decrease of Aβ42 peptide levels. Thus, we decided to focus on characterizing 
the impact of FERMT2 on APP metabolism in cell-based models. 

 
Method 

FERMT2 expression was invalidated after transfection of siRNA in HEK293-APP cell line or lentiviral transduction 
with shRNA in primary neuronal culture (PNC).  Immunofluorescence and Western Blot analysis were used for 
the quantification of APP fragments and to study APP trafficking. 

Results 

We observed a strong increase of Aβ secretions associated with an accumulation in the levels of mature APP. 
Extracellular biotinylation experiments revealed that FERMT2 silencing strongly increased mature APP levels at 
the cell surface. This observation was validated in primary neuronal culture (PNC) expressing APP at the 
endogenous level after lentiviral transduction with shRNA against FERMT2. Rab4 expression was required for the 
accumulation of mature APP level at the cell-surface showing the involvement of RAB4-regulated recycling 
pathway.  

 

 
Conclusion 

Taken as a whole, our data suggest that FERMT2 modulates the AD risk by regulating APP metabolism and Aβ 
production. 
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ADPD7-1270 
A NOVEL PROCESSING PATHWAY OF THE AMYLOID PRECURSOR PROTEIN (APP) - A CLUE INTO APP 
PATHOPHYSIOLOGY? 
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Aims 

Alzheimer disease (AD) is a major health and socio-economic burden. Despite intensive research, so far no 
disease modifying treatment exists. Accumulation of toxic amyloid-beta (Abeta) peptides is one of the hallmarks 
of AD pathology and lowering Abeta levels is considered to be a therapeutic strategy. 

Rhomboid proteases are a conserved class of intramembrane proteases, which cleave their substrates within 
transmembrane and ectodomain regions. We found that the endoplasmic reticulum-residing human rhomboid 
protease RHBDL4 is able to cleave the amyloid precursor protein (APP) multiple times intracellularly 
(Paschkowsky et al., JBC 2016). RHBDL4-mediated processing of APP results in a reduction of Abeta peptide 
levels in cell culture models.  

Objective: To determine the impact of RHBDL4-mediated APP processing in AD. 

Method 

Cell culture assays to characterize APP fragments. Biochemical analysis of human and mouse brain tissue. 

Results 

In cell culture, RHBDL4 activity decreased levels of classical Abeta peptides, but may generate longer Abeta-like 
species instead that become secreted. These Abeta-like peptides seem to be generated independently of beta- 
and gamma-secretase activity. Analysis of RHBDL4 expression in human brain tissue revealed that RHBDL4 
mRNA expression associates significantly with AD. On the protein level, we found as well a tendency of increased 
RHBDL4 in AD versus age-matched controls. 

Conclusion 

We propose that the upregulation of RHBDL4 in AD may be a compensatory response to the stressors occurring 
in AD. RHBDL4 may serve as a switch to shift APP processing away from amyloidogenic processing towards a 
pathway secreting longer Abeta-like species.  
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ADPD7-1306 
BRAIN PHYS MEDIUM: A COMPARISON OF CELL MEDIA DURING DIFFERENTIATION OF HUMAN IPSCS 
TOWARDS CORTICAL NEURONS 
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Aims 

We use human induced pluripotent stem cells (iPSCs) differentiated to cortical neurons as a model to study in 
detail the function of AD-related proteins, like APP. The protocol generates neurons from all cortical layers within 
three months, following the timing of differentiation in uterus. Here, we investigated if switching to the 
commercially available BrainPhys media (BPM), designed to enhance synaptic function, during differentiation with 
our existing protocol would increase synaptic maturation without losing the pure cortical identity.Methods 

Method 

Human iPSCs were differentiated towards cortical neurons for 35 days following a previously published protocol. 
When cortical progenitor cells had formed, the media was switched to BPM. Western blot, quantitative PCR, and 
immunocytochemistry were performed to determine the expression of synaptic and cortical markers after 
additionally 30, 45 or 60 days. 

Results 

Culturing in BPM for 25 days increased mRNA and protein expression of the synaptic markers SNAP25 and 
PSD95 as compared to our existing protocol. SNAP25 increased on day 60, but decreased on day 90. mRNA 
expression of the cortical markers TBR1, TBR2, CTIP2, BRN2 and SATB2 all increased with BPM. However, so 
did the pluripotency marker OCT4, primary neural progenitor cell marker PAX6 and astrocyte marker GFAP.  

Conclusion 

Using BPM in culture, showed increased expression of synaptic proteins and cortical markers after 25 days, 
indicating that the cells and synapses matured faster, as compared to our existing protocol. However, after 55 
days in BPM the cell population was heterogeneous; containing neurons, neural progenitor cells, astrocytes, stem 
cells and  also undefined cell types. 
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ADPD7-1400 
ENHANCED ER PROTEIN QUALITY CONTROL SELECTIVELY TARGETS APP SUBJECTED TO ETA-SITE 
PROCESSING PATHWAYS AND REDUCES AMYLOID-ETA AND AMYLOID-BETA 
M. Sekiya
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Aims 

APP is cleaved by beta-secretase and produces amyloid-beta (Abeta), which plays a central role in Alzheimer’s 
disease. APP is also subjected to alpha-secretase pathway, which cleaves APP within Abeta sequence and 
prevents Abeta production. More recently, it has shown that APP is subjected to eta-secretase pathway and 
produce neurotoxic Aeta peptides. These pathways work in concert to metabolize APP and APP metabolism can 
be altered in the late secretory pathway depending on cellular conditions such as availability of each secretase. In 
contrast, it remains elusive whether and how default fate of APP metabolism is determined and how the early 
secretory pathway contributes to this process. 

Method 

Using cultured and primary culture neurons, we investigated the effects of enhanced ER protein quality control on 
APP metabolism. 

Results 

We observed that enhanced ER protein quality control reduced APP subjected to eta-secretase pathway via 
ERAD, but not that subjected to alpha- or beta-secretase pathway. Interestingly, the levels of Abeta as well as 
Aeta peptides in extracellular space were also reduced without affecting intracellular Abeta levels. 

Conclusion 

These results suggest that the default fate of APP processing may be determined in the ER, and that production 
of secreted Aβ may be related to eta-secretase pathway. 
 
Supported by The Research Funding for Longevity Sciences (25-27) from National Center for Geriatrics and 
Gerontology (NCGG), Japan (to K.M.I.) 
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APOE N- AND C-TERMINAL DOMAIN INTERACTING INTERFACE IS INVOLVED IN AMYLOID BETA 
BINDING: INSIGHTS FROM CROSS-LINKING MASS SPECTROMETRY 
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Aims 

The differences between the structures of apoE isoforms (E2/E3 and E4) and their direct molecular link with late 
onset Alzheimer’s Disease (LOAD) remain poorly understood. Unraveling the interaction maps of apoE isoforms 
with the amyloid beta (Abeta) peptide is a key step in the design of inhibitors of this detrimental interaction. 
Moreover, rational drug design of potential structural correctors modulating protective activities of apoE in 
cardiovascular diseases requires a deeper understanding of its isoform structures.  

Method 

We applied chemical cross-linking coupled to mass spectrometry targeting acidic amino acids and lysines to 
apoE2/3/4 in the presence or absence of Abeta. Cross-linking data in combination with currently available 
structural data were subesquently used for molecular modeling of apoE and apoE-Abeta complex structures. 

Results 

Intramolecular cross-links on the apoE2/3/4 monomers highlighted the spatial proximity of apoE N- and C-
terminal domains in all isoforms. Our data also point to distinct conformations of apoE monomers. ApoE 
structures were modeled using the identified cross-links. 

Moreover, we identified 64 intermolecular apoE-Abeta cross-links which target mainly regions involved in apoE 
domain-domain interaction. Data highlight the existence of more than one binding site for the amyloid beta 
peptide on apoE. We modeled the structure of regions implicated in the interaction.  

Conclusion 

Our data provide new insights into the structure of apoE isoforms and a detailed map of the apoE-Abeta 
interaction interface. This study highlights potential consequences this interaction has on molecular mechanisms 
depending on the accessibility of the interacting regions between apoE and Abeta. 
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Aims 

Extracellular vesicles (EVs), including exosomes and larger microvesicles, are constantly secreted from glial cells 
and neurons, both in the healthy and diseased brain. Moreover, exosomes have been implicated to have a 
pathogenic role in several conditions, including Alzheimer’s disease (AD). Since the EV content mirrors the 
intracellular situation, it is believed to change during disease progression and could be a useful source for 
information and possible biomarkers. The aim with the present study was to analyze the protein content of EVs 
specifically released from co-cultures of primary neurons and glia treated with amyloid-beta (Aβ42) protofibrils. 

Method 

Neural stem cells from embryonic mouse cortex were differentiated to neurons, astrocytes and oligodendrocytes 
and were either exposed to Aβ42 protofibrils for 2 or 5 days, or left untreated. The media was collected, 
ultracentrifuged and the isolated EVs were confirmed by transmission electron microscopy, and their content were 
analyzed using mass spectrometry and western blot analysis. 

Results 

Mass spectrometry revealed 83 proteins that were elevated in the EV fraction from Aβ42 protofibril exposed 
cultures, compared to untreated cultures. In particular, Apolipoprotein E (ApoE) levels were highly increased. 
Western blot analysis showed no difference in the amount of released EVs, but a threefold increase of ApoE in 
EVs isolated from Aβ42 protofibril exposed cultures. ApoE is known to be highly involved in the AD pathology, but 
secretion of ApoE in EVs as a result of Aβ exposure has not been previously demonstrated. 

Conclusion 

Aβ42 protofibril exposure of neurons and glia results in increased release of ApoE in EVs. 
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Aims 

APOE4 is a known genetic risk factor that accelerates onset of dementia and neurodegeneration. In a polygenic 

disease like Alzheimer’s disease (AD), the study of the allele-specific mechanistic effect of APOE4 on disease 
progression requires a better model than currently available familial AD gene overexpression-based mouse 
models, one that would also make therapeutic screening more targeted. 

Method 

In order to create isogenic iPSC lines, we used a double nickase approach to reduce potential off target 
modification, frequently reported with WT Cas9. To improve co-transfection of both guide-RNAs, we modified the 
PX461 plasmid (Addgene) to develop a single GFP-tagged plasmid encoding Cas9 nickase and both guideRNAS. 
Late-onset AD fibroblast and lymphoblastoid cells of APOE4/4 genotype were reprogrammed in an integration-
free manner to iPSCs. These were differentiated to neural stem cells (NSCs), which are highly amenable to clonal 
expansion, a prerequisite for genome editing. NSCs were transfected with the nickase plasmid in combination 
with single stranded oligonucleotides (ssODN) to introduce the APOE3 sequence. RS1 and SCR7 were added to 
increase the rate of homologous recombination (HR). GFP positive cells were then sorted and grown for clonal 
selection. 

Results 

AD patient APOE4-NSCs were successfully genome edited, generating the APOE3 allele, by using a double 
nickase system in combination with asymmetric ssODNs and HR enhancers. 

Conclusion 

These patient-specific isogenic NSC lines will be reprogrammed to iPSCs and differentiated to generate neuron-
astrocyte co-cultures which will allow us to study an APOE4 allele specific effect in an in vitro model with a 
relevant disease setting. 
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Aims 

Neurons require intracellular transport of essential components for function and viability. Defects in axonal 
transport are implicated in many neurodegenerative disease, including Alzheimer’s and Parkinson’s disease. 
Since many components are simultaneously trafficked within an axon, multiple levels of regulation must exist for 
proper transport. One mechanism by which transport defects could occur is via improper regulation of molecular 
motors. While motors are phosphorylated by several kinases, including GSK3β, and phosphorylation is key in 
motor binding to membranes, how phosphorylation regulates motor activity is unknown. Previously we found that 
reduction of PS stimulated the bi-directional movement of APP vesicles, suggesting that PS can regulate motor 
activity. Intriguingly, reduction of GSK3β also stimulated bi-directional motility of APP. Reduction of PS decreased 
GSK3β activity and excess GSK3β increased motor binding to membranes. Since PS and GSK3β are known to 
interact in the β-Catenin pathway, we hypothesize that PS influences GSK3β activity for motor regulation. 

Method 

Using Drosophila genetic and in vivo analysis, we found that excess PS rescued GSK3β-mediated axonal 
defects. Intriguingly, the catalytic region of PS, (PS loop), which is known to bind to GSK3β and β-Catenin is 
essential for this rescue. Disruption of PSloop exacerbated GSK3β-mediated axonal blocks, while excess of 
PSloop suppressed it. 

Results 

Collectively, our results suggest that PS is critical for GSK3β-mediated affects on transport. Perhaps PS and 
GSK3β physically interact to regulate motor activity during axonal transport, similar to GSK3β-mediated 
mechanisms in the β-Catenin pathway.  

Conclusion 

Thus our findings will also unravel how this pathway can be targeted for therapeutics. 
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Aims 

The native quaternary structure of the beta-secretase (BACE1) remains  unclear; previous work has described it 
as monomeric, dimeric, and/or oligomeric. Although the BACE1 transmembrane sequence can bind metal-ions in 
vitro, it is unknown whether its quaternary structure would allow for such interactions to occur in cells.  

Method 

Using single-molecule fluorescence, in vitro cross-linking experiments with photo-activatable unnatural amino 
acids, as well as a copper reporter assay, we investigated the quaternary structure of native BACE1 and 
examined its ability to regulate cytosolic copper concentration in human cells. 

Results 

We demonstrate that full-length BACE1 is trimeric in human cells. Transmembrane residues A463 and C466 of 
BACE1 are buried within the trimer interface. Notably, we find that BACE1 is a metalloprotein and that 
endogenous BACE1 in human cells has the ability to regulate cytosolic copper levels. 

Conclusion 

Adding to existing physiological models, our findings provide novel insight into the atypical role of the BACE1 
transmembrane sequence  as well as its non-enzymatic activities. We propose that BACE1 plays a key role in 
intracellular copper homeostasis. 
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Aims 

Recent studies demonstrated that endogenous BACE1 localizes within normal presynaptic terminals and 
accumulates within endosomes in dystrophic neurites surrounding Aβ plaques in AD brains and APP transgenic 
mice suggesting that extracellular Aβ deposits cause impairment in retrograde axonal transport. We have 
previously shown that depletion of the clathrin adaptor GGA3 results in BACE1 stabilization by impairing its 
sorting to lysosomes, where is normally degraded. We also reported that GGA3 levels are decreased and 
inversely correlated with BACE1 in AD brains. The identification of GGA3-mediated BACE1 axonal transport 
machinery would be extremely important to determine the extent to which GGA3-mediated regulation of BACE1 
may represent a potential treatment for AD. 

Method 

GGA3 Null Mice, Hippocampal Neuronal Cultures, Microfluid Chambers, Live Cell Imaging, Confocal Microscopy. 
 
 
 

 

Results 

Our new data demonstrated that genetic deletion of GGA3 results in BACE1 accumulation in axons in 
hippocampal neurons both in vitro and in vivo. Using live cell imaging experiments we found that BACE1 axonal 
trafficking is disrupted in GGA3 null neurons. Rescue experiments clearly showed that GGA3 reintroduction is 
alone sufficient to drive the polarized distribution and axonal trafficking of BACE1 back to the wild type condition. 
Finally we found that BACE1 localization in late endosomes/lysosomes is decreased in GGA3 null neurons. 

Conclusion 

These data indicate that GGA3 plays a pivotal role in BACE1 polarity and axonal trafficking most likely by 
regulating its trafficking to lysosomes. Therefore, the depletion of GGA3 observed in AD brains is a leading 
candidate mechanism underlying BACE1 accumulation in dystrophic axons observed in AD.  
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Aims 

We have shown that membrane-type 1 matrix metalloproteinase (MT1-MMP) activity increases in the 
hippocampus of 5xFAD mice, and stimulates the production of the beta amyloid peptide (AB) and the neurotoxic 
C-terminal amyloid precursor protein (APP) fragment C99. We further investigated some of the molecular 
mechanisms that might support the pro-amyloidogenic effects of MT1-MMP.  

Method 

We used human kidney embryonic cells stably expressing APP that harbor the Swedish mutation (HEKswe) as a 
cell model of amyloidogenesis. We used gain/loss of function, and molecular and cell biology techniques to 
analyze changes in APP metabolism and APP trafficking across subcellular compartments. 

Results 

We found that MT1-MMP promotes APP processing and amyloidogenesis in a proteolytic-dependent manner. 
Overexpressed MT1-MMP colocalizes and interacts with APP in HEKswe. MT1-MMP induces the release of a 
soluble APP fragment of 95 kDa (sAPP95) via a MMP-2-dependent and bêta-/alpha-secretases independent 

pathway. In contrast, the MT1-MMP-mediated increase of C99 and AB levels requires bêta activity. 

MT1-MMP increases APP/AB+ localization to the endosomal compartment and decreases APP/AB in the 
lysosomes. The inactive variant of MT1-MMP also increases APP/AB in the endosomes without altering lysosome 
sorting. Some features of APP ectodomain processing by MT1-MMP where shared by the closely related MT5-
MMP, but the latter did not require MMP-2 activation. 

Conclusion 

These data unveil some of the mechanisms whereby MT1-MMP promotes APP processing and amyloidogenesis, 
and reinforce the idea that MT-MMPs play an important role in AD pathogenesis and hence may become novel 
potential therapeutic targets. 
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A06.c. Cell, Molecular and Systems Biology: Secretases 

 
ADPD7-1166 
MONOAMINE OXIDASE B REGULATES INTRANEURONAL AMYLOID BETA-PEPTIDE LEVELS 
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Aims 

The amyloid β peptide (Aβ), a key molecule in Alzheimer disease (AD) pathogenesis, is formed after proteolytic 
processing of the amyloid precursor protein by BACE1 followed by γ-secretase. Increasing evidence suggest that 
intracellular Aβ is neurotoxic and correlate with AD pathogenesis. We have identified γ-secretase associated 
proteins that regulate Aβ production but not Notch processing. One of the most interesting candidates, 
monoamine oxidase B (MAO-B), has been further studied as described below.  

Method 

We developed a powerful method to quantify intracellular Aβ42 and MAO-B levels in single primary neurons, 
using immunocytochemistry and confocal microscopy. Aβ42 was fluorescently labeled by a monoclonal antibody 
followed by an Alexa Fluor 488-conjugated secondary antibody, whereas MAO-B was fluorescently labeled by a 
single-protein PLA approach. MAO-B was silenced in primary cortex neurons by siRNA treatment and the effect 
on intracellular MAO-B and Aβ42 levels was determined. 

Results 

Interestingly, single cell analysis revealed that intracellular levels of MAO-B protein and Aβ42 peptide correlate in 
non-treated primary cortex neurons, suggesting that endogenous MAO-B regulates Aβ production. This was 
further supported by siRNA silencing of MAO-B, showing that decreased MAO-B expression led to reduced levels 
of intracellular Aβ42.  

Conclusion 

Since intracellular Aβ is believed to be neurotoxic in AD, it is important to be able to quantify Aβ levels in 
individual neurons. Our technique enabling such measurements allowed us to find a correlation between Aβ42 
and MAO-B on an individual cell basis, supporting that MAO-B regulates Aβ production in neurons via γ-
secretase. 
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A06.d. Cell, Molecular and Systems Biology: Growth factors, synaptic plasticity 

 
ADPD7-0903 
PRO-FORMS OF BRAIN-DERIVED NEUROTROPHIC FACTOR AND NERVE GROWTH FACTOR IN 
CEREBROSPINAL FLUID MAY BE PREDICTING FACTORS FOR ACCENTUATION FROM MILD COGNITIVE 
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Aims 

Brain-derived neurotrophic factor (BDNF) and nerve growth factor (NGF) are important for neuronal growth and 
survival while their pro-peptides proBDNF and proNGF are pro-apoptotic.  

Aims: To investigate the presence of mature and pro-forms of BDNF and NGF in cerebrospinal fluid (CSF), their 
levels in mild cognitive impairment and Alzheimer's disease, and relation to conversion from MCI to AD. 

Method 

We analyzed levels of BDNF and NGF forms by western blot in CSF samples from AD, MCI and subjective 
cognitive impairment (SCI). We followed up the MCI and SCI groups regarding conversion to Alzheimer's 
dementia 7-9 years after first visit at the memory clinic. 

Results 

Pro and mature forms of NGF and BDNF are present in human CSF. Mild cognitive impairment cases had lower 
proNGF compared to AD. Pathological CSF biomarker profile (total tau/Ab42 ratio in CSF of > 0.52) was 
associated with higher proNGF in CSF. MCI cases converting to AD had significantly lower levels of proBDNF.  

Conclusion 

The current study is, to our knowledge, the first to show the presence of proNGF in human CSF with reasonable 
certainty. Lower proBDNF and higher proNGF may be predicting factors for accentuation in cognitive decline. 
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CONTROL OF GDNF EXPRESSION BY AD-RELATED PROTEINS AND IMPLICATIONS IN 
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Aims 

Amyloid Precursor Protein (APP) and Presenilins (PS) have been extensively studied for their involvement in 
various signalling pathways and diseases, including Alzheimer’s disease (AD). Nevertheless, their physiological 
function(s) and how they relate to AD and other associated pathologies are not clearly understood. We showed 
that APP controls GDNF transcription and this has a pivotal role in the formation of neuromuscular junctions 
(Stanga et al. FASEB J 2016). Pilot experiments indicated that GDNF expression is also directly controlled by 
PSs. GDNF is a major neurotrophic factor, involved in PNS and CNS neuron survival; GDNF has been suggested 
as an AD marker and it is altered in amyotrophic lateral sclerosis (ALS). It is therefore of particular relevance to 
understand how APP/PS control GDNF expression, and how these pathways are involved in the pathological 
processes. 

Method 

Microarray analysis, quantitative RT-PCR, ELISA and reporter gene assays were performed on mouse embryonic 
fibroblasts (MEFs) double knock-out for PS1 and PS2 (PS dKO), single KO for PS1 or PS2 (PS1KO, PS2KO) and 
PS wild-type. Moreover, MEFs stably expressing human PS1 or human PS2 in the single KO background were 
generated. 

Results 

GDNF mRNA and protein levels together with GDNF promoter transcriptional activity are downregulated in PS 
dKO MEFs. Moreover, experiments in single KO and stably rescued MEFs, showed that GDNF regulation is 
mostly PS2-dependent. 

Conclusion 

Our findings highlight for the first time a role for PS and in particular a biologically diverse function for PS1 and 
PS2 in the regulation of GDNF expression.  
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ALANINE SUBSTITUTIONS IN THE GXXXG MOTIF ALTER C99 CLEAVAGE BY GAMMA-SECRETASE BUT 
NOT ITS DIMERIZATION 
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Aims 

[Objectives] Amyloid precursor protein (APP) contains tandem triple repeats of the GXXXG motif in its 

extracellular juxtamembrane and transmembrane regions. It is reported that the GXXXG motif is known to be 
associated with protein–protein interactions, but it remains controversial whether the GXXXG motif in APP is 
involved in substrate dimerization and whether dimerization affects γ-secretase-dependent cleavage. Therefore, 
the relationship between the GXXXG motifs, substrate dimerization, and γ-secretase-dependent cleavage sites 
remains unclear. Here, we examine the effect of alanine substitutions within the GXXXG motifs of APP carboxyl 
terminal fragment (C99) on its dimerization and production of Amyloid β (Aβ) species. 

Method 

[Methods] (1) We applied blue native polyacrylamide gel electrophoresis (BN-PAGE) to examine the effects of 

alanine substitutions in the GXXXG motifs on C99 dimerization. (2) We performed 3-[(3-
cholamidopropyl)dimethylammonio]-2-hydroxyl-1-propanesulfonate (CHAPSO)-solubilized γ-secretase assay 
system to investigate the relationship between alanine substitutions in the GXXXG motif and γ-cleavage sites 
(Kakuda et al., 2006, J Biol. Chem.). 

Results 

 [Results] (1) Surprisingly, BN-PAGE analysis revealed that alanine substitutions in the motif failed to alter C99 

dimerization. (2) CHAPSO-solubilized γ-secretase assay system indicated that increasing alanine substitutions in 
the motif tended to attenuate the production of Aβ, especially long Aβ species such as Aβ42 and Aβ43. 

Conclusion 

[Conclusions] The GXXXG motif is crucial for Aβ production, but not for C99 dimerization. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1090 

 

  

  

A06.g. Cell, Molecular and Systems Biology: Metabolomics, transcriptomics, lipidomics, proteomics 

 
ADPD7-0914 
METABOLIC PROFILING OF CEREBROSPINAL FLUID AND BLOOD SERUM IN NEURODEGENERATIVE 
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O. Jääskeläinen

1
, M. Tiainen

2,3
, A. Hall

1
, M. Hiltunen

4,5
, A.J. Kangas

3
, S. Helisalmi

1
, M. Pikkarainen

1
, 

M. Hallikainen
1
, A. Koivisto

1,5
, P. Hartikainen

1,5
, M. Ala-Korpela

2,3,6
, H. Soininen

1,5
, P. Soininen

2,3
, S.K. Herukka

1,5
 

1
University of Eastern Finland, Institute of Clinical Medicine - Neurology, Kuopio, Finland 

2
University of Eastern Finland, School of Pharmacy, Kuopio, Finland 

3
University of Oulu, Faculty of Medicine - Computational Medicine, Oulu, Finland 

4
University of Eastern Finland, Institute of Biomedicine, Kuopio, Finland 

5
Kuopio University Hospital, Neurology - Neurocenter, Kuopio, Finland 

6
University of Bristol, Medical Research Council Integrative Epidemiology Unit -

 School of Social and Community Medicine, Bristol, United Kingdom  
 
Aims 

Our objective is to undertake metabolic profiling of patients with neurodegenerative diseases using a 
comprehensive data driven approach. We aim to underline cross sectional associations between clinical factors 
and quantified metabolic measures. We envision that our large scale metabolic profiling study will clarify 
metabolic pathophysiology of neurodegenerative diseases and will provide novel insight regarding the metabolic 
aspects of neurodegenerative disorders. 

Method 

The study platform utilizes proton nuclear magnetic resonance spectroscopy to quantify metabolic measures of 
patients with neurodegenerative diseases. The pathologies involved in this study are: Alzheimer’s disease, 
frontotemporal dementia, Parkinson’s disease, Lewy-body dementia, mild cognitive impairment, and patients with 
normal cognition. This dataset contains measured data from serum and cerebrospinal fluid of nearly 800 
individuals. 

Results 

The analytics platforms yield quantitative data on 233 metabolic constituents from serum and 49 constituents from 
cerebrospinal fluid. This set of measures comprise mainly of lipoproteins and their subclasses, fatty acids, energy 
metabolites, as well as amino acids, organic amines, and other small molecular weight biomolecules. 

Conclusion 

Our analysis platform is capable of quantifying over 280 metabolic constituents: this is methodologically a great 
advance. Metabolic profiles of these constituents could deliver insights regarding potential metabolic fingerprints 
of neurodegenerative diseases. Moreover, research into cross sectional associations of metabolic profiles with 
other biomarkers and clinical data may open new views to increase understanding on the pathomechanisms of 
neurodegenerative diseases. 
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A06.g. Cell, Molecular and Systems Biology: Metabolomics, transcriptomics, lipidomics, proteomics 
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Aims 

C1q, member of the complement cascade, is implicated in the pruning of synapses via selective assignment of 
particular synapses for microglial phagocytosis. Complement-mediated synaptic elimination is indispensable in 
the developing brain and in maintaining synaptic plasticity, while its aberrant activation is involved in 
neurodegenerative diseases, such as Alzheimer’s disease. However, the molecular mechanisms underlying C1q-
controlled synaptic pruning are mostly unknown. The current study addresses the proteomic differences between 
C1q-tagged and untagged synapses. 

Method 

Synaptosomes were prepared from the cerebral cortices of B6 and APP/PS1 mice and were also processed 
further to yield separated pre- and postsynaptic parts to determine the subsynaptic localization of C1q by 
immunostaining. C1q-tagged synaptosomes were separated from non-tagged ones by FACS. The separated 
fractions were subjected to 2D-DIGE and proteins with altered levels were identified by tandem MS. 
Bioinformatics tools were used to characterize the changes in the proteome and cellular functions of C1q tagged 
synapses. 

Results 

C1q has been revealed to be attached to murine cerebral cortical synaptosomes. Moreover, subcellular 
fractionation data demonstrated the preferential localization of C1q to the presynapse. We succesfully separated 
C1q-tagged synaptosomes from the untagged ones by FACS. According to our proteomic results, C1q selectively 
recognizes synapses characterized by impairments in energy metabolism, synaptic transmission, and signal 
transduction. 

Conclusion 

C1q-mediated synaptic pruning is based on decreased major synaptic functions and increased energy 
metabolism. In turn, C1q labels functionally damaged synapses in AD. 

*Supported by the National Research, Development and Innovation Office, Hungary (KTIA_NAP_13-2-2014-004). 
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Aims 

Gene expression in the brain is extensively dysregulated in nerodegenerative diseases and psychiatric disorders. 
It would be interesting to find out the common and diseas specific gene dysregulation in these brain disorders. 

Method 

We collected brain transcriptome data from public domain for six major brain disorders, including Alzheimer's 
disease(AD), Parkinson's disease(PD), Huntington's disease(HD), major depressive disorder(MDD), 
schizophrenia(SCZ) and bipolar disorder(BD). We first calculated the differentially expressed genes (DEGs)  for 
each dataset. Multiple datasets for one disease are merged to come up with the consensus DEGs for the 
disease. The lists of consensus DEGs for the six diseases are compared with each other. Common and disease 
specific genes are derived from this comparison. 

Results 

For the consensus gene dysregulation, we obtained 12 up-regulated and 5 down-regulated genes. The up-
regulated genes are mainly involved in the activation of metallothioneins while the common repressed genes are 
related to GABA system. For neurodegenerative diseases, we obtained 4 activated genes and 6 repressed 
genes. These ten dysregulated genes contribute to protein misfolding and synaptic exocytosis. We also 
gotobtained 11 up-regulated and 9 down-regulated genes specific to AD, which mainly involved in mitochondrial 
energy metabolism and immune response. 

Conclusion 

Through cross comparison of gene dysregulation among different neurodegenerative diseases and psychiatric 
disorders, we gained several common and disease-specific dysregulated genes. It suggests that both common 
and disease-specific pathways exist among these neurological disorders. This will help to elucidate the complex 
brain disorders from a systemic view. It may also be of help to drug discovery for these diseases. 
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Aims 

Introduction: Chronic inflammation is prevalent in neurodegenerative disorders. Activated microglia produce 
proinflammatory cytokines as well as complement components C3 and C1q, which promote aberrant synapse 
loss and dysfunction. Apabetalone is a small molecule in Phase 3 trials for cardiovascular disease. As an inhibitor 
of bromodomain and extraterminal domain (BET) proteins, apabetalone regulates gene expression through 
epigenetics. Clinical trials in cardiovascular patients and preclinical models demonstrate anti-inflammatory effects 
on factors in the periphery that can infiltrate the brain, suggesting therapeutic potential in neurodegenerative 
disease. Here we characterize apabetalone’s effects on microglia to mitigate inflammation and processes 
contributing to neurodegenerative pathology. 

Determine whether apabetalone affects proinflammatory activation of microglia and subsequent expression of 
factors that promote neurodegeneration.Method 

BV-2 microglial cells were stimulated with LPS and interferon-gamma.  Apabetalone’s effect on expression of 
proinflammatory cytokines and synaptic pruning were examined by real-time PCR. Cellular proliferation and 
morphology were monitored.  

Results 

After proinflammatory stimulation, microglia acquired the condensed morphology associated with a 
proinflammatory phenotype. Treatment with apabetalone reversed microglia back to a ramified, resting 
phenotype. Stimulation of microglia induced expression of interleukin-6, interleukin-1beta, monocyte 
chemoattractant protein 1, complement C3 and C1q. Apabetalone dose dependently opposed induction of these 
key contributors to neurodegenerative processes. Apabetalone was not cytotoxic and did not impact proliferation. 

Conclusion 

Apabetalone reduced activation of microglia and suppressed expression of proinflammatory factors that drive 
chronic neuroinflammation and overactive synaptic pruning associated with cognitive decline. BET inhibition 
offers a new frontier for neurodegenerative therapeutics through simultaneous regulation of multiple pathogenic 
processes. 
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Aims 

The aging of brain has been associated with abnormal alterations in multiple epigenetic systems including 
aberrant DNA methylation patterns. DNA 5-Hydroxymethylcytosin (5-hmC), a new epigenetic hallmark which was 
discovered recently, is becoming an interesting topic in neurodegenerative disorders. However, the exact function 
of this base remains being poorly elucidated.While alterations in histone modification and DNA methylation have 
been reported in Alzheimer’s disease( AD) as well as other neurodegenerative diseases, the extent of ten eleven 
Ten-eleven translocation enzymes TETs-mediated conversion from DNA 5-methylcytosine (5-mC) to 5-hmC and 
their involvement in the pathology of the main neurodegenerative disorders remain unknown. Our specific aim of 
this study is to explore the role of loss of 5hmC in driving selectively neuronal cell degeneration in Alzheimer’s 
disease 

Method 

a barcoded hydroxymethylated DNA immunoprecipitation (hMeDIP) approach coupled with deep sequencing 
(hMeDIP-seq), dot blot asay; Immunofluorescence; animal behavior 

Results 

Loss of 5-hmC in human AD hippocampal and neocortical but not cerebellar neurons; Loss of 5-hmC in 
hippocampal and cortical neurons in 3xTg AD mouse brain; Beta amyloid reduces TET-mediated conversion from 
5mC to 5hmC 

Conclusion 

Selective loss of 5-hydroxymethylcytosine plays a critical and possibly vital supporting role in driving the death of 
neurons during late-onset AD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1095 

 

  

  

A06.h. Cell, Molecular and Systems Biology: Epigenetics, histone modification, DNA methylation 

 
ADPD7-0679 
ALLELE-SPECIFIC PM20D1 EPIGENETIC REGULATION IS ASSOCIATED WITH ALZHEIMER’S DISEASE 
J.V. Sanchez-Mut

1
, H. Heyn

2
, E. Vidal

3
, S. Sayols

4
, L. Glauser

1
, A. Monteagudo-Sánchez

5
, J. Perez-Tur

6
, 

I. Ferrer
7
, D. Monk

5
, M. Esteller

5
, J. Gräff

1
 

1
Ecole polytechnique fédérale de Lausanne, Brain Mind Institute, Lausanne, Switzerland 

2
Centre Nacional d'Anàlisi Genòmica, Single Cell Genomics Unit, Barcelona, Spain 

3
The Barcelona Institute of Science and Technology, Centre de Regulació Genòmica CRG, Barcelona, Spain 

4
Institute of Molecular Biology, Bioinformatics Core Facility, Mainz, Germany 

5
Institut d'Investigació Biomedica de Bellvitge, Cancer Epigenetics and Biology Program, Barcelona, Spain 

6
Institut de Biomedicina de València-CSIC, Unitat de Genética Molecular, Valencia, Spain 

7
Institut d'Investigació Biomedica de Bellvitge, Neuropathology Institute, Barcelona, Spain  

 
Aims 

Genome-(GWAS) and epigenetic-(EWAS) wide association studies have identified a large number of alterations 
in Alzheimer’s disease (AD). GWAS usually result in strong statistical associations for which a direct relation of 
causality is difficult to etablish. By contrast, EWAS tend to identify gene-specific alterations providing mechanistic 
insights but lack strong statistical significance. Combining both approaches, it has been possible to identify an 
outstanding number of single nucleotide polymorphisms (SNPs) correlating with DNA methylation values, named 
methylation quantitative trait loci (mQTLs), whose importance in complex diseases such as AD is poorly 
understood.  

Method 

EWAS and GWAS AD studies were investigated for the association of a previously described PM20D1 mQTL; 
immortalized B-cells from different genetic backgrounds for deciphering the mechanistic insights of the genetic-
epigenetic interaction; and cell lines, primary cultures, mouse models and human samples for investigating their 
biological significance. 

Results 

We found a hitherto unidentified haplotype associated with AD that correlates with the DNA methylation and RNA 
expression levels of PM20D1. The haplotype and PM20D1 are located in different linkage disequilibrium blocks, 
which interact via a haplotype-dependent CTCF-mediated chromatin loop. This interaction facilitates the contact 
between a haplotype-dependent enhancer and the PM20D1 promoter, thereby regulating its expression. 
Furthermore, AD-related oxidative and unfolded protein stress, as well as amyloid-beta, induce PM20D1 
expression in vitro, which is also upregulated in symptomatic APP/PS1 mice and AD human non-risk haplotype 
carriers. Finally, PM20D1 overexpression in primary cultures reduces amyloid-beta levels. 

Conclusion 

PM20D1 emerges as a protective mechanism in AD, which is compromised in PM20D1 mQTL risk carriers.  
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Aims 

Acetylation is important in epigenetic modifications. Nowadays, it has been proven that enriched environment-
activated histone acetylation reverses memory impairment in brain-atrophic mice. The pandemic HDAC inhibitor 
mimics the effect of an enriched environment in restoring mice memory as well. In addition, pan-HDAC inhibitors 
are also found to improve learning and memory. However, using pan-HDAC inhibitors is not harmless to neurons. 
The toxicity of these non-selective inhibitors might be concerned when treating neurological conditions. As a 
result, developing an isoform-specific HDAC inhibitor is necessary for clinical need. 

Method 

Primary hippocampal neuron culture, immunocytochemistry, real-time PCR, water maze tasks, western blot 

Results 

After treatment by our novel HDAC8 inhibitors, neurite outgrowth is enhanced significantly, especially increase in 
the number of axonal and dendritic neurites of hippocampal neurons. Moreover, the novel synthesized HDAC8 
inhibitors do not have significant side effects. Furthermore, the co-localization of synaptophysin and PSD-95 
immunostainings showed the synapse formation enhancement by HDAC8 inhibitors. Rats-treated with the 
synthesized HDAC8 inhibitors and subjected to Morris water maze task spent less escape latency to find the 
hidden platform. As well as memory-related genes and proteins were up-regulated at the same time through 
analyzing brain extract of rat. 

Conclusion 

In the future, substrates for the novel HDAC8 inhibitor and its downstream signaling pathway will be investigated 
further. 
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Aims 

AD is characterized by progressive impairment of memory that leads to imminent death. It seems important that 
pathology ibegins to declare itself at old age of both AD patients and most of AD transgenic animal models. 
However, the question of what mechanisms of ageing can contribute to AD is still not  clear, although they might 
be a new target for pharmacological exposure.  

 

Method 

 The analysis of these mechanisms is conducted on 5XFAD transgenic mice in relation to non-transgenic animals 
in different ages. Age-related dynamics of the spatial memory, the level of cerebral Aβ, neuronal morphology in 
the cortex and hippocampus as well as transcriptomic data are studied. The role of endogenous Aβ in the effects 
of the compounds that affect life expectancy is studied by estimation of cell survival in early and later stages of 
primary cell cultures of the hippocampus from 5XFAD and non-transgenic mice. 

Results 

 We have shown that 5XFAD mice demonstrated the signs of accelerated ageing . In the equal age with non-
transgenic animals they had impairment of spatial memory and morphology neurons that was the most prominent 
in the CA3 area of the hippocampus. HSP70-one from stress-proteins retarded the senescence of neurons in this 
brain zone and in cell culture of transgenic mice. 

Conclusion 

Study of the mechanisms to prevent the accelerated ageingt, should help to find a new promising targeted 
therapy of AD.  

Work is supported by Program for Basic Research of RAS 2016, and RSF № 14-14-00879. 
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ADPD7-1280 
A NOVEL HUMAN IPSC-BASED MODEL OF ALZHEIMER’S DISEASE GENERATED BY KNOCK-IN OF 
EARLY-ONSET AD MUTATIONS DISPLAYS DISEASE-RELEVANT, GENOTYPE-DEPENDENT 
PHENOTYPES 
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Aims 

Alzheimer’s disease (AD) is the most common neurodegenerative dementia yet still lacks any effective 
cure.  While animal models, which commonly rely on transgenic overexpression of mutant human proteins, have 
taught us about many key features related to AD pathogenesis, their use for translational research to the human 
patient has been limited.  

A non-transgenic human AD model that reproducibly develops disease-relevant molecular pathology in cortical 
neurons would enhance functional studies and improve screening for drug development. Although first studies 
using human induced pluripotent stem cell (iPSC) technology for studying human AD neurons have been carried 
out, phenotypes demonstrated in patient-derived neurons are often very subtle and an efficient technology for 
generating isogenic iPSC lines necessary to confirm phenotype specificity is lacking.  

Method 

We recently developed a novel CRISPR/Cas9-based genome-editing strategy termed “CORRECT”, which 
enables efficient scarless knock-in of an intended mutation. Using our method we have introduced early onset 
pathogenic AD-associated mutations in APP, PSEN1 and MAPT into wildtype iPSCs alone and in 
combination.  Knock-in iPSCs were differentiated into disease-relevant cortical neurons and various cellular 
phenotypes were compared by systematic molecular profiling. 

Results 

Knock-in AD neurons demonstrated disease-relevant phenotypes specifically in APP processing and trafficking, 
which are exaggerated in a mutation-load dependent manner.  Subsequent transcriptional and translational 
profiling revealed distinct cellular processes altered specifically in knock-in AD neurons. 

Conclusion 

In summary, our unique collection of AD knock-in iPSCs provides a novel human model system for studying 
specific disease-associated phenotypes in vitro and may serve as a potential platform for the development of new 
treatments.   
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MEPRIN Β: A PROMINENT PLAYER IN THE SEQUENCE SPECIFIC GENERATION OF N-TERMINALLY 
TRUNCATED AΒ IN THE MOUSE AND HUMAN BRAIN 
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Aims 

It has been demonstrated that meprin β is capable to generate N-terminal truncated Aβ peptides 2-40 and 2-42 of 
the APP wildtype sequence.  However, meprin β is not able to generate N-terminally truncated Aβ peptides from 
the APP swedish mutant in vitro. Aim of this work was to characterize the role of meprin β on Aβ peptide 
generation in neuronal cultures and in transgenic mice expression the London mutation (APP/Ld). Additionally we 
aim to investigate meprin β and Aβ 2-X expression in AD development. 

Method 

To analyze the effect of meprin β on N-terminal truncated Aβ generation a gene therapy approach was used to 
overexpress meprin β in the APP/Ld mouse brain using AAV-mediated gene transfer. Immunoprecipitated Aβ 2-
40 and 2-42 species were separated with 8 M urea SDS-PAGE. Immunohistochemical studies were performed to 
analyze the meprin β expression in brain sections of AD patients. 

Results 

Our in vivo data showed efficient neuronal expression of vector-mediated HA-Meprin β in the hippocampus of 

APP/Ld mice. We could show that in mice overexpressing the APP London mutation injected with AAV-Meprin β 
vector, as compared to AAV-Venus control injections, the levels of N-terminally truncated Aβ peptides were 
increased. Additionally we were able to show increased meprin β expression in brains of AD patients compared to 
controls and to identify an increase in N-terminal truncated Aβ-peptides in brains of AD patients. 

Conclusion 

We propose that meprin β is a prominent player in generation of N-terminally truncated Aβ and has an important 
role, besides BACE-1, in AD development.  
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Aims 

Transgenic animal models of Alzheimer’s disease (AD) are commonly used to investigate mechanisms of 
pathophysiology and cognitive dysfunctions. The 5xFAD mouse model develops an AD-like pathology beginning 
at the age of 2 month with intraneuronal Abeta-42 induced neurodegeneration and amyloid plaque formation. 
Here, we analyzed the phenotype of 6 and 12 month old female 5xFAD mice to detect the onset of differences in 
cognition and behaviour to find the most suitable tests and age for amyloid-related treatment studies. 

Method 

To investigate motoric skills, balance and orientation we used the Pole test and RotaRod. For anxiety testing Plus 
Maze and Open Field were utilized. Spatial learning and memory was examined in Y-Maze, Plus Maze, Novel 
Object Recognition, Water Maze and Contextual Fear Conditioning (CFC). Automated home cage observation 
using the IntelliCage system was also performed. The cognitive phenotype was further related to histopathology 
applying different neuronal and Abeta specific markers. 

Results 

Mice were phenotyped according to SHIRPA criteria. The worsening physical strength of 12 month old 5xFAD 
already prevented the execution of parts of the test battery. Six and 12 month old animals show significant 
differences in balance / orientation and show reduced anxiety compared to wildtype littermates. Twelve month old 
mice also perform poorly in CFC. 

Conclusion 

At 6 month first behavioural differences emerge, especially in anxiety and balance / orientation.While the 12 
month old 5xFAD mice demonstrate a distinct behavioural phenotype, their poor condition already prevents them 
from performing parts of the test battery. 
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ADPD7-1227 
ANXIETY, MOTOR PERFORMANCE AND SPATIAL LEARNING IN THE 5XFAD MOUSE MODEL OF 
ALZHEIMER'S DISEASE 
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Aims 

The 5xFAD mice have five mutations, Swedish, London and Florida on the APP, and PSEN1M146L and 
PSEN1L286V on Presenilin1. These mutations increase amyloid beta 42 (Aβ42) synthesis to form intracellular 
plaques at 1.5 months and extracellular plaques at 2 months of age. Previous research demonstrated 
impairments in spatial learning and increased anxiety at six months and motor impairments at 12 months of age. 
Our aim in this study was to investigate the relationship between anxiety, motor performance and spatial learning. 

Method 

We used the Triple Test of Anxiety (TTA), Rotarod and the Hebb-Williams maze (HWM) to assess anxiety, motor 
performance and spatial learning/memory in male 5xFAD and wildtype (WT) controls mice at 6 and 12 months of 
age. 

Results 

We observed less time spent in the closed arms of the elevated plus maze of the TTA in the 5xFAD mice 
compared to the controls, yet they spent more time in the dark box. We also found motor deficits in the Rotarod in 
the 12 month old 5xFAD mice. There was a significant maze difficulty effect in the hard problems of the HWM in 
both the WT and 5xFAD mice, and 5xFAD mice made more errors in all the mazes. 

Conclusion 

In summary, our results show an increase in anxiety in the 5xFAD mice already present at 6 months of age, motor 
deficits at 12 months of age and suggest memory deficits starting as early as 6 months of age. 
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IN VIVO EVALUATION OF AMYLOID AND TAU PATHOLOGY IN THE NOVEL 6XFAD MOUSE MODEL OF 
ALZHEIMER’S DISEASE. 
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Aims 

Alzheimer's disease (AD) is the most common form of dementia that mainly characterized by the deposition of 
extracellular amyloid plaques and the intracellular accumulation of neurofibrillary tangles (NFTs). Recently 
developed AD animal model mouse, 5XFAD expresses human APP with the Swedish (KM670/671NL), Florida 
(I716V) and London (V717I) mutations, together with mutant PS1 (M14 6L, L28 6V), which shows many AD-
related phenotypes and have a relatively early and aggressive presentation. But it doesn’t show NFTs which are 
also important hallmark of AD.  

Method 

In the present study, we developed a novel AD animal model mouse (6XFAD; 5XFAD x Tg2508) through 
crossbreeding the 5XFAD mouse with mouse expressing mutant (P301L) tau protein (Tg2508). To evaluate the 
cognitive and emotional change and neuropathology of these mice, we performed micro positron emission 
tomography (PET) imaging analysis, histopathological experiments and several kinds of behavior test. We have 
performed a comparative analysis of 6XFAD mice with their respective parental strains. 

Results 

PET studies were performed with amyloid PET radiotracer, [18F]flutemetamol and tau PET radiotracer, 
[18F]THK5351. 6XFAD mice develop an age-dependent amyloid- and tau-pathology, which correlates with 
histochemical results. In addition, 6XFAD showed Age-dependent working memory impairment. 

Conclusion 

Our results suggest that these novel 6XFAD mice (5XFAD x Tg2508) might be advanced animal models to study 
of Alzheimer's disease.  
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LONGITUDINAL COGNITIVE TESTING IN A MOUSE MODEL OF AMYLOID BETA TOXICITY USING AN 
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Aims 

Alzheimer’s disease (AD) is characterized by progressive neuropathological changes and cognitive decline. To 
study the consequences of Abeta oligomer-induced synaptotoxicity on cognitive function, and the efficacy of novel 
treatments to revert these effects, it is key to develop robust cognitive tests. 

Method 

Here we describe the novel 1-night CognitionWall discrimination learning task, which measures cognitive function 
in mice in an automated home-cage. In this task, which executes without any human intervention, mice obtain 
their food by passing through one of three entrances in a wall placed in front of a reward dispenser. 

Results 

Transgenic APP/PS1 mice overproducing Abeta oligomers were significantly slower at reaching the learning 
criterion, not only around the age at which amyloid plaques start to be visible (26-30 weeks), but also long before 
plaque formation at 12-16 weeks of age. Moreover, the same behavioral deficit could repeatedly be observed in 
the same cohort tested at 17, 18 and 19 weeks of age. Several proof-of-concept interventions, including BACE1 
inhibition (LY2886721) and memantine were used with the aim to pharmacologically validate this task. 

Conclusion 

Thus, in contrast to tests such as the Morris Water Maze, which are performed once at the endpoint of an 
experiment, we can now longitudinally measure cognitive function in a single cohort of mice. Thus, the 
CognitionWall discrimination learning task enables longitudinal within-subject testing of AD mouse models, it 
strongly reduces the number of mice required for cognitive testing, it is fast, and most importantly, it provides a 
more accurate and sensitive assessment of novel treatments. 
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Aims 

N-terminally truncated and pyroglutamate modified Aβ peptide starting at position 3 and ending with amino acid 
42 (Aβ3(pE)-42) has been previously shown to represent a major species in the brain of Alzheimer’s Disease 
(AD) patients. In addition, N-truncated Aβ4-42 is another highly abundant Aβ peptide in AD brain. Our recent 
observations revealed that Aβ4-42 is as toxic as Aβ3(pE)-42 and also shows high aggregation propensity. The 
aim of the present project is to study the direct effect of the combination of Aβ3(pE)-42 and Aβ4-42 on ongoing AD 
pathology in transgenic mice. 

Method 

Bigenic mice were generated by crossing the established Tg4-42 and TBA42 mouse models expressing the N-
truncated Ab peptides. After generation of the bigenic mice, detailed phenotypical characterization was 
performed. In order to evaluate motor deficits, the inverted grid, the balance beam and the string suspension 
tasks were performed. The elevated plus maze was used to study anxiety levels. Neuron counting by stereology 
will be presented in order to study the potential effect of expressing both peptides. 

Results 

In the elevated plus maze and all motor tests, bigenic mice showed an aggravated phenotype compared to mice 
expressing only Aβ3(pE)-42 or Aβ4-42. 

Conclusion 

We show that Aβ3(pE)-42 and Aβ4-42, when combined, aggravate the behavioral phenotype in an age dependent 
manner and provide in vivo evidence that both peptides are likely playing an important role in AD pathology. 
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Aims 

The cellular form of the prion protein (PrP
c
) is a receptor for amyloid-β (Aβ) and its ablation rescues long term 

potentiation and long term depression defects following Aβ administration in vivo. 

Many mouse models have been generated to study Alzheimer’s disease (AD). To date none of these models 
recapitulates fully the disease, although some are more suitable than others to examine different phenotypes. 
Two laboratories have used AD mouse models to address the importance of PrP

c
 in AD with different results. 

Each group had used different models, time points and techniques for their experiments. To help clarify the 
apparent contradiction, we crossed both J20 and APP-PS1 lines onto a PrP

c
 knockout line in parallel and 

performed several tests to all the colonies. 

Method 

Mice from the 4 mentioned colonies (J20 and J20-KO PrP, APP-PS1 and APP-PS1-KO PrP) and their wild type 
littermates (expressing or not PrP) were assessed using behavioural tests (novel object recognition, Y-maze, 
burrowing). Moreover, samples were analysed using histochemistry and biochemical techniques. 

Results 

We characterised the mentioned mouse lines at 3 different ages: 3 months old (before Aβ deposits are visible), 6 
months old (moderate plaque load) and 12 months old (extensive plaque load). 

Conclusion 

Our work will shed light on the interaction of PrP
c
 and Aβ in vivo, identifying any PrP

c
-dependent pathology, 

memory impairment or toxic pathways. 

   

This work was funded by the UK MRC. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1106 

 

  

  

A07.a. Animal Models: Transgenic rodents 

 
ADPD7-1177 
NOVEL RODENT MODELS OF LATE-ONSET ALZHEIMER’S DISEASE 
M. Sasner

1
, G. Howell

2
, G. Carter

2
, S. Sukoff Rizzo

3
, P. Territo

4
, A. Saykin

5
, L. Mangravite

6
, B. Logsdon

6
, 

L. Omberg
6
, B. Lamb

5
 

1
The Jackson Lab, Genetic Resource Science, Bar Harbor- ME, USA 

2
The Jackson Lab, Research, Bar Harbor- ME, USA 

3
The Jackson Lab, Center for Bioinformatics Analysis, Bar Harbor- ME, USA 

4
Indiana University, Biomedical Imaging Sciences, Indianapolis- IN, USA 

5
Indiana University, Stark Neurosciences Research Institute, Indianapolis- IN, USA 

6
Sage Bionetworks, Department of Systems Biology, Seattle- WA, USA  

 
Aims 

Alzheimer’s disease (AD) is the most common form of dementia, with no effective treatments.  Models of AD have 
been valuable tools to understand familial or early onset AD, but to date have limited predictive value for 
translational research.  Our objective is to develop, validate, and distribute novel models of late-onset AD (LOAD) 
that can be used for development of novel therapeutics. 

Method 

The AD Precision Models Center (ADPMC) has been established as a NIA-funded consortium between Indiana 
University, The Jackson Laboratory (JAX), and SAGE Bionetworks.  The Bioinformatics core will identify novel 
genetic risk variants and biomarkers for LOAD, as well as consolidate information on human and animal model 
biomarkers in a publicly accessible interface.  The Disease Modeling Project will engineer and validate novel 
models (alongside existing AD models) using human-relevant biomarkers, imaging methods, neuropathology and 
behavioral assays.  Models to be created will be prioritized by a Steering Committee and External Advisory Board 
with input from the scientific community encouraged. The Preclinical Testing Core will evaluate test compounds in 
these new models through a tiered screening strategy that encompasses pharmacokinetics, target engagement, 
and functional outcome measures.  All new models will be made available through JAX. 

Results 

Bioinformatic analyses have identified new candidate variants for Alzheimer’s disease and dysregulated 
processes in existing AD mouse models. The first new models currently being assessed through our phenotyping 
pipelines include mice carrying variations in APOE, TREM2, CR1 and ABCA7.  

Conclusion 

We expect that the ADPMC will provide valuable animal and information resources for the development of AD 
therapies. 
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MODEL 
T. Szögi

1
, E. Borbély

1
, D. Tüdős

1
, B. Penke

1
, L. Fülöp

1
 

1
University of Szeged, Department of Medical Chemistry, Szeged, Hungary  

 
Aims 

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by memory loss and 
cognitive deficit. Furthermore, impaired hippocampal neurogenesis is one of the early pathological events in AD. 
Neurogenesis has a crucial role in the maintenance of memory.  

The aim of this study to monitor the longitudinal age-dependent changing of neurogenesis, astrogliosis and 
microgliosis in APP/PS1 transgenic mice, and also to determine the time interval in which the cell proliferation and 
differentiation is significantly influenced. 

Method 

In experiments 1-12-month old APP/PS1 transgenic and wild-type mice were used. The neurogenesis (BrdU, 
doublecortin), neuronal markers (NeuN) and glia markers (GFAP, Iba1) were tested immunohistochemically. 

Results 

Contiguous significant decrease was measured with aging in all stainings in transgenic and wild-type groups. 
High density of neurogenesis hallmarks was examined in 1-4-month group, mainly in the 1-month cohort. 
Significant difference of immature neurons was detected in 1-month transgenic mice compared to controls. In 5-8-
month group differences of neurogenesis were not found but in old mice (9-12-month) were observed that the 
neurogenesis is at low level. No changing of neurodegeneration was detected after quantifying NeuN. Significant 
alternations of pathological features of gliosis were seen between transgenic and wild-type mice from 7

th
 month. 

Conclusion 

Modulation of neurogenesis is a key event in the pathophysiology of AD. Early differences between transgenic 
and control mice suggest that an early prophylaxis may be effective to support this important process providing a 
new possible therapeutic approach in AD. 

Acknowledgement: this work was supported by the Hungarian Brain Research Program KTIA_13_NAP-A-III/7. 
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Aims 

Alzheimer’s disease (AD) is a neuronal disorder with learning and memory defects. Although many of approaches 
have been tried to identify the therapeutic drugs against this disease, there is currently no effective drug for the 
disorder. This therapeutic void reflects lack of ideal mouse model to evaluate the effect of the drugs in this field. 
To develop therapeutic drugs for AD, we tried to establish new AD mouse model. 

Method 

The sensory system, especially auditory system, has advantages that can easily measure their depression over 
time by electrophysiological way. To establish a new mouse AD model that takes benefits of auditory system, we 
produced transgenic mouse, which express amyloid-beta (Aβ) with familial AD mutation (E22G) in mouse auditory 
hair cells. 

Results 

Histochemical analysis indicated that Aβ localizes at the surface of hair cells in this transgenic mice. 
Electrophysiological assessment indicated that those mice showed hearing impairment specifically against high 
frequency sounds stimulation (>32 kHz) at 4 month from birth. Interestingly, over expression of MAPT (human 
Tau), which is another player for AD formation, synergistically enhanced Aβ-inducing hearing defects. Recent 
study, however, indicated that Tau is not acting down-stream of Aβ to raise the hearing impairment in the model 
system.  

Conclusion 

Our results suggest that our new system might reflect, if not all, some aspect of AD progression, and compensate 
for the traditional AD mouse model to monitor the effect(s) of Aβ-induced neuronal dysfunction. Thus, this method 
might be useful for the development of therapeutic drugs for AD. 
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Aims 

Since synaptic loss strongly correlates with cognitive decline in Alzheimer’s disease (AD), synaptic proteins are 
evaluated as early diagnostic and/or prognostic AD biomarkers. As elevated CSF neurogranin levels in AD 
patients appear to correlate to cognitive decline, this protein may reflect the synaptic loss. Concerning AD 
therapeutics, such fluid biomarkers are also desirable. We evaluated neurogranin as potential synaptic 
dysfunction biomarker in AD mouse models. 

Method 

Anti-full length neurogranin (ADxNGCl2) and anti-P75-truncated neurogranin (ADxNGCT1) monoclonal antibodies 
were used to analyze endogenous neurogranin in brain and CSF of wild type and human transgenic TAU-P301S 
mice at different ages. Immunohistochemical staining, Western blot (WB) analysis and ELISA were performed on 
brain and/or CSF. 

Results 

WB on hippocampal tissue extracts demonstrated a cytosolic distribution of full-length neurogranin with a minor 
synaptosomal proportion.  P75-truncated neurogranin was found concentrated in vesicular and post-synaptic 
density synaptosomal fractions. Immunohistochemistry demonstrated both a somal and dendritic hippocampal 
distribution. ELISA, based on ADxNGCI2 and ADxNGCT1, enabled detection of P75-truncated neurogranin in 
murine brain and CSF. Increased levels were found in CSF of 3 months (in absence of tau tangles or cell loss) 
and 5 months old hTAU-P301S mice versus control animals. 

Conclusion 

Tools are available to study neurogranin as potential synaptic marker in AD mouse models. Full length and P75-
truncated neurogranin are localized in the cytosol and the synaptic compartment. Increases of truncated CSF 
neurogranin precedes development of tangle-like pathology and cell loss indicating it may function as early 
marker of synaptic degeneration and subsequent neuronal cell loss in murine models. 
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A07.a. Animal Models: Transgenic rodents 

 
ADPD7-0627 
EFFECTS OF LONG-TERM ENVIRONMENTAL ENRICHMENT IN THE TG4-42 AND 5XFAD MOUSE MODELS 
OF ALZHEIMER'S DISEASE 
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Aims 

Numerous studies have shown that continuous exercise during midlife can successfully influence the risk of 
developing dementia. We studied the effects of prolonged physical and cognitive stimulation in Tg4-42 and 
5XFAD mice, representing mouse models for sporadic and familial AD respectively, as well as age-matched 
wildtype (WT) mice.  

Method 

5XFAD, Tg4-42 and WT mice were housed under standard conditions or in enriched environment (EE) cages 
equipped with various objects and running wheels for 11 months. Several parameters, including spatial reference 
memory using the Morris Water Maze task, quantification of CA1 neuron loss and amyloid pathology, as well as 
transcriptome analysis using Next Generation Sequencing were performed. 

Results 

In both WT and Tg4-42 mice housed under enriched conditions, an improvement in spatial reference memory 
was evident, which is paralleled by an up-regulation of chaperone genes involved in endoplasmatic reticulum 
protein processing in Tg4-42 mice. In 5XFAD mice, neither effects on amyloid pathology, inflammatory markers or 
APP processing nor spatial memory or anxiety were detected. 

Conclusion 

We provide evidence that prolonged enhanced physical activity due to environmental enrichment ameliorates 
neuron loss and behavioral deficits in Tg4-42 mice. The observed lack of positive effects in 5XFAD mice suggests 
that a rather mild intervention like increased physical activity might be insufficient to counteract the fast disease 
progression in such an aggressive AD mouse model. 
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A07.a. Animal Models: Transgenic rodents 

 
ADPD7-1116 
EXPRESSION OF FOCALLY VIRAL-INDUCED P301L TAU AND TRANSGENIC BETA-AMYLOID IN APPSL 
MICE TO CLOSER MIMIC HUMAN ALZHEIMER´S DISEASE 
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Aims 

Alzheimer’s Disease (AD), the most common form of dementia in the aged population, causes irreversible 
neurodegeneration in the brain associated with impaired memory and cognitive disruptions. The AD brain is 
microscopically identified by two classes of histopathology: (1) Neurofibrillary tangles (NFT) consisting of 
hyperphosphorylated Tau aggregates, and (2) senile plaques comprising insoluble beta-amyloid (Abeta). 

Method 

A mouse model co-expressing both Tau and amyloid may be best suited to closely mimic AD in mice. To develop 
such a model, we used virally induced P301L Tau expression by stereotactic injection in the hippocampus of 
APPSL transgenic mice. These mice express human APP with Swedish and London mutation under control of the 
neuron specific Thy-1 promoter. At different time points, brains were analyzed for Tau and pTau expression using 
different methods.  

Results 

Histological and biochemical experiments revealed stable high levels of P301L Tau expression in the 
hippocampus and cortex up to eight months after injection. Furthermore, we detected aberrant levels of Tau 
hyperphosphorylated at different residues in the same brain regions, mimicking human pathology.  

Conclusion 

We show that our inducible mouse model is a promising new tool which, due to its focal pathological protein 
expression, mimics the human AD pathology better than other mice models and minimizes the clinical trial 
chances of drug test failure. Furthermore, this model provides the opportunity to study the interaction between 
Abeta and Tau in AD development and progression. 
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A07.a. Animal Models: Transgenic rodents 

 
ADPD7-1140 
TRUNCATED ABETA EXPRESSING TBA2.1 MICE AS MODEL OF ALZHEIMER’S DISEASE 
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Aims 

Posttranslationally modified amyloid-beta (Abeta), especially –Abeta (pE3–Abeta), has been described as a major 
constituent of Abeta deposits specific to human AD. To directly investigate pE3–Abeta toxicity in vivo, the TBA2.1 
mouse model, was generated (Alexandru et al, 2011). These mice show progressively accumulating Abeta and 
pE3–Abeta deposits, neuronal loss, impaired long-term potentiation and signs of neuroinflammation. To further 
characterize this model additional behavioral and biochemical analyses were carried out. 

Method 

TBA2.1 mice, at 2, 3 and 5 months of age, were analyzed for motor and cognitive deficits using the RotaRod, 
Morris-Water-Maze (MWM) and Contextual-Fear-Conditioning (CFC) tasks. The impact of the transgene on 
oxidative stress and levels of total and pTau was examined in the same animals. Additionally biochemical and 
histological results regarding Abeta levels, neuronal loss and neuroinflammation were verified. 

Results 

Homozygous TBA2.1 mice display a very early phenotype with severe motor deficits. These mice are thus unable 
to perform the MWM and results of CFC are questionable. No relevant effect of the transgene on TBARS was 
observed, but Tau might be a promising target in these animals. A reduction of pyramidal neurons in hippocampal 
CA1 region as well as an increase of GFAP-positive astrocytes was found in 5 months old homozygous TBA2.1 
mice. 

Conclusion 

Due to their severe motor problems homozygous TBA2.1 mice are not suitable to conduct common cognitive 
tasks. However biochemical and histological readouts of this mouse model, like neuroinflammation and neuronal 
loss, are of high relevance. 
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ADPD7-1163 
CHARACTERIZATION OF HOMOZYGOUS AND HIGH EXPRESSING HETEROZYGOUS APPSI RATS 
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Aims 

Alzheimer´s disease (AD) is a progressive neurodegenerative disease that leads to dementia. The disease is 
characterized by plaque deposition, progressive decline of cognitive functions and ultimately in the irreversible 
loss of neurons in different brain regions. A primary goal of today´s AD research is to understand the two 
pathological hallmarks of the disease: the formation of i) intracellular neurofibrillary tangles and ii) extracellular 
amyloid deposits. In the last few years transgenic mouse models with AD pathology have been successfully 
generated, however, only a few rat models have been reported. Rat models are of particular interest and 
commonly used in AD research, because of their ability to develop Abeta accumulation together with impairment 
of cognition. Here we compare the pathological characteristics of homozygous and heterozygous transgenic 
APPSI rats (McGill-R-Thy1-APP) that expresses the human amyloid precursor protein carrying both the Swedish 
and Indiana mutations under the control of the murine Thy1.2 promoter. 

Method 

Homozygous and heterozygous rats at 3, 8, 9 and 12 months of age were analyzed for motor and cognitive 
deficits using the Rota Rod, Morris Water Maze, Open Field and Passive Avoidance tasks. Additionally 
biochemical and histological results regarding Abeta levels, neuronal loss and neuroinflammation were verified. 

Results 

Cognitive functions in transgenic APP rats are altered. Detailed evaluations of behavioral and biochemical 
readouts are still in progress. 

Conclusion 

We continued to characterize the APPSI rat model that allows to investigate disease mechanisms, test new 
compounds, and validate specific preventive strategies.  
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ADPD7-1349 
CHARACTERIZATION OF A NON-HUMAN PRIMATE MODEL OF ALZHEIMER’S DISEASE 
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Aims 

We recently developed a non-human primate (NHP) model of AD that recaptitulates key molecular aspects of 
human pathology (Forny-Germano et al., J.Neurosci, 2014). AD pathology was induced via 
intracerebroventricular (icv) injection of neurotoxic amyloid beta oligomers (AβOs). Here we sought to track 
disease progression in vivo. 

Method 

Two ongoing pilot studies track disease progression in vivo in male rhesus macaques receiving either 1) l icv 

injections of AβOs (100-400µg) approximately once per month for 12-18 months) and 2) a sequence of smaller 
(~80ug) icv injections 3x per week for 3 weeks. To track behavior we used an activity tracker and 24/7 video. To 
measure cognition we used a cage-side touch-screen device with cognitive tasks from the CANTAB AD battery. 
To track synaptic degradation we analyzed resting state functional connectivity via fMRI. To track molecular 
biomarkers in cerebrospinal fluid (CSF) we quantified Aβ1-40, Aβ1-42, Tau, pTau and cytokines. Blood 
biomarkers were also tracked. 

Results 

We observed spatial working memory deficits (self-ordered spatial search), and the inability to learn new tasks 
(e.g. delayed match to sample) following AβO injections. Reductions in resting-state functional connectivity were 
also observed among memory-related areas. Changes in Aβ with injections could be tracked in the CSF, along 
with an increase in pTau. 

Conclusion 

The long-term goal is to relate these in vivo metrics to each animal’s post-mortem brain pathology. Overall, we 

validate a viable platform to evaluate AD-like features in primates, which could easily be translated to track 
disease in other primate models of neurodegenerative diseases. 
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ADPD7-0774 
MEDITERRANEAN PLANT EXTRACTS AMELIORATE CELLULAR AND ANIMAL MODELS OF 
NEURODEGENERATIVE AGGREGOPATHIES 
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Aims 

Herein, we sought to evaluate the efficacy of preparations extracted from the marine algae Padina pavonica 
(EPP) and from the prickly pear Opuntia ficus indica (EOFI) to alleviate neurodegenerative phenotypes in yeast 
and fly models of Alzheimer’s disease (AD) and Parkinson’s disease (PD). 

Method 

EPP and EOFI were kindly provided by the Institute of Cellular Pharmacology-Texinfine Laboratories (Malta-
France) as crude extracts of the active fraction. The Saccharomyces cerevisiae BY4742 yeast strain was 
transformed with a plasmid carrying the Arctic Aβ42 construct. Flies (Drosophila melanogaster) expressed the 
following transgenes: Aβ42 (model of late-onset AD), the Arctic E22G Aβ42 variant (model of early-onset AD), 
and A53T α-synuclein (model of familial PD). Fly lifespan and climbing activity were assessed using standard 
protocols. Lipid vesicle permeabilization assays were carried out by measuring release of encapsulated 
fluorophore. 

Results 

Inclusion of EPP or EOFI in culture medium significantly increased viability of yeast cells expressing the severe 
Arctic mutant. Food supplementation with EPP or EOFI substantially improved lifespan and behavioural signs of 
flies with brain-specific expression of wild-type or Arctic Aβ42. Moreover, a fly PD model which was fed on EPP-
supplemented diet manifested prolonged survival. Anti-amyloidogenic potential was confirmed by demonstrating 
inhibition of Aβ42 and α-synuclein aggregation in presence of the extracts. Further, EOFI and to a larger extent 
EPP protected against lipid vesicle disruption by membrane-active oligomeric species of Aβ42 and α-synuclein. 

Conclusion 

Taken together, our findings suggest that Mediterranean terrestrial (Opuntia) and marine (Padina) plant extracts 
interfere with shared mechanisms of neurodegeneration in AD and PD. 
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A07.c. Animal Models: Non-mamalian models 

 
ADPD7-0503 
AN IN VIVO SYSTEM TO EVALUATE THE EFFECTS OF HUMAN AB42 EXPRESSION ON DROSOPHILA 
MELANOGASTER MORPHOLOGY AND BEHAVIOUR 
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Aims 

Since the amyloid beta 1-42 (Aβ42) peptide is known as the primary perpetrator in the pathogenesis of 
Alzheimer's disease, Aβ42-targeting compounds are potential and promising therapeutics. Here, we aimed to 
develop a novel in vivo screening system in Drosophila melanogaster capable of indicating changes induced by 
human Aβ42 in both morphology and behaviour for the future evaluation of candidate Aβ42-targeting compounds. 

Method 

We established a temperature sensitive, transgenic D. melanogaster model using the UAS/Gal4 system with eye- 

or neuron-specific promoters, which allowed us to control the specific expression of human Aβ42 via temperature 
alterations. We then assessed the effects of human Aβ42 expression by measuring morphological changes in the 
eye via live confocal microscopy, as well as performing behavioural studies to observe changes in locomotion. 

Results 

We were able to reliably measure significant changes in morphology or behaviour using either eye- or neuron-
specific promoters, respectively. Eye-specific Aβ42 expression led to widespread eye degeneration, but had only 
a moderate effect on survival and locomotor activity of the animals. Neuron-specific Aβ42 expression, however, 
had no effect on eye morphology, but significantly decreased survival and locomotor activity. Aβ42 levels in both 
strains were verified using Western blot and correlated with respective phenotypes. 

Conclusion 

We have established a rapid and precise in vivo system, which is able to reliably represent and quantify both 
morphological and behavioural deficits induced by human Aβ42 expression. This newly developed in vivo system 
will subsequently allow us to perform rescue experiments using food supplementation studies to screen and test 
Aβ42-targeting agents. 
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A07.e. Animal Models: Other 

 
ADPD7-0005 
ANTICHOLINESTERASE ACTIVITY OF AN ACTIVE FRACTION OF THE EXTRACT OF LEAVES OF CITRUS 
LIMON (L.) BURM 
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Aims 

The aim of this study was the qualitative and quantitative evaluation in vitro and ex vivo of a mix of compounds 
(5,8-Dimethoxypsoralen and 5,7-Dimethoxycoumarin) isolated from leaves of Citrus limon (L.) Burm to verify 
potential inhibition of acetylcholinesterase. 

Method 

Methods: Qualitative inhibitory activity was performed according to Ellman’s method (1961) and quantitative 

activity was evaluated by Ellman and colleagues spectrophotometric method adapted (1961) and Moyo and 
colleagues (2010). All the ex vivo experiments performed in this study got approved by the Animal 
Experimentation Ethics Committee of the Federal University of Piaui (CEEA / UFPI # 44/09).  

  

Results 

Results: The compound presented positive result in the qualitative inhibition of acetylcholinesterase enzyme, 

observed through the thin-layer chromatography plate, which presented yellow colored with white spaces. In the 
qualitative study we noticed an inhibition of 95.9% when neostigmine (positive control) was used at a 
concentration of 0.1 mg/mL. With the isolated compound at concentrations of 0.1, 0.05, 0.025, 0.0125 and 
0.00625 mg/mL we have detected an inhibition of 57.75, 49.89, 35.03, 23.78 and 8.71% in the in vitro activity of 
AChE, respectively. Based on these results, the EC50 was also determined as 0.061 mg/mL with confidence 
interval of 95% (0.033 a 0.18 mg/mL; r

2
 = 0.9935). Ex vivo studies (10 and 25 mg/kg) revealed inhibition of 30.09 

and 30.06% of AChE activity compared to neostigmine. 

Conclusion 

Compared to results of other studies, our data agree with the hypothesis that coumarinic compounds present 
anticholinesterase potential. 
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ADPD7-1254 
DEVELOPMENT OF A GO/NO-GO PROTOCOL FOR THE INTELLICAGE 
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Aims 

To develop a protocol for the automated IntelliCage system based on the classical Go/No-Go test, in order to 
assess inhibition of motor response. This is relevant for a number of neurodegenerative conditions, including 
Alzheimer Disease and Frontal Lobe Dementia in which loss of inhibition is part of the symptomatology. 

Method 

DBA2/N and C57BL/6N mice were used for the experiments, which were approved by the ethical committee. The 
protocols used consisted of Habituation, Nose-poke habituation and pilot versions of the Go/No-Go protocols. 

 

Fig. 1 Schematic picture of the IntelliCage corner during the Go trial. The Go trial is initiated by a mouse entering 
the corner. Measured v ariables are listed to the right.  

Results 

Preliminary analysis of DBA mouse behavior in the Go trials shows that the number of corner visits (a measure of 
novelty) decreased with time, while water consumption per visit increased. A decrease in side errors (see fig. 1) 
was also seen. 

Conclusion 

DBA mice can successfully perform the Go trials. Ongoing work aims at fine tuning the design of the Go protocol, 
while No-Go trials are currently under analysis.  
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A07.e. Animal Models: Other 

 
ADPD7-1120 
BENEFICIAL EFFECT OF A NATURAL OCCURRING COMPOUND (BIOSFEEN B100®) IN THE 
OLIGOMERIC AΒ25-35 PEPTIDE-INDUCED ALZHEIMER'S DISEASE MODEL IN MICE 
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Aims 

Biosfeen
®
 is a natural occurring compound rich in functional polar lipids. Here, we characterized the beneficial 

effect in term of behavioral and biochemical aspect in the oligomeric Aβ25-35 peptide-induced Alzheimer's disease 
model in mice. 

Method 

Animals were orally treated with Biosfeen
®
 versus vehicle and tested for different parameters, such as spatial 

working and contextual long-term memories, inflammatory processes with IL1β, IL6 and TNFa, amyloid 
processing with C99 and Aβ1-42, apoptosis by c-PARP, and Bax/Bcl2 ratio, and synaptic loss by PSD95 and 
synaptophysin, by ELISA assays. Oxidative stress was measured by lipid peroxidation measurement. 

Results 

We showed that Aβ25-35 peptide induced behavioral deficits, dramatically increased oxidative stress in the 
hippocampus, and raised inflammatory processes, increased apoptosis and amyloid neogenesis. Aβ25-35 peptide 
also strongly reduced synaptic markers. 

Biosfeen
®
 14 days chronic treatment dose-dependently alleviated spatial working and contextual long term 

memories deficits, and fully blocked the induction of interleukins, the increase of Aβ1-42, and C99 fragment, and 
the induction of c-PARP and BAX markers. Biosfeen

®
  also prevented the decrease of synaptophysin and PSD95 

induced by Aβ25-35 peptide. 

 

Conclusion 

We report here that the Biosfeen
®
 chronic treatment fully alleviated deficits induced by Aβ25-35 peptide, in term of 

behavioral deficits, oxidative stress in the hippocampus, inflammatory processes, apoptosis, amyloid neogenesis, 
and reduction of synaptic markers. 
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AGEING DEFICITS REDUCTION BY A NATURAL OCCURRING COMPOUND (BIOSFEEN B100®) IN 
SENESCENT-ACCELERATED MICE (SAM MICE) 
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Aims 

Biosfeen
®
 is a natural occurring compound rich in functional polar lipids. The senescence accelerated mouse 

(SAMP/8) overproducts oxidative stress, leading to early memory alterations and increase in oxidative stress in 
the brain. Here we characterized the effect of chronic Biosfeen

®
 supplemented food on behavioural and 

biochemical alterations induced in SAM mice by ageing. 

Method 

Animals fed with Biosfeen
®
 supplemented food for 10 months, were checked every month for macroscopic ageing 

examination, and tested each two months on behavioural tasks to asses long term, recognition and working 
memory and anxiety. At 10 months we analysed biochemical markers such as lipid peroxidization, neuro-
inflammation, vascular endothelium inflammation, Tau protein phosphorylation, amyloid processing, endoplasmic 
reticulum (ER) stress and apoptosis. 

Results 

SAMP/8 developped behavioral changes (memory deficits and anxiety) some of them from the age of 2 months. 
At the age of 10 months, animals showed increased oxidative stress as measured by lipid peroxidation, increased 
caspase-3 (apoptosis marker) and caspase-12 (ER stress marker), Tau hyperphosphorylation on serine 199 
(pTau), and neogenesis of amyloid-beta 1-42 toxic form, compared to control SAMR/1 mice. Biosfeen

®
 reversed 

all observed memory deficits and anxious behavior. Biosfeen
®
 fully blocked the oxidation of lipids, and 

significantly blocked the induction of Caspase 3 (Casp-3) and Caspase 12 (Casp-12), Amyloid-beta 1-42, the 
vascular marker alteration VCAM, and the increase of pTau. 

Conclusion 

Biosfeen
®
 has been shown able to protect animals from brain deficits due to ageing including the sporadic 

occurence of Alzheimer’s disease in SAM/P8.  
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Aims 

The assessment of spatial learning in rodents is a central approach in neuroscience, as it enables to examine the 
effects of treatments and genetic manipulations from a broad perspective. The combination of spatial strategies 
employed by mice represent the level of cognitive resources being used in the widely used Morris water maze 
(MWM) and Barnes maze (BM) spatial tasks. However, manual categorization of performance into behavioral 
strategies is subject to individual interpretation and biases. 

Method 

We offer two support vector machine (SVM)–based classifiers for the analysis of spatial strategy in the MWM and 
the BM using both supervised and unsupervised algorithms.  Algorithms were validated by analyzing results from 
MWM experiments with various platform sizes and BM experiments with various trial numbers per day.  

Results 

Our results indicate a limit on the cognitive capacity of spatial learning when using a platform which covers less 
than 0.14% of the total pool surface. In the BM we have found alterations in the spatial performance of mice when 
given two, three or four trials per day. Analyzing the mice' search strategies using both algorithms enabled the 
quantification of the animals' 'spatial intelligence' using a cognitive score system which correlated with the 
difficulty of the spatial task. 

Conclusion 

Our classifiers can be used by both seasoned and novice users of the MWM and BM in a variety of research 
fields.  It enables assessment of the performance of animals is indeed related to the spatial domain, but also 
facilitates the extraction of additional cognitive data on their experimental subjects. 
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B01.a. Disease Mechanisms, Pathophysiology: Tau aggregation, phophorylation, acetylation & 
modifications 

 
ADPD7-0951 
DESIGN AND EVALUATION OF IN VITRO FUNCTIONAL ASSAYS USING MOLECULARLY DEFINED TAU 
MOLECULES MARKING THE PROGRESSION TO ALZHEIMER’S DISEASE 
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Aims 

Misfolding and aggregation of tau are closely associated with the onset and progression of Alzheimer’s Disease. 
While the initial (monomeric, lightly phosphorylated) and final (aggregated, hyperphosphorylated) forms of tau 
have been characterized, a functional in vitro correlate for tau aggregation is lacking. 

Method 

Using our single-cell antibody recovery platform (BSelex) we have isolated antibodies (CBTAU mAbs) binding 
unique tau epitopes from asymptomatic blood donors. One of these, CBTAU-27.1, recognizes an epitope crucial 
for tau aggregation which ends up in the core of paired helical filaments (PHFs). In order to assess its potential 
activity, we have developed an in vitro assay that displays the features of a nucleation dependent polymerization 

mechanism (lag phase followed by exponential and stationary phases). The aggregation of full-length 
recombinant Tau441 is induced by addition of heparin in PBS at 37 

0
C and followed by ThT fluorescence. The 

aggregates displayed PHF-like morphology and were efficient in seeding de novo aggregation of tau. 

Results 

CBTAU-27.1 inhibited the aggregation of tau in a dose-dependent manner and the effect was enhanced by affinity 
improved variants. Subsequent assessment of the activity of additional mAbs in this, or variant assays using 
recombinant tau molecules phosphorylated at specific residue(s), showed that different antibodies interfere with 
tau aggregation in different ways (sequestering tau monomers or cross-linking PHFs). 

Conclusion 

Our results suggest that CBTAU mAbs may interfere with different stages of disease progression. We are 
developing novel tau mouse models that assess whether our in vitro assays provide a functional in vitro correlate 
for progression of AD.   
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ADPD7-0558 
CHARACTERIZATION OF THE N-TERMINAL FRAGMENT DISTRUBUTION OF TAU IN HUMAN 
CEREBROSPINAL FLUID 
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Aims 

The standard way of assaying cerebrospinal fluid (CSF) tau is by using an immunoassay with total epitope 
coverage of about 70 amino acids (AA) midsequence of the protein. However, CSF contains numerous proteolytic 
tau fragments of varying size. The aim of this study was to characterize N-terminal fragments of tau in CSF in 
search of new candidate biomarkers for AD or other neurodegenerative diseases. 

Method 

Tau was immunoprecipitated from human CSF using monoclonal antibody Tau12, directed towards AA9-18 of 
tau, coupled to magnetic Dynabeads. Both “bottom-up” analysis of trypsin digested samples and “top-down” 
analysis of non-processed samples were performed by nanoflow liquid chromatography–high resolution mass 
spectrometry. 

Results 

More than 20 different endogenous tau fragments were detected using enrichment with the Tau12 antibody, 
ranging from AA2 to AA129 (Tau441 numbering). All three splice variants N0, N1, and N2 were detected in CSF. 
Furthermore, the N-terminus of CSF tau was found to be acetylated (and the methionine at position 1 cleaved 
off). Oxidation of methionine at different positions was frequent. For trypsin digested samples sequence coverage 
up to AA254 was obtained indicating that no larger N-terminal tau fragments, or intact tau, are present in CSF or 
present only at very low levels. Moreover, for tryptic peptides the phosphorylation at AA181 was readily observed. 

Conclusion 

Mapping of the CSF tau fragment pattern is vital to understand tau processing and its relation to 
neurodegenerative diseases. Several fragments are excluded by the regular assays and are therefore important 
to investigate from a biomarker perspective. 
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ADPD7-1241 
IN VIVO MICRODIALYSIS – CONTINUOUS MONITORING OF EXTRACELLULAR TAU SPECIES IN PS19 
P301S TAU TRANSGENIC MICE 
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Aims 

Emerging evidence suggests that tau can spread from cell to cell and thus promote the progression of 
Alzheimer’s disease. Indeed, tau has recently been discovered in the brain extracellular space of mice 
overexpressing human tau. The state-of-the-art method to continuously sample extracellular proteins is large-
molecule cerebral microdialysis. Our aim was to establish the technique to further understand the composition 
and dynamics of extracellular tau species and investigate its relation to CSF tau species. 

Method 

We developed push/pull microdialysis using 1MDa cut-off probes. In order to differentiate biological and technical 
variability, two probes were bilaterally implanted in the hippocampi of 3-months-old PS19 P301S tau transgenic 
mice. Human tau levels were monitored using the MSD VPLEX total tau assay; assays determining other tau 
species are currently under development. 

Results 

The MSD VPLEX assay was successfully validated for quantification of human tau in microdialysates of P301S 
PS19 mice regarding dilution linearity, spike recovery and human specificity. Extracellular human tau levels were 
high after probe insertion and stabilized after 10 hours in the low ng/mL range. Tau levels and its temporal pattern 
generally matched between left and right hemisphere. Differences between animals seemed to be larger than 
within-subject variability. 

Conclusion 

In vivo microdialysis for monitoring extracellular human tau was successfully established and tau levels can be 
stably monitored over time. Investigation of other extracellular and CSF tau species is currently ongoing, which 
could support the discovery of new translatable disease-relevant biomarkers. These are urgently needed to 
facilitate drug development for Alzheimer’s disease. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1125 

 

  

  

B01.a. Disease Mechanisms, Pathophysiology: Tau aggregation, phophorylation, acetylation & 
modifications 

 
ADPD7-0413 
CHARACTERIZING THE LINK BETWEEN TAU AGGREGATION AND ITS TOXICITY IN NOVEL GENE-
TRANSFER BASED RAT MODELS OF PURE TAUOPATHY 
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Aims 

Tauopathies are neurodegenerative diseases characterized by the aggregation of Tau protein. Despite this 
common hallmark, tauopathies exhibit a wide variety of clinical and anatomo-pathological presentations, which 
may possibly result from different pathological mechanisms. One hypothesized common mechanism, however, 
implicates small oligomeric aggregates as drivers of Tau-induced toxicity. Our aim was to develop in vivo models 
of sporadic and genetic tauopathies to better understand the link between Tau aggregation and its toxicity. 

Method 

We used adeno-associated viruses to mediate gene transfer of human Tau to the rat brain, and then performed 
behavioural, immunohistological, biochemical analysis at 1 and 3 months after injection. Three different 
constructs were used, each giving rise to a specific phenotype.  

Results 

First, hTAUWT overex-pression led to a strong hyperphosphorylation of the protein which was associated with 
neurotoxicity in absence of any significant aggregation.Its co-expression with the pro-aggregation peptide TauRD-
ΔK280 in the hTAUProAggr group strongly promoted its aggregation, with neuro-protective effects. hTAUP301L 
construct led to aggregation into soluble species as well as mature aggregates accompanied with an inter-
mediate toxicity.  

Conclusion 

Those results support the hypothesis that soluble oligomeric species are key players of Tau-induced 
neurodegeneration. 

Those fast developing models, obtained through similar overexpression of human Tau, thus recapitulated the 
phenotypic variability observed in human tauopathies. Those should prove useful in the future to study 
mechanisms underlying the toxicity of various Tau species. Those could also serve to study the specificity and 
selectivity of Tau-directed tracers for positon emission tomography imaging. 
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ADPD7-1728 
TAU ACCUMULATION IN THE RETINA OF A MURINE MODEL OF ALZHEIMER’S DISEASE PRECEDES 
BRAIN PATHOLOGY AND PROMOTES RETINAL GANGLION CELL DYSFUNCTION 
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Aims 

Substantial visual deficits are found in individuals affected by Alzheimer’s disease (AD) including a preferential 
loss of retinal ganglion cells (RGC), the neurons that convey visual information from the retina to the brain. The 
mechanisms that underlie visual deficits in AD are poorly understood. Here, we characterize pathological 
alterations of tau in the retina and visual pathways in the context of retinal neuron dysfunction in triple transgenic 
(3xTg) mice. 

Method 

Tau expression, phosphorylation, and conformational changes were analyzed in the retina and brain 
(hippocampus and cortex) of 3- and 6-month-old 3xTg mice by western blot analysis and real-time PCR. The 
distribution of tau protein was characterized by immunohistochemistry of the retina and optic nerve. RGC function 
was examined by quantification of anterograde axonal transport after intraocular administration of cholera toxin β-
subunit. RGC survival was assessed by counting RBPMS-labeled soma in flat-mounted retinas. 

Results 

Our data demonstrate an age-related increase in endogenous tau characterized by epitope-specific 
phosphorylation changes in 3xTg retinas. Retinal tau accumulation was observed as early as three months of 
age, prior to the onset of behavioural deficits, and preceded tau aggregation in the brain. Intriguingly, tau 
accumulation was observed primarily in RGC soma, dendrites and intraretinal axons, while tau in optic nerve 
axons was depleted. More importantly, tau phosphorylation changes and missorting resulted in substantial 
defects in anterograde axonal transport and age-dependent RGC neurodegeneration. 

Conclusion 

This study reveals early and profound alterations in retinal tau associated with neuronal dysfunction and suggests 
a prominent role of tau in visual deficits in AD. 
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N-TERMINAL TAU IN CEREBROSPINAL FLUID: A POTENTIAL BIOMARKER FOR ALZHEIMER’S DISEASE 
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Aims 

Tau pathology is a hallmark of Alzheimer’s disease (AD). Recent data suggest that, after cleavage, N-terminal 
and mid-domain of tau are secreted into the cerebrospinal fluid (CSF). Antibodies used in standard CSF tau 
immunoassays bind to its mid-region (thus measuring “total" tau), but no N-to-N or N-to-mid region assay is 
available for routine analysis. Our aim is to develop an immunoassay directed to N-terminal fragments and 
assess its diagnostic utility in AD and other tauopathies, and to correlate levels of N-terminal and mid tau 
fragments to total tau. 

Method 

ELISA development was performed using Tau12 (binding region aa9-18) as coating antibody and, as primary, 
polyclonal antibody ab74391 (aa2-21) for the N-to-N and biotinylated HT7 (aa159-163) and/or BT2 (aa194-198) 
for the N-to-mid, respectively. For detection, anti-rabbit-HRP and enhanced streptavidin-HRP complex were used, 
respectively. Full-length recombinant Tau 441 2N4R (rPeptide®) was used as calibrator.  

Results 

Both ELISAs were able to detect full-length recombinant tau and calibration curves ranged from 25000pg/ml to 
33pg/ml. Concentrations of N-N and N-mid tau were measurable in CSF, ranging from 130pg/mL to 520 pg/mL. 

Conclusion 

N-terminal tau can be measured in CSF with N-to-N and N-to-mid immunoassays. We will present data on an 
initial clinical validation of the assay on two separate cohorts, both including healthy elderly with biomarker 
negative CSF-data (i.e. normal levels of Aβ1-42, total-tau and p-tau181) and AD patients with biomarker positive 
CSF-data (reduced Aβ1-42, increased total-tau and p-tau181), in order to evaluate diagnostic performance and 
correlations between the different tau fragments and total tau. 
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Aims 

Neurodegenerative tauopathies are characterised by aggregates of post-translationally modified tau.  We 
identified a tau fragment (Tau35) in human tauopathy brain and generated a Tau35 transgenic mouse exhibiting 
tau aggregation, behavioural and cognitive abnormalities. Since clearance of damaged proteins is affected in 
models of tauopathy, we investigated protein degradation mechanisms including components of the unfolded 
protein response (UPR) and autophagy in the brains of Tau35 mice and in Chinese hamster ovary (CHO) cells 
stably expressing Tau35 (CHO-Tau35 cells). 

Method 

The protein kinase RNA (PKR)-like ER kinase (PERK) arm of the UPR and autophagic components were 
examined in different brain regions of 18 month Tau35 mice and in CHO-Tau35 cells on western blots. 

Results 

In Tau35 mice, phosphorylated PERK was not detected, but we found decreased activation of eukaryotic initiation 
factor 2alpha and increased activation of C/EBP homologous protein (CHOP) in the hippocampus and associated 
cortex. In contrast, there were no changes in any intermediates of the PERK arm of the UPR in the amygdala. In 
CHO-Tau35 cells, phosphorylated PERK, CHOP and p62/SQSTM1 were increased, whereas the amount of LC3-
II was decreased following Tau35 expression. 

Conclusion 

These data suggest that the PERK arm of the UPR is not activated in Tau35 mice or in CHO-Tau35 cells, 
although there was increased activation of CHOP in both models. Notably, LC3-II was increased in Tau35 mice, 
indicative of autophagy activation, but decreased in CHO-Tau35 cells, suggesting impaired autophagy. Further 
studies are required to clarify the mechanisms involved in the effects of tau cleavage on cells. 
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Aims 

Tau is a microtubule-stabilizing protein in neurons. Posttranslational modifications (PTMs) of tau, e.g. 
phosphorylation, regulate its binding affinity and therefore microtubule formation in cells. Abnormal 
phosphorylation of tau leads to aggregation of the protein and has been implicated in several neurodegenerative 
disorders (tauopathies) including Alzheimer’s disease and Parkinsonism. Several methods to obtain 
phosphorylated tau-derived peptides or mimics thereof have already been developed, including the semisynthesis 
of tau-4 bearing C-terminal modifications. The PTM pattern and its consequences are still under investigation and 
further studies concerning the biological effects of posttranslationally modified tau in vitro and in vivo are required. 

Method 

A new semi-synthetic method for tau-4 (441 amino acids) was developed in our lab to selectively incorporate 
modifications in the repeat regions between residues 291 and 321. The latest results of semi-synthetic unmodified 
and modified tau-4 variants, which have not been studied so far, will be presented. 

Results 

Tau-4 is divided into three fragments, two of which, the N- and C-terminal segments, are expressed in E.coli 

featuring an intein fusion to generate the required thioester and a TEV-cut site for releasing an N-terminal 
cysteine residue. The small middle segment (31 amino acids), comprising parts of the central repeat region, is 
synthesized chemically and amenable to site-specific modifications. 

Conclusion 

Native chemical ligation (NCL) allows linking the segments and therefore the generation of tau variants with 
different modification patterns in their central domain. These will be tested in vitro and in cell culture to determine 
effects of various PTMs on structure, microtubule binding and aggregation behavior. 
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GENERATING AN IPSC COHORT FOR THE STUDY OF TAU PATHOLOGY IN SPORADIC ALZHEIMER’S 
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Aims 

Alzheimer‘s disease (AD) is a neurodegenerative disorder characterized by the presence of intracellular 
aggregates of the microtubule associated protein Tau and extracellular plaques of the amyloid-β peptide. The 
pathology is complex and poorly understood, in great parts due to the lack of relevant disease model systems. 
The aim of this work is to establish a cohort of induced pluripotent stem cells (iPSCs) from patients with sporadic 
AD and healthy donors for the generation of iPSC-derived neurons. These neurons will be used for sporadic AD 
disease modelling with a focus on Tau pathology. 

Method 

iPSCs are reprogrammed from fibroblasts using ReproRNA (Stem Cell Technologies). Quality control is 
performed by assessing pluripotency markers and lineage markers after in vitro differentiation. Genome integrity 
of iPSCs after reprogramming is analyzed by R-banding and CGH-array.  

Results 

A fibroblast cohort of 5 sporadic AD patients and 5 age-matched non-demented donors was obtained from Coriell 
and reprogrammed to iPSCs. The generated lines were pluripotent as assessed by expression analysis of Oct4, 
Nanog, Sox2, Lin 28, Tra-1-60 and SSEA-4. Analysis of differentiation potential and genome integrity is ongoing.  

Conclusion 

The AD iPSC cohort generated here constitutes a powerful resource for disease modelling of sporadic AD. 
Differentiation of this cohort into cortical neurons, a cell type prominently affected by AD, will enable thorough 
analysis of Tau related disease mechanisms in sporadic AD and importantly, provide a platform for the screening 
of disease modulators. 
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Aims 

Tau is a microtubule-binding protein which is subject to various post-translational modifications (PTMs) including 
phosphorylation, methylation, acetylation, glycosylation, nitration, sumoylation and truncation. Aberrant PTMs 
such as hyperphosphorylation result in tau aggregation and the formation of neurofibrillary tangles, which are a 
hallmark of AD. While tau phosphorylation is strongly linked to AD pathology, the importance of other PTMs is 
less clear. In particular, a more comprehensive approach to investigate simultaneously-occurring multiple 
modifications is still missing. 

Method 

In order to elucidate the PTM network of endogenous tau in neuronal cells (SH-SY5Y and hiPSC-derived 
neurons) and mouse brains, we have characterized a panel of commercially available antibodies against total as 
well as post-translationally modified tau by immunofluorescence, immunoblotting and ELISA technologies. 

Results 

We observed that subcellular localization of tau is influenced by post-translational modifications. The specificity of 
some but not all tau antibodies was confirmed by using tau knockout mouse brain lysates. This study has created 
a platform to reliably and robustly detect changes in localization and abundance of post-translationally modified 
tau in health and disease.  

Conclusion 

Antibodies are widely used tools to investigate tau biology. However, specificity issues should be taken into 
consideration when interpreting such data.  
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Aims 

There are currently many techniques available for the three-dimensional visualisation of cleared tissues but none 
have been optimised for use on human brain tissues. In particular, there have been great difficulties in the 
processing and visualisation of tissues with prolonged formalin fixation, such as the historic chronic traumatic 
encephalopathies (CTE) brain tissues from the Corsellis Collection.  

We aimed to develop a three-dimensional histology protocol that was optimised for human brain materials. We 
also aimed to explore different labelling strategies for the human brain, including chemical staining, 
immunostaining and retrograde tracers to visualise vascular and glial pathology in three-dimensions.  

Method 

Formalin-fixed tissue (including archival CTE tissues with over 50 years in fixative) were processed and 
immunostained for glial fibrillary acidic protein (GFAP) using FASTClear. In addition, chemical staining with lectin 
and Nissl, as well as retrograde tracer staining with DiI were performed. 

Results 

We have successfully simplified the process of tissue clearing for archival material and achieved immunostaining 
of glial cells down to a depth of 300 µm. This has enabled us to visualise the blood-brain-barrier of CTE tissue in 
three-dimensions. Combining with a novel refractive index-matching reagent, OPTIClear, we were also able to 
perform chemical staining for neurons and vasculature in formalin-fixed tissues. Finally, we have visualised 
dendritic spines and mossy fibre rosettes in the human cerebellum using DiI retrograde labelling. 

Conclusion 

 We have succeeded in developing a next generation three-dimensional histology pipeline for human formalin-
fixed tissue, which will hopefully free up archival materials for future tissue clearing research. 
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PSK/TAO KINASE ACTIVITY INCREASES WITH THE APPEARANCE OF ABERRANT TAU PATHOLOGY IN 
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Aims 

In Alzheimer’s disease (AD), tau is highly phosphorylated and aggregated into neurofibrillary tangles (NFTs), 
which contribute to neurodegeneration. Prostate-derived sterile 20-like kinases (PSKs/TAOKs) can phosphorylate 
Tau on more than 40 residues and catalytically active PSKs associate with NFTs in AD brains. Key objectives for 
this study are to identify functions for PSKs in regulating Tau pathology and to evaluate these kinases as suitable 
therapeutic targets for AD. 

Method 

PSK expression or activity is modulated by transfection or transduction into primary rat cortical neurons and/or 
treatment of cells with a novel PSK inhibitor compound. Associated alterations in Tau phosphorylation and neuron 
morphology are examined using immunofluorescence and immunoblotting techniques. Changes in PSK catalytic 
activity during AD development are assessed by immunohistochemical staining of brain sections.  

  

Results 

We have identified two PHF-Tau residues (Thr123 and Thr427) that may offer sites that are phosphorylated 
specifically by PSKs. Phospho-antibodies have been made to recognize these modified Tau residues and detect 
developing tangles in AD brain tissues where PSKs are activated. We show that exogenous PSK1 is active in 
neurons and that a novel PSK inhibitor compound can reduce the phosphorylation of Tau in these cells.  

  

Conclusion 

The results demonstrate that Tau is an important substrate for PSKs and that Tau phosphorylation by PSKs is 
blocked by a novel kinase inhibitor in neurons. The co-localisation of active PSKs and phosphorylated Tau (p-
Thr123 or p-Thr427) with NFTs in AD brains indicates potential roles for these kinases in regulating tau pathology 
in neurodegenerative diseases. 
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ADPD7-1553 
THE BLOOD-BRAIN BARRIER IN CHRONIC TRAUMATIC ENCEPHALOPATHY: AN INVESTIGATION INTO 
DISEASE PATHOLOGY AND PROGRESSION 
M. Goldfinger

1
, B. Tilley

1
, S. Gentleman

1
 

1
Imperial College London, Medicine, LONDON, United Kingdom  

 
Aims 

Chronic Traumatic Encephalopathy (CTE) is a progressive neurodegenerative disorder that is associated with 
repeated mild traumatic brain injury (mTBI). The clinical symptoms associated with CTE are heterogeneous and 
can include cognitive and behavioural changes. However, consistent neuropathological patterns have been 
identified in patients with CTE including neurofibrillary and astrocytic tangles, frontal and medial temporal lobe 
atrophy and white matter degeneration. This tau pathology is mainly observed at the depths of the sulci and within 
perivascular and periventricular areas. Due to this phenomenon, we believe that the vasculature, specifically the 
blood brain barrier, is affected in CTE. 

Method 

Through the use of traditional immunohistochemistry, we were able to visualise the relationship between the tau 
deposits and the vasculature, namely, the relationship between occludins, astrocytic endfeet and the vascular 
endothelial cells. Furthermore, we were able to employ tissue-clearing techniques (CLARITY) to visualise these 
relationships in three dimensional space. 

Results 

The results indicate that abnormal tau deposition is associated with BBB breakdown, as demonstrated by 
decreasing tight junctions and end-feet dysregulation. 

Conclusion 

The resulting dysfunction of the BBB in association with the appearance of tau deposits supports the idea that the 
vasculature is a key player in the pathogenesis of the disorder. 
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ADPD7-0705 
THE RELEVANCE OF NEW N-TERMINALLY TRUNCATED TAU SPECIES TO ALZHEIMER’S DISEASE 
M. Hamdane

1
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1
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1
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1
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1
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1
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1
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1
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1
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2
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1
Univ. Lille- Inserm- CHU Lille- UMR-S 1172, Alzheimer & Tauopathies, LILLE Cedex, France 

2
CNRS / ESPCI ParisTech, USR 3149, Paris, France 

3
Univ. Lille- CHU Lille, CMRR, LILLE, France  

 
Aims 

Truncation is one of the post-translational modifications of Tau and its role in the pathological process of 
Alzheimer’s disease (AD) is far from being elucidated. Recently, we have identified new truncated Tau species 
(Trunc-Tau) including an N-terminally Trunc-Tau bearing a post-translational modification that has never been 
described for Tau (Mod-Trunc-Tau). Our work aims to perform functional characterization of Mod-Trunc-Tau and 
to establish whether there is an association between this new Tau species and Tau pathology. 

Method 

Development of monoclonal antibody to specifically monitor the Mod-Trunc-Tau species. Immunohistochemistry 
(IHC) using brains either from transgenic mice or from controls and AD patients. Cell based assays to investigate 
Mod-Trunc-Tau compared to full-lengthTau (steady state level and aggregation). 

Results 

We have developed an antibody allowing specific detection of the Mod-Trunc-Tau species. Our preliminary data 
from transgenic mice model and AD brains have shown this Tau species to be a pathological modification. Our 
cell-based assays suggest that Mod-Trunc-Tau species do not display the same half-life than the full-length Tau 
protein. Functional consequences of such difference are under investigation. 

Conclusion 

By combining functional studies in cell models with associative studies from brains. This work will determine the 
role of a new Tau species in AD pathogenesis. 
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ADPD7-0752 
A PHENOTYPIC SCREEN TO IDENTIFY NOVEL MODULATORS OF TAU AGGREGATION 
H. Hering

1
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2
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2
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2
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2
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2
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1
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1
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2
, 
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1
 

1
Biogen, Neurology Research, Cambridge, USA 

2
Biogen, Chem & Mol Therapeutics, Cambridge, USA  

 
Aims 

The discovery of disease modifying drugs for the treatment of Alzheimer’s Disease through target-based 
approaches has been challenging. There has been a resurgence of interest in the use of phenotypic screens in 
drug discovery as an alternative to target-focused approaches. Neurofibrillary tangles consisting of fibrils of the 
microtubule-associated protein tau are a major hallmark of Alzheimer’s Disease pathology and correlate with 
neurodegeneration. To date no small molecule drug is available to attenuate the formation of tau aggregates in 
brain and thus slow down neurodegeneration. 
We have completed a High Throughput Screen (HTS) in a cellular model of tau aggregation with the aim to 
identify small molecules that inhibit the formation of tau aggregates. 

Method 

To this end a Bioluminescence Resonance Energy Transfer (BRET) based cellular assay that uses a truncated 
form of tau spanning the microtubule binding domains has been established with a 20-fold response above 
background and optimized for HTS.  The 384 well formatted assay performed well with good robustness. 

Results 

An internal library of 200,000 compounds was tested yielding a hit rate of 1.5%. For hit confirmation and triaging a 
platform of secondary assays utilizing full length tau has been built. These include FRET or a split-luciferase 
based assay in cell lines, primary neurons, as well as, a human iPSC based assay to assess aggregates of 
endogenous human tau. 

Conclusion 

We will discuss our results in terms of our strategy to understand the mechanism of action and to identify the 
molecular target of validated hits.   
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ADPD7-1864 
INCREASED CSF CONCENTRATION OF A TAU FRAGMENT ENDING AT AMINO ACID 368 IN 
ALZHEIMER’S DISEASE 
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1
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Aims 

The objective was to develop a highly sensitive assay enabling quantification of tau368 in cerebrospinal fluid 
(CSF). A recent publication indicates that levels of tau368 are increased in brain tissue from patients with AD. A 
more precise analysis of tau has the potential to be disease specific, as compared to total tau which are 
increased in several neurodegenerative disorders and considered a general marker for neurodegeneration. 

Method 

We have developed an assay for tau368 on the Simoa platform. An antibody specific for tau368 was used for 
capture and a polyclonal antibody binding N-terminally of amino acid 368 was used for detection. 
Immunoprecipitation followed by mass spectrometric analyses were performed to confirm specificity 
and presence of tau fragments ending at amino acid 368. 

Results 

The IP-MS confirmed that the neoepitope specific antibody is specific for tau 368 and that the detection antibody 
pulls out tau ending at amino acid 368. The Simoa tau368 assay has an LOQ of 4.85 pg/mL with an intra- and 
inter assay variability below 15%. Levels of tau368 were measurable in the TBS-soluble fraction of brain tissue 
homogenates and in CSF. A first pilot study including AD patients and non-AD control individuals confirmed that 
CSF tau368 concentrations were higher in patients with AD.  

Conclusion 

For the first time, tau368 has been measured in CSF. Absolute levels of tau368 were higher in CSF from patients 
with AD compared with controls. Preliminary data indicate that tau368 is a potential biomarker for AD but further 
studies are needed to confirm its specificity. 
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ADPD7-1569 
QUANTIFICATION OF TAU PHOSPHORYLATION AND TAU AGGREGATION IN HUMAN SCIATIC NERVE IN 
AD 
M. Holzer
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1
Paul Flechsig Institute of  Brain Research, Neurodegeneration, Leipzig, Germany 

2
AJ Roboscreen GmbH, Analytik Jena, Leipzig, Germany  

 
Aims 

(a) development of an immunoassay using a monoclonal tau antibody for detection of aggregated tau protein in 
human tissue and cultured cells, (b) quantification of tau phosphorylated at Thr231 and aggregated tau by ELISA 
in human tissue samples (c) determination of HMW-tau / LMW-tau ratio by Western Blotting. 

Method 

Human sciatic nerves from AD and control patients were homogenized and total tau levels were quantified by 
ELISA and Western Blot. Tau aggregation and Thr231-tau phosphorylation were measured by newly developed 
sandwich ELISA. 

Results 

Aggregated tau was significantly increased in sciatic nerve samples. Phosphorylated tau protein and total tau 
protein were increased without reaching statistical significance. The ratio of high molecular weight tau containing 
exon4a and low molecular weight tau without exon 4a was about 60%:40% and was unchanged between AD and 
control tissue lysates. 

Conclusion 

(a) A new sandwich ELISA with high specificity for aggregated tau protein combined with high sensitivity was 
developed; (b) its application to peripheral nervous system tissue sciatic nerve revealed alterations in tau 
aggregation in AD (c) sciatic nerve may be used for new diagnostic purposes in AD 
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ADPD7-1319 
SITE-SPECIFIC AND STRUCTURAL ANALYSIS OF HUMAN TAU (4R/1N) AND 306VQIVYK311 N-
HOMOCYSTEINYLATION 
S. Karima
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2
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Aims 

Homocysteine (Hcy) is an important and independent Alzheimer’s disease risk factor. The toxic effects of 
homocysteine are likely involved a non-enzymatic protein N-homocysteinylation in which Hcy-thiolactone (tHcy), a 
Hcy-related cyclic product, can modify lysine side chain with a thiol adduct formation and subsequent alteration of 
protein structure and function. A major neuropathological hallmark of Alzheimer’s disease is the presence of 
neurofibrillary tangles, which are bundles of paired helical filaments whose main constituent is the microtubule 
associated protein tau. Pathogenic modifications of tau could deficit its function. In this study we aim to evaluate 
the effect of N-homocysteinylation onto the structure and fibril formation propensity of tau and its essential motif 
306VQIVYK311. 

Method 

Tau protein was expressed in E. coli BL21(DE3) and VQIVYK was synthesized using generic surface chemistry. 
Following in vitro modification of tau and VQIVYK, mass spectrometry analysis was used to site-specific 
determination of modified lysine groups. Proteolysis resistance and binding properties was assessed using 
proteolytic enzymes and heparin-agarose column. Secondary structures and fibril formation determined by 
spectrofluorimetry and spectropolarimetry tests. Morphological studies performed using electron microscopy 
methods. All experiments was done in reductive and non-reductive states.  

Results 

DTNB test results showed defined molar ratio of formed homocystamide to tau against increasing tHcy 
concentrations. As for VQIVYK ratio is 1.14 against tHcy 50 mM. Increase in binding and cleaving properties was 
detected, flowed by enhancement of fibril formation propensities in non-reductive conditions. CD and EM 
confirmed the findings. 

Conclusion 

N-homocysteinylation could affect structural properties and enhance fibril formation propensities of human tau.    
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ADPD7-0210 
TAU INTERMOLECULAR DISULFIDE CROSS-LINK IS CRITICAL FOR TAU AGGREGATION AND 
PROPAGATION 
Y.K. Kim
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1
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1
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Aims 

Accumulating evidence have suggested that tau aggregates are not only neurotoxic, but also propagate in 
neurons acting as a seed for native tau aggregation. Prion-like tau transmission is now considered as an 
important pathogenic mechanism driving the progression of tau pathology in the brain.  Hence, identifying the 
prion-like tau templates  is of great interest.   To identify infectious tau conformers, here we characterized  specific 
tau oligomers inducing tau pathogenesis. 

 

Method 

To evaluate prion-like activity of tau, diverse tau aggregates were prepared and their prion-like activities were 
evaluated by using tau-BiFC sensor.In tau-BiFC system, non-fluorescent N- and C-terminal compartments of 
Venus protein are fused to tau, and Venus uorescence turns on only when tau assembles together. By eliminating 
the background noise from monomeric tau, we could monitor and quantify intracellular tau-tau interaction from the 
early stage of aggregation  

Results 

Among tested, tau dimer containing P301L-mutation is identified as the most infectious form to induce tau 
pathology. Biochemical analysis reveals that P301L-tau dimer is covalently cross-linked with a disulfide bond. The 
relatively small and covalently cross-linked tau dimer induced tau pathology efficiently in primary neurons and 
also in tau-transgenic mice.  

Conclusion 

So far, the importance of tau disul de cross-linking has been overlooked in the study of tau pathology. Here our 
results suggested that tau disulfide cross-linking might play critical role in tau propagation by producing 
structurally stable and small tau conformers.  
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ADPD7-0687 
INVESTIGATING TAU AND ALPHA-SYNUCLEIN IN PARKINSON’S DISEASE DEMENTIA MODEL 
C.C.C. Pang
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Aims 

Parkinson’s disease (PD) is the second most common age-related neurodegenerative disease. However, the 
symptoms in PD stretch beyond motor impairments. About 80% of PD patients will develop Parkinson’s Disease 
Dementia (PDD). Cognitive functions involving executive functions, working memory and visuospatial memory are 
often compromised. Tau and α-synuclein have long been thought to have a central role in the development of 
PDD. We aim to use a classical PD model to characterize changes of tau and its relationship with α-synuclein (if 
any) in neurodegeneration. 

Method 

Male Sprague Dawley rats were injected with the neurotoxin 6-hydroxydopamine (6OHDA) into the medial 
forebrain bundle (MFB), while controls were injected with saline. Motor dysfunction was assessed using rotarod 
and cylinder. Visuospatial impairment was assessed using the Morris watermaze test, while cognitive dysfunction 
was assessed using Y-maze and the 5-choice serial reaction time task (5-CSRTT). Tau pathology is stained for in 
regions connected by the MFB pathway (frontal cortex (FC), striatum (ST) and substantia nigra (SN)). 

Results 

Our animal model fulfils PDD characteristics, with motor, cognitive and spatial deficits. Tau pathology was 
observed along brain regions connected by the MFB pathway.  

Conclusion 

From the PDD model, tau pathology observed along the MFB pathway in the FC, ST, and SN is suggestive that 
phosphorylated-tau contributes to progressive axonal degeneration by blocking axonal transport. 
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ADPD7-1103 
HUMAN TAU OLIGOMERS-INDUCED NEURODEGENERATION ENABLES TAUOPATHY DISEASE MODELS 
FOR TARGET VALIDATION AND DRUG DEVELOPMENT 
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1
, Y. Terroire

1
, A. Allouche

1
, P. Goetghebeur

1
, N. Fischer

1
, P. Housset

1
, S. Colin

1
, A. Köpke

2
, V. Koziel

1
 

1
Synaging SAS, Research, Vandoeuvre les Nancy, France 

2
Synaging SAS, Business development, Vandoeuvre les Nancy, France  

 
Aims 

disease and other neurodegenerative diseases collectively named tauopathies, could be responsible for synaptic 
loss and cognitive deficits. Although it has been postulated that amyloid beta oligomers are responsible for the 
onset of Alzheimer’s disease, progression of the disease is thought to be dependent on soluble tau oligomers. A 
number of drug discovery projects are targeting tau related neurotoxicity and neurodegeneration, but current 
models are inadequate due to their artificial overexpression of mutated or truncated human tau protein. 

Here, we report the progress in our development of a novel tauopathy model, solely based on a single acute 
stimulus by misfolded human tau oligomers (hTO) to trigger neurodegeneration and disease progression.Method 

Highly reproducible hTO were prepared from recombinant human 4R2N tau monomers and induced neuronal cell 
death in rodent primary neurons from different brain areas, proven by various and complementary read-outs. 
Similar properties were measured in human neuronal cultures derived from iPS cells. 

Results 

hTO-induced neurodegeneration was associated with loss of synaptic markers and neuro-inflammatory 
processes, including increased production of pro-inflammatory cytokines. Investigations regarding the secondary 
and tertiary structure of these aggregates are shown. First experiments, injecting hTO into the hippocampus of 
mice showed cognitive decline in the spatial recognition test within 14 days. In contrast, human tau monomers or 
fibrils did not induce neuronal damages. 

Conclusion 

This work strongly supports the hypothesis that hTO are toxic species and promising targets for therapeutic 
interventions. 
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ADPD7-1481 
SELECTIVE INHIBITION OF PHF6 AGGREGATION USING GLYCOSYLATED ANALOGS OF THE AMYLOID 
SCAFFOLD 
M. Richman
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Aims 

Protein glycosylation is a ubiquitous post-translational modification that regulates the folding and function of many 
proteins. Misfolding of protein monomers and their toxic aggregation are the hallmark of many wide spread 
diseases. Thus, understanding the role of glycans in protein aggregation is highly important and could both 
contribute to unraveling the pathology of protein misfolding diseases as well as provide a means for modifying 
their course for therapeutic purposes.  

Here we focused on the Tau-derived hexapeptide motif VQIVYK (PHF6), which was shown to be critical for Tau 
aggregation into oligomers, as a simplified peptide model and serves as an amyloid scaffold. 

  

Method 

Using solid-phase peptide synthesis, we have modified the PHF6 scaffold with various glycans, including β-linked 
Galactose, Glucosamine and N-acetyl Glucosamine to a one confined glycosylation site on a Serine residue 
located directly to the N-terminal of the hexapeptide motif. We examined the effect of the different glycans on the 
structural transformation of the PHF6 scaffold using circular dichroism (CD), and on the aggregation propensity by 
Thioflavin-S (ThS) assay followed by electron microscopy. We further evaluated the effect of the glycans on 
PHF6-induced cytotoxicity towards neuronal-like PC-12 cells. 

Results 

Our results indicate that glycosylated peptides dramatically decrease amyloid self-aggregation and their toxicity. 
Moreover, we found that modified peptides are capable of inhibiting aggregation of the non-modified Tau-derived 
peptide. 

Conclusion 

 Importantly, the effect of glycosylation appears to be strongly dependent on the nature of the glycan itself. 
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IN VIVO ASSESSMENT OF MARKERS OF ALZHEIMER’S DISEASE PATHOLOGY IN VIETNAM WAR 
VETERANS WITH CHRONIC POST-TRAUMATIC STRESS DISORDER OR TRAUMATIC BRAIN INJURY. 
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Aims 

Epidemiological research suggests that amongst war veterans, both Traumatic Brain Injury (TBI) and Post-
Traumatic Stress Disorder (PTSD) are associated with a 2-4-fold increase in risk of dementia; 
however, mechanisms contributing to this relationship are poorly understood. The aim of this ongoing study was 
to investigate if Vietnam war veterans without dementia, but with TBI and PTSD show evidence of Alzheimer’s 
disease pathological markers, as assessed by amyloid, tau and FDG PET. 

Method 

Ninety-six male participants - 47 veterans with chronic PTSD (aged 68.2 ±2.4 years), 25 with a TBI (aged 
68.1±2.3 years) and 24 veteran controls (aged 69.6 ±5.3 years) - underwent 

18
F-FDG, tau (

18
F-AV1451) and Ab-

amyloid  (
18

F-Florbetaben) PET scans.  For all tracers, Standardized Uptake Value Ratios (SUVR) were 
calculated using the pons as reference region. 

Results 

The TBI and PTSD groups did not differ significantly from controls in mean cortical 
18

F-AV1451 (1.14 ± 0.09 vs 
1.19 ± 0.11 vs 1.17 ± 0.07, p=0.23), 

18
F-Florbetaben (0.66 ± 0.07 vs 0.65 ± 0.09 vs 0.64 ± 0.08, p=0.70) nor FDG 

tracer retention (1.73 ± 0.17 vs 1.66 ± 0.12 vs 1.69 ± 0.12, p=0.14). 

Conclusion 

These preliminary findings suggest that neither PTSD nor TBI amongst Vietnam war veterans is associated with 
later life hypometabolism, tau or Ab-amyloid deposition. More studies to confirm these results are warranted. 
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ADPD7-1411 
MOLECULAR CHAPERONES MODULATE THE INTERACTOME OF TAU OLIGOMERS 
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Aims 

Tau aggregates in Alzheimer. Oligomers are suspected as toxic species. The molecular mechanism of Tau 
toxicity, however, is poorly understood. The molecular chaperone Hsp90 plays a key role in controlling Tau levels. 
Recently, we have shown that Hsp90 and Tau form a defined complex (Karagöz et al., Cell 2014). We now set 
out to investigate how Hsp90 could control the aggregation process of Tau.  

Method 

We analysed the interactome of Tau in neuronal extracts. We compared the differences between Tau monomers, 
oligomers and fibrils. For this it had been key that we succeeded to produce Tau species at defined oligomeric 
states. 

Results 

We found that the Tau interactome differs depending on its oligomerisation status. We identified defined classes 
of partner proteins, which belong to disease-relevant activities of Tau. Remarkably, Hsp90 effectively stabilised 
Tau oligomers and prevented formation of fibrils. We also found that Hsp90 modulated the interactome. We 
identified specific differences in sequence properties between the Hsp90-dependent and non-dependent 
interactome. Together, our data provide a molecular understanding of chaperoning of Tau. 

Conclusion 

The molecular Chaperone Hsp90 is a promising modulator to control Tau aggregation. Hsp90 is a druggable 
chaperone. As Hsp90 is key factor in the cellular proteostasis system it may, therefore, offer new possibilities to 
interfere with toxic Tau aggregation. 
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UNDERSTANDING THE POLYAMINE STRESS RESPONSE IN ANIMAL MODELS OF TAUOPATHY 
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Aims 

Polyamines exert an array of physiological effects that support neuronal and axonal function and cognitive 
processing. Specific stressors can elicit a polyamine stress response (PSR), putatively via spermidine/spermine 
N

1
-acetyltransferase (SSAT), resulting in altered central polyamine homeostasis. While elevations in polyamines 

following a short-term stressor are beneficial, persistent PSR activation may become maladaptive and result in 
polyamine dysregulation. Polyamine dysregulation occurs in numerous neurodegenerative diseases, and may 
contribute to pathology and cognitive impairment seen in Alzheimer’s disease (AD) and tauopathies. We have 
uncovered signatures indicating a PSR in Tg4510 mice and hypothesize that tau induces a unique PSR which 
further promotes tau aggregation. Therefore, we initiated a PSR using a pathogenic form of tau (C-Tau D421) in 
SSAT knockout mice to examine the impact of SSAT on the tau phenotype.  

Method 

SSAT knockout mice and non-transgenic littermates received adeno-assocated virus (AAV) overexpression of C-
Tau (D421). Tau pathology, polyamine status (including acetylated products), and cognitive function were 
examined following three-months of viral incubation.  

Results 

C-Tau (D421) overexpression significantly increased tau pathology, inflammation and atrophy, dysregulation of 
polyamines, and impaired cognition. SSAT inactivity was insufficient to prevent cognitive impairment, but 
prevented the aggregation of high-molecular weight tau and elevation in acetylated spermidine. Further, we 
demonstrate that while polyamines inhibit tau aggregation in vitro, acetylated forms fail to inhibit and can increase 
aggregation.  

Conclusion 

These data demonstrate that tau initiates a maladaptive PSR, which further promotes aggregation. Taken 
together, this pathway may offer new therapeutic targets for the treatment of AD and tauopathies.  
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ADPD7-0053 
A MAJOR EARLY DRIVER OF TAUOPATHY AND NEURODEGENERATION THAT IS BLOCKED BY 
ANTIBODY 
K. Shahpasand
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2
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2
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2
 

1
Royan institute, Department of Stem Cells and Developmental Biology- Cognitive Neuroscience Center, tehran, 
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2
Harvard Medical School, Division of Translational Therapeutics- Department of Medicine, Boston, USA  

 
Aims 

Traumatic brain injury (TBI) is one of the major risk factor for Alzheimer’s disease (AD), whose pathological 
hallmarks include tau hyperphosphorylation. However, so far tauopathy has been undetectable acutely after TBI 
and how TBI leads to tauopathy which in turn would increase risk of AD remains unknown. We herein identify a 
neurotoxic cis conformation of phosphorylated tau at Thr231 as a major early driver of tauopathy and 
neurodegeneration that is effectively blocked by the conformation specific monoclonal antibody.  

Method 

We immunostained control and human TBI brains with our cis/trans monoclonal antibodies. Also, we examined 
TBI mouse models treated with either control IgG or cis mAb employing immunostaining and electron microscopy. 
Moreover, we studied risk-taking behaviour of those TBI mice. 

Results 

We found robust cis p-tau after sport- and military-related TBI in humans and mice. Acutely after TBI in mice, 
neurons prominently produce cis p-tau, which disrupts axonal microtubule network, spreads to other neurons, and 
leads to apoptosis, a pathogenic process, which we termed “cistauosis” that appears long before known 
tauopathy. Also, while TBI causes abnormal risk-taking behaviour in mouse models, cis antibody treatment 
restores the phenomena. 

Conclusion 

Treating TBI mice with cis antibody prevents tauopathy development and spread, and restores brain 
histopathological and functional outcomes. These results uncover cistausosis as an early driver of tauopathy and 
neurodegeneration upon TBI. We anticipate that cis p-tau will be a new early biomarker and that cis p-tau 
antibody may be used to treat or even prevent TBI, chronic traumatic encephalopathy and AD.   
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ADPD7-0103 
AN S400A TAU MUTANT REVEALS NEW INSIGHTS ON THE IN VIVO INTERPLAY BETWEEN 
PHOSPHORYLATION AND O-GLCNACYLATION OF TAU 
Y. Solovey

1
 

1
, Tel Aviv, Israel  

 
Aims 

A key culprit of Alzheimer's disease (AD) in the brain is intra-cellular aggregates of the tau protein, termed 
neurofibrillary tangles (NFTs). NFTs comprise of amyloid accumulations of hyper-phosphorylated tau. Hyper-
phosphorylation of tau on serine or threonine residues leads to loss of its function of stabilizing microtubules and 
to its self-aggregation into cytotoxic NFTs. An additional tau decoration is the O-linked monosaccharide O-N-
acetylglucosamine (O-GlcNAc) which occurs on serines or threonines. Thus, protein phosphoylation and O-
GlcNAcylation compete for the same residues. Interestingly, the overall level of tau O-GlcNAcylation was reported 
to be lower in brains of AD patients compared to healthy controls. Ser400 is the only site in tau found in vivo to be 
O-GlcNAc-modified. Therefore, it has been hypothesized that one outcome of O-GlcNAcylation of tau in the 
normal brain is prevention of its hyper-phosphorylation. Indeed, replacing S400 by Alanine was reported to 
increase the in vitro aggregation of tau. Yet this has not been examined in vivo. 

Method 

To that end we generated transgenic Drosophila expressing human tau containing the S400A mutation. In parallel 
we over-expressed this mutant tau in neuroblastoma SH-SY5Y cells. 

Results 

In both models the ratio of hyper-phosphorylated tau to total tau was higher for the S400A mutant than for wild 
type tau. This was accompanied by exacerbation of the neurodegenerative phenotype in flies expressing the 
former as compared to the latter version of tau. 

Conclusion 

These results support the significance of O-GlcNAcylation of tau, especially on the S400 residue, and provide 
insights for future designing for therapeutics for AD. 
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ADPD7-1802 
THE ROLE OF FYN TYROSINE KINASE IN ASSOCIATION WITH TAU PATHOLOGY 
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1,2
, C.Y. Low

1
, C. Lee

1
, M.K. Lai

2
 

1
Singapore General Hospital, Clinical Translational Research, Singapore, Singapore 

2
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Aims 

We have previously reported that neurofibrillary tangles (NFT)-bearing neurons in Alzheimer’s disease (AD) 
exhibited selective induction of FynT isoform with a concomitant reduction of brain-predominant FynB isoform. 
The observation prompts us to speculate that dysregulation of alternative splicing machinery in AD brain may 
favor FynT expression during NFT formation and FynT may be an important modulator of tau pathology. In this 
study, we aim to delineate the isoform-specific role of Fyn in association with tau pathology. 

Method 

Two approaches were used to compare FynT and FynB kinase activity in modulating tau pathology: (1) SH-SY5Y 
cells stably expressing full-length Tau were transiently transfected with Fyn mutant constructs of constitutively 
active (FynT-CA, FynB-CA) or kinase dead (FynT-KD, FynB-KD); (2) SH-SY5Y cells stably expressing Fyn 
mutants (FynT-CA, FynB-CA, FynT-KD, FynB-KD) were transiently transfected with full-length Tau construct. 
Double-immunofluorescence staining and Western blot analysis were employed to determine tau protein 
accumulation and hyperphosphorylation in association with Fyn kinase activity. 

Results 

We consistently demonstrated that FynT-CA and FynB-CA mutants directly induced tau phosphorylation at 
tyrosine 18, and indirectly induced tau phosphorylation at serine and threonine positions. Furthermore, both CA 
mutants but not KD mutants induced accumulation of full-length and truncated tau protein. However, we detected 
no significant differences between FynB and FynT kinase activity in modulating phosphorylation, protein 
accumulation and truncation of tau. 

Conclusion 

Both FynT and FynB kinase activity are able to modulate tau pathology. However, the underlying mechanism of 
Fyn kinase being able to modulate tau hyperphosphorylation, tau protein accumulation and tau truncation need 
further investigation. 
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ADPD7-1268 
TTBK1/2 HYPER-ACTIVATION DRIVES PTAU AND PTDP ACCUMULATION 
L. Taylor
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1
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Aims 

Aberrant protein phosphorylation is a hallmark of neurodegenerative diseases such as amyotrophic lateral 
sclerosis (ALS), frontotemporal lobar degeneration (FTLD), and Alzheimer’s disease (AD). A majority of ALS 
cases and half of FTLD cases are characterized by aberrantly phosphorylated TDP-43, whereas patients with 
Alzheimer’s disease and a subset of FTLD patients exhibit hyperphosphorylated tau inclusions. Recent studies 
identified the tau tubulin kinases 1 and 2 (TTBK1/2) as direct tau kinases in the context of Alzheimer’s disease. 
We recently found that TTBK1/2 also robustly phosphorylate TDP-43 and are co-localized with phosphorylated 
TDP-43 in human postmortem tissues of ALS and FTLD. Additionally, we have shown increased expression of 
TTBK1/2 in both FTLD-TDP and FTLD-tau brain tissue, indicating that increased TTBK1/2 levels may be integral 
to disease progression. To further elucidate how TTBK1/2 contribute to both TDP-43 and tau phosphorylation in 
the context of disease progression, we examined the consequences of TTBK1/2 kinase overexpression in vivo. 
We hypothesize that TTBK1/2 kinase hyperactivation drives proteotoxicity.  

Method 

To test this hypothesis we constructed both human TTBK1 and TTBK2 kinase domain overexpression transgenic 
lines in C.elegans. The trangenes were crossed with both human tau and human TDP-43 overexpression lines. 
Behavioral and biochemical phenotypes were then assessed. 

Results 

We found that animals expressing either tau/TTBK or TDP-43/TTBK transgenes together exhibit statistically 
significant motor neuron dysfunction in the form of decreased locomotion and neuron loss. Additionally we 
observed an increase in both tau and TDP-43 phosphorylation. 

Conclusion 

These results give evidence for a kinase-driven mechanism of early disease progression involving TTBK1/2 
hyperactivity.  
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ADPD7-0890 
STABLE AND FUNCTIONAL OLIGOMERS OF TAU, ALPHA-SYNUCLEIN AND AMYLOID-BETA AS 
ENABLING TOOLS IN AD AND PD AND DRUG DISCOVERY. 
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Aims 

Accumulating evidence supports a major role for soluble protein oligomers as toxic entities in AD, PD and other 
diseases. Because such oligomers carry unique epitopes that are not present in the monomeric protein 
constituents, targeting toxic oligomers directly and selectively using small molecules or antibodies is an attractive 
novel therapeutic approach. Unfortunately the instability, heterogeneity and limited characterization of oligomer 
preparations have seriously impeded research and development in this field. We have previously reported on our 
proprietary technology to generate stable and pure oligomer preparations of Aβ1-42 that still display all hallmark 
functionalities) of the pathological non-stable and  non-purified analogues (e.g. synaptic binding and LTP 
inhibition, toxicity, antibody binding). The stable Aβ1-42 oligomers have enabled a wide range of applications in 
e.g. drug discovery and fundamental research. For example, they have proven critically instrumental in selecting 
and characterizing oligomer-specific antibodies for use in e.g. diagnostics or therapy. Here we report on the 
generation and characterization of stable oligomers of alpha-synuclein and tau that have relevance in PD, AD and 
other (incl. orphan) synucleinopathies and tauopathies. In all cases the oligomerization is driven by the intrinsic 
self-assembly properties of the wild-type human proteins rather than by introduced mutations, S-S bond formation 
or artificial crosslinking. Paralleling our findings with the stable Aβ1-42 oligomers, stable asyn and tau oligomers 
represent uniform populations that are devoid of monomers or fibrils. Characterization based on biophysical 
methods (e.g. AFM, TEM, DLS, CD, FTIR) as well as functional assays (e.g. membrane permeabilization, toxicity, 
antibody recognition) is presented. 

Method 

  

Results 

  

Conclusion 
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ADPD7-0536 
MODELING EARLY PHENOTYPES OF FTDP-17 LINKED TAUOPATHIES AND ALZHEIMER’S DISEASE 
WITH GENETICALLY MODIFIED HUMAN IPSC 
A. Verheyen
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Aims 

Tauopathies like Alzheimer’s disease (AD) and frontotemporal dementia (FTD) are among the most common 
forms of dementia currently lacking a cure. Development of an effective therapy remains challenging, partly due 
to the lack of predictive in vitro translational models. Recently, induced pluripotent stem cells (iPSC) have been 
used to model various human disorders and are shown to serve as useful translational in vitro tools. 

Method 

Zinc finger technology was used to introduce the pathogenic P301S mutation in exon 10 of the MAPT gene. This 
mutation leads to aggregation of tau into neurofibrillary tangles and cell loss. To ensure the inclusion of exon 10 
with the P301S mutation, an additional intronic IVS10+16 mutation was introduced (P301S/IVS10+16; double 
mutant; DM). As a control, single mutant (SM) iPSC (IVS10+16) were generated, expressing wild type 4R and 3R 
tau. Transcriptomics, proteomics and functional assays were used for characterization of the generated lines. 

Results 

All clones were pluripotent with a normal karyotype and the presence of P301S and IVS10+16 mutations was 
confirmed. After differentiation into neurons, SM and DM neurons expressed both 3R and 4R tau while control 
neurons only expressed 3R tau. Live cell calcium imaging revealed a higher bursting frequency in DM compared 
to SM neurons and tau aggregation could be induced. Finally, phenotypes could be pharmacologically modulated. 

Conclusion 

Overall this model reveals several early phenotypes observed in tauopathies and may serve as a valuable 
translational in vitro tool for drug discovery compared to classical human cell lines and/or rodent derived primary 
cultures. 
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ADPD7-0613 
SEEDING OF NORMAL TAU BY PATHOLOGICAL TAU SPECIES DRIVES PATHOGENESIS OF 
ALZHEIMER-LIKE TAUOPATHY IN PRIMARY NEURONS FROM RTG4510 MICE 
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Aims 

The abnormal hyperphosphorylation of the microtubule-associated protein tau plays a crucial role in 
neurodegeneration in Alzheimer's disease (AD) and aggregation of hyperphosphorylated tau into neurofibrillary 
tangles (NFTs) is a hallmark in AD. The mechanisms underlying the transformation of highly soluble normal tau 
into insoluble NFTs remain unclear. Establishing an assay in primary neurons in which NFT-like tau aggregates 
develop to investigate mechanisms of tau pathogenesis and tau-based therapeutics in vitro. 

Method 

rTg4510 mice overexpress an inducible human mutant P301L tau and display age-dependent tau pathology 
including NFTs. Primary cortical cultures isolated from embryonic rTg4510 mice expressing human mutant P301L 
tau without presenting tau pathology were incubated with low concentrations of pathological tau species isolated 
from AD or aged rTg4510 brains. 

Results 

Sarkosyl-insoluble hyperphosphorylated tau species were spontaneously taken up by cortical neurons and 
initiated seeding of normal endogenous human tau in rTg4510 cortical cultures over long term incubation periods. 
Tau seeding in neurons was characterized by recruitment of soluble endogenous tau into inclusions of 
aggregated and hyperphosphorylated tau displayed as mobility shifted tau bands at higher molecular weight of 
64, 70 and 140 kDa on SDS page recapitulating features of Alzheimer-like tauopathy in neurons in vitro. 

Conclusion 

These findings indicate that low amounts of exogenous pathological tau species can corrupt normal endogenous 
tau and induce tau seeding and pathology in primary neurons in vitro, suggesting a seeding and recruitment 
process as a possible mechanism underlying NFT formation in vivo. 
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ADPD7-1432 
DEVELOPMENT OF MOLECULAR HYBRIDS TO INHIBIT CASPASE-2-MEDIATED CLEAVAGE OF TAU FOR 
THE TREATMENT OF TAUOPATHIES 
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Aims 

Caspase-2 cleaves tau to form delta tau 314, a soluble form of tau that is necessary to cause full-length tau to 
mislocalize to dendritic spines. This mislocalization causes cognitive deficits in rTg4510 mice that can be 
reversed by lowering caspase-2 levels in the hippocampus. Delivering morpholino antisense RNA targeting 
caspase-2 into the lateral ventricles lowers caspase-2 and delta tau 314 levels, and reverses cognitive decline in 
this mouse model of tauopathy. We expect that systemically delivered small-molecule inhibitors of caspase-2 will 
provide proof-of-concept (POC) that reducing caspase-2 activity leads to the restoration of cognition in this same 
mouse model, and will show that caspase-2 is a useful target for therapeutic intervention in AD and other 
tauopathies. 

Method 

To test this hypothesis, we have prepared rationally designed, potent hybrid molecules that combine the relevant 
features of known, brain-penetrable caspase-3 inhibitors and selective caspase-2 inhibitors. 

Results 

We will provide an overview of this work along with other strategies for developing therapeutic inhibitors of 
caspase-2 for the treatment of tauopathies. 

Conclusion 

We expect that our initial POC success will provide impetus for future work and discoveries in this area. 
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ADPD7-0155 
D-RIBOSYLATION INDUCES PROTEIN MISFOLDING, CELL DEATH AND TAU HYPERPHOSPHORYLATION 
RELATED COGNITIVE IMPAIRMENT 
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Aims 

D-ribose in cells and human serum participates in glycation of proteins resulting in advanced glycation end 
products (AGEs) that affect cell metabolism and induce cell death. AGEs have been shown to be implicated with 
diabetes mellitus and also found in the senile plaques and neurofibrillary tangles in the brain of Alzheimer’s 
patients. Abnormally high levels of D-ribose, along with D-glucose were found in the urine of patients with type 2 
diabetic mellitus. The role of D-ribose in neurodegenerative diseases needs to be clarified. 

Method 

The effects of D-ribose on protein, cell and animal were investigated by biochemical, cellular and animal 
experiments. 

Results 

Glycation with D-ribose induces protein to misfold rapidly and form globular amyloid-like aggregations which play 
an important role in cytotoxicity to neural cells. Treatment with D-ribose decreased cell viability and induced more 
AGE accumulation in cells. Intraperitoneal injection, oral administration and tail intravenous injection of D-ribose 
caused impairment of spatial learning and memory ability in animals, along with tau hyperphosphorylation, one of 
the key pathological features. The involved mechanisms were also studied. 

Conclusion 

These data demonstrate that there might be some mechanistic link between ribosylation and tau 
hyperphosphorylation related cognitive impairment. Targeting ribosylation may be a promising therapeutic 
strategy to prevent Alzheimer’s disease and diabetic encephalopathies. 
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ADPD7-1091 
CHARACTERIZATION OF AΒ AND TAU PATHOLOGIES IN A TRANSGENIC HUMAN APP AND TAU RAT 
MODEL 
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Aims 

To investigate the Aβ and tau pathologies in a transgenic rat model expressing both human APP harboring the 
Swedish mutation (Folkesson et al, 2007) and human tau carrying the P301L mutation (Korhonen et al 2011). 

Method 

Immunohistochemical experiments were performed with fixed and paraffin embedded brain samples from aged 
rats using a battery of Aβ and tau antibodies. Sarcosyl soluble and insoluble tau was investigated by western blot 
analysis. 

Results 

Immunohistochemical staining for  Aβ amyloid pathology revealed predominantly vascular deposits in several 
parts of the brain including cortex, hippocampus and sub cortical regions. AT8 positive staining was observed in 
Cornu Ammonis region 3 (CA3). 

Conclusion 

The Aβ pathology observed in the transgenic APP and tau rats is consistent with previous results  (Folkesson et 
al, 2007). Tau pathology was observed in the CA3 region and is currently under further investigation. 
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DEVELOPING DISEASE-RELEVANT IN VIVO MODELS OF TAU PROPAGATION FOR DRUG DISCOVERY 
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Aims 

Recent studies have demonstrated that tau aggregates not only act as seeds for further tau aggregation, but can 
also spread to structurally connected brain regions. This process has been termed tau propagation and is a 
possible explanation for the stereotypical progression of tau pathology observed in Alzheimer’s disease (AD). In 
the current study, we have developed disease-relevant in vivo models of tau propagation using tau seeds derived 
from AD brain tissue. 

Method 

Pathological tau was extracted from AD brain tissue and, infused into C57Bl6, hTau and P301S mouse lines. 
Various control extracts were also infused, including an AD brain extract immunodepleted for pathological tau. 
Mice were aged up to 6 months post-infusion before being prepared for neuropathological analysis to assess the 
aggregation and spread of tau pathology.   

Results 

In hTau mice, tau seeds derived from AD brain tissue were sufficient to induce progressive tau aggregation at the 
site of infusion and significant spread to connected regions. In the other mouse lines, AD derived tau seeds were 
either unable to induce tau aggregation (C57Bl6) or showed tau accumulation at the infusion site without further 
spread (P301S). Immunodepleting tau from the AD brain extract prevented tau propagation. 

Conclusion 

We have developed in vivo models of tau propagation using tau seeds derived from AD brain tissue. Local tau 

aggregation and spread to structurally connected brain regions was influenced by tau seeds being 
complementary to the endogenously expressed protein.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1158 

 

  

  

B01.b. Disease Mechanisms, Pathophysiology: Cell to cell transmission, spreading of pathology, prion-
like 

 
ADPD7-0237 
INTERNALISATION OF HYPERPHOSPHORYLATED AND AGGREGATED TAU DRIVES TIA-1 DEPENDENT 
STRESS GRANULES FORMATION AND SENSITISATION TO STRESS. 
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Aims 

Stress granules (SG) are membrane-less RNA- and RNA-binding protein-containing complexes that are 
transiently assembled in stressful conditions to promote cell survival. Several SG-associated RNA-binding 
proteins have been associated with neurodegenerative diseases. Interestingly, the SG core-nucleating protein 
TIA-1 was reported to interact with Tau. Tau is a key pathological protein in Alzheimer´s disease and other 
tauopathies: it has the ability to misfold, aggregate and propagate through brain areas spreading the pathology.  

The objective of this study was to characterize the phosphorylation pattern of secreted Tau and to study the 
mechanisms of its recruitment to SG following internalization.  

 

Method 

We used protein-fragment complementation assay (PCA) for detection of Tau dimers and immunofluorescence 
methods to follow Tau localization to SG in cell lines. Analysis of Tau conditioned media was performed with 
mass spectrometry following phospho-peptide enrichment.  

 

Results 

Cytosolic Tau normally weakly interacts with TIA-1 but mutations mimicking abnormal phosphorylation promote 
this interaction. Analysis of secreted Tau indicates that it is hyperphosphorylated and in aggregated form. 
Internalized Tau is recruited to SG in a TIA-1 dependent manner and it delays normal clearance of SG in the 
recipient cells sensitizing them to secondary stress.  

 

Conclusion 

These results suggest that secreted Tau species may have properties, likely related to its hyperphosphorylation 
and oligomerization, which promote pathological association of internalized Tau with SG, altering their dynamics 
and reducing cell viability. We suggest that SG and TIA-1 play a role in cell-to-cell transmission of Tau pathology 
and SG could be addressed as a new therapeutic target for tauopathies. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1159 

 

  

  

B01.b. Disease Mechanisms, Pathophysiology: Cell to cell transmission, spreading of pathology, prion-
like 

 
ADPD7-0468 
NEUROTRAFFIC: ORIENTED NEURONAL NETWORKS FOR INVESTIGATING TAU PROPAGATION 
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Aims 

This project aims to elucidate the cellular mechanisms by which the neurofibrillary tangles (NFTs) of Alzheimer's 
disease can propagate through the brain. 

Method 

Primary murine hippocampal neurons are cultured in compartmentalised microfluidic devices, which are used as 
a platform to array the cells into oriented connections. Wild-type (WT) tau and pseudo-hyperphosphorylated 
(PHP) tau is expressed in these cells, and the formation, release and uptake of the resulting NFTs are monitored 
through live imaging and immunocytochemistry.  

Results 

No detectible NFTs appear in WT-tau neurons, whereas NFTs appear in the distal axons of PHP-tau neurons. A 
multichannel microfluidic device was designed for this project that enables PHP-tau neurons to be cultured to 
connect unidirectionally to WT-tau neurons, mimicking a minimalistic brain circuit. NFTs spread from PHP-tau 
cells to connected WT-tau cells. The uptake of NFTs triggers the misfolding of WT-tau in the somas and distal 
axons of WT-tau neurons, showing a propagation of tau pathology and a selective vulnerability of distal axons. 
This setup allows observation and manipulation of the mechanisms of trans-synaptic propagation. 

Conclusion 

The mechanism of NFT propagation is not yet clear. With this project, a novel protocol has been established that 
allows us to dissect the mechanisms of trans-synaptic NFT propagation between connected cells. For our next 
step, we will examine the mechanism of postsynaptic PHP-tau internalisation using electron microscopy, and then 
use specific inhibitors to block the uptake of NFTs, in an attempt to slow down or prevent the dissemination of tau 
pathology in AD. 
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ADPD7-0960 
THE ROLE OF ENDOCYTOSIS IN TAU MISFOLDED STATE PROPAGATION 
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Aims 

We have previously shown that extracellular monomeric Tau has the capacity to enter neurons by endocytosis to 
trigger aggregation of the endogenous Tau protein.The speed at which exogenously added Tau adopts an 
aggregated form once internalised by neurons prompted us to investigate the pathway responsible for 
aggregation in more detail. 

Method 

We used super-resolution microscopy techniques and microfluidic devices developed by our group to localise 
exogenously added Tau within neurons. In order to determine the aggregation state of exogenously added Tau in 
various microcompartments of the cell we applied a specifically developed fluorescence lifetime sensor and 
performed Western blot analysis. 

Results 

Our results show that exogenously added Tau first localises in endosomes/lysosomes within the soma 
department as shown by super-resolution microscopy. The presence of Tau in a locally acidic and crowded 
environment triggers the formation of Tau aggregates and increasing the pH in vesicles can block the aggregation 
of exogenously added Tau. We further demonstrate that extracellular Tau attacks endogenous Tau within the 
axonal compartment as blocking it in cells inhibits aggregation of endogenous Tau as shown by Western blot and 
lifetime imaging. Co-aggregation of exogenous and endogenous Tau within the axon severely affects normal 
mitochondrial transport along microtubules. Furthermore, neuronal stimulation increases Tau transport along 
microtubules and blocking neuronal transport and thus propagation increases the co-aggregation of exogenous 
and endogenous Tau. 

Conclusion 

Our results indicate that there is increased pathology in the presence of extracellular Tau and thus capturing Tau 
in the extracellular space may provide new therapeutic strategies. 
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ADPD7-0648 
TRANS-CELLULAR PROPAGATION OF TAU PROTEIN IS MEDIATED BY SULFATED PROTEOGLYCANS 
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Aims 

A major hallmark of Alzheimer’s disease (AD) is the progressive accumulation of hyperphosphorylated tau 
protein. Interestingly, different tau species have recently been detected in the cerebrospinal fluid of AD patients 
and patient-derived aggregates show trans-cellular propagation in cell culture experiments. Consequently, major 
questions regarding tau pathology have to be addressed in detail: How does tau get into the extracellular space? 
Which tau species are involved in the trans-cellular propagation? How is this process related to the progressive 
neurodegeneration? 

Method 

We established an inducible mammalian cell culture system to analyze the secretion mechanism of human tau. 
By expressing different tau variants, we can correlate the phosphorylation status of the protein with its 
aggregation, secretion, and spreading propensity. Additionally, we employ in vitro assays that allow us to 
recapitulate the binding of various phospho-tau variants to components of the inner plasma membrane. 

Results 

Our data demonstrate the time-dependent appearance of full-length tau in the extracellular space, which 
appeared most prominent for highly phosphorylated tau species. The secreted tau is found as free soluble protein 
and primarily associated with the extracellular side of the cell membrane. Moreover, we provide evidence that tau 
secretion and trans-cellular propagation are dependent on sulfated proteoglycans. Finally, we show that tau binds 
to artificial membranes and disrupts their integrity in a PI(4,5)P2-dependent manner. 

Conclusion 

Taken together, our data provide the first mechanistic insights for the initial steps of trans-cellular tau propagation. 
Understanding the detailed mechanism of this pathway could lead to novel strategies for therapeutic 
interventions. 
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ADPD7-1057 
DISULFIDE CROSS-LINKED TAUF4 SHOWS SPECIFIC UPTAKE AND STRONG TOXIC PROPERTIES IN 
CULTURED RAT CORTICAL NEURONS 
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Aims 

TauF4, a fragment of protein Tau containing part of the proline-rich domain and of the microtubule-binding 
repeats, has recently been described as an efficient tool nucleating aggregation. Whereas full-length Tau critically 
depends on the presence of at least Cys322 to start the nucleation process, TauF4 can efficiently nucleate 
aggregation in the presence of heparin, although lacking both cysteines. Recently, it has been suggested that tau 
disulfide cross-linking might play a critical role in tau propagation by producing structurally stable and small tau 
conformers. The present work described the effect of TauF4 disulfide cross-linking on tau propagation and 
neuronal death.  

Method 

We compared functional in vitro properties of the dimeric-enriched TauF4 fragment (TauF4 C291S) and its 
monomeric-enriched forms (C291S C322S, also called TauF4 2CS).  

Results 

Here, we show that TauF4 C291S entered into cultured rat cortical neurons and induced quickly a strong toxicity, 
contrary to TauF4 2CS or monomeric-enriched full-length Tau441. Interestingly, the P301L mutation, that 
increased aggregation propensity of TauF4 2CS, also induced a change in TauF4 uptake properties. Indeed, we 
observed that TauF4 P301L 2CS was taken up by cells and induced strong toxicity, contrary to TauF4 2CS, 
suggesting that toxicity is correlated to cellular uptake. NMR studies indicated that clustering of the heparin 
sulfates of the monomer and dimer are at the origin of this differential cell uptake.  

Conclusion 

Our findings demonstrate that exogenous TauF4 can be taken up by cells via the heparin sulfate molecules at the 
cell surface and can induce neuronal toxicity depending on its oligomerization/aggregation properties. 
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CHARACTERIZATION OF TAU SEEDS BY SIZE-BASED SEPARATION TECHNIQUES 
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Aims 

Although several studies demonstrate that tau aggregates are capable of inducing aggregation, the information 
on the size of these aggregates has been ambiguous (Jackson et al., 2016; Takeda et al., 2015). The aim of this 
study is to characterize tau seeds by their molecular weight and other molecular properties, such as 
phosphorylation status. 

Method 

Aggregates were isolated from post mortem AD and transgenic mice (P301S) brain tissue brain tissue and 

separated from low molecular weight species by size exclusion chromatography (SEC). Biochemical 
characterization of the different fractions was done by both reducing and non-reducing Western blotting and 
aggregate specific immuno-assays. Seeding efficiency was then assessed in HEK293 cells expressing K18 FRET 
sensors (Holmes et al., 2014). 

Results 

It has been shown that spinal cord and brainstem total extracts from P301S mice trigger tau aggregation in a 
FRET cellular model. In this study, aggregates purified from transgenic mouse and human brain are separated by 
size followed by biochemical and functional analysis. SEC-separated fractions were derived from a total extract of 
transgenic mouse brain tissue. High molecular weight species were found in a discrete number of these fractions 
of which one fraction was shown to induce aggregation in the cellular model. Similar analysis of postmortem 
human AD-derived extracts is ongoing. 

Conclusion 

This study further elucidates the molecular properties, regarding molecular weight, phosphorylation status and 
seeding efficiency of high molecular weight tau species. This information is essential to understand which forms 
of tau should be targeted in a tau-based therapeutic approach. 
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ADPD7-0846 
LOCALIZATION OF TAU TO PLASMA MEMBRANE: A PREREQUISITE FOR TAU SECRETION? 
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Aims 

Tau is a major microtubule-associated, cytosolic protein in neurons. However, Tau is also localized to several 
other regions within the cell, including the plasma membrane and, in particular, the cholesterol-rich membrane 
microdomains, also called lipid rafts (LRs). Tau can be secreted from neurons in an activity-dependent manner 
and extracellular misfolded Tau species mediate cell-to-cell transmission of Tau pathology, seeding Tau 
aggregation also in neighboring cells. Association of Tau with the plasma membrane may be involved in Tau 
secretion, which as a process remains poorly understood. Here, we have used parallel methods to study Tau 
localization to membranes in general, and specifically to lipid rafts. 

Method 

Subcellular localization of Tau was analyzed by transmission electron microscopy (TEM) with nano-gold 
immunolabeling. For monitoring trafficking of proteins to LRs and to follow cellular release of Tau dimers and 
oligomers in live cells, we used a panel of Gaussia luciferase-based Protein-fragment Complementation Assays 
(PCA). 

Results 

TEM examination revealed that overexpressed Tau localizes to the plasma membrane of Neuro2A cells, in some 
occasions concentrating to microdomains of the membrane. LR-PCA showed that Tau can dynamically associate 
with raft microdomains. Various cellular stimuli, such as increased Tau phosphorylation by overexpressionof 
various kinases, altered both LR recruitment and secretion of Tau. Disruption of LRs by methyl-beta-cyclodextrin 
resulted in the dramatic changes in Tau secretion. 

Conclusion 

These results suggest that targeting of Tau to plasma membrane and its special domains, such as LRs, may play 
a key role in the cellular secretion of Tau. 
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ADPD7-1017 
THE FREQUENCY OF TAU PROPAGATION FROM NEURON TO NEURON IS INCREASED IN MICE 
CARRYING THE AMYLOID PATHOLOGY. 
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Aims 

Alzheimer’s Disease is characterized by the deposition of hyperphosphorylated tau, a microtubule-associated 
protein. The progression of tau pathology, correlating with cognitive decline, indicates that interneuronal 
propagation of tau may contribute to the disease. We developed a genetic mouse model to analyze tau transfer 
between neurons. We determined if critical factors including tau variants and the presence of amyloid pathology 
could affect tau propagation. 

Method 

AAV8 vectors were unilaterally injected in the hippocampal CA3 of 5xFAD and wild-type (WT) mice to locally 
overexpress the WT and P301S variant of 4R0N tau. Spreading of human tau to the contralateral hippocampus 
was assessed with HT7 IHC. Pathological changes were analyzed by IHC using MC1, PHF1, AT8 mAbs, and by 
alphaLISA on brain homogenate. 

Results 

Following overexpression of WT and P301S tau, misfolded and hyperphosphorylated tau was detectable by IHC 
only near the site of injection. Aggregated WT tau was detected by alphaLISA in the ipsilateral hippocampus in 
WT mice. Neurons positive for human tau were observed in the contralateral hippocampus, and increased from 
1.5 to 9 months post-injection. Propagation in mice overexpressing WT tau trended to be faster compared to 
P301S tau. 

In 5xFAD mice injected with AAV8-WT tau, dystrophic axons were detectable near amyloid plaques and the 
number of human tau-positive neurons was increased in the contralateral hippocampus, indicating a possible 
effect of amyloid pathology on tau spreading. 

Conclusion 

Amyloid pathology may influence the interneuronal transfer rate of tau, which is observed even in the absence of 
any tau pathological changes. 
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THE INVOLVEMENT OF THE UNFOLDED PROTEIN RESPONSE IN TAU TRANSMISSION 
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Aims 

A key neuropathological hallmark of Alzheimer’s disease (AD) is the neurofibrillary tau pathology, characterized 
by intracellular aggregation of hyperphosphorylated tau protein. Several lines of evidence suggest that during AD 
disease progression tau spreads throughout the brain in a non-cell autonomous manner. Currently, the triggers 
for and mechanisms of tau release, uptake and templating form the focus of intensive research. Previous work 
from our lab has shown a close connection between tau pathology and the unfolded protein response (UPR), an 
adaptive stress response of the endoplasmic reticulum that is activated early in AD. Apart from the co-occurrence 
of UPR activation markers with tau pathology in the brain of AD patients, functional connections between these 
processes have been identified, including the finding that UPR activation can initiate tau phosphorylation. The 
present research focusses on the involvement of the UPR in the intercellular propagation of tau pathology.  

Method 

Primary neurons and cell lines are used in combination with a wide range of genetic tools and cellular assays to 
visualize tau pathology, release, uptake and transmission. Both pharmacological and genetic approaches are 
used to manipulate UPR activation in these cell culture models. To study how tau pathology and transmission 
relate to UPR activation at the neuropathological level, brain tissue from mouse models of tau spreading will be 
analysed.   

Results 

At the time of submission, assays are in the phase of optimization and validation. Data acquisition is still in 
progress.  

Conclusion 

Preliminary data suggest that we have established a robust tau transmission assay in a co-culture set-up.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1167 

 

  

  

B01.c. Disease Mechanisms, Pathophysiology: Inflammation 

 
ADPD7-0595 
IMPACT OF SYSTEMIC INFLAMMATION ON NEUROINFLAMMATION, COGNITIVE FUNCTIONS AND 
PHOSPHORYLATION OF TAU BY LAPAROTOMY. IMPLICATION OF POSTOPERATIVE COGNITIVE 
DYSFUNCTIONS TO ALZHEIMER'S DEMENTIA 
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Aims 

Systemic inflammation triggered by infection or surgery can stimulate neuroinflammation, and thereby disturbing 
cognitive functions and even developing Alzheimer’s dementia. We have recently adopted laparotomy surgery as 
an experimental model for postoperative cognitive dysfunctions (POCD). We aimed to investigate the temporal 
profile of systemic inflammation, neuroinflammation and cognitive functions for 2 weeks, which has high 
implication in the development of Alzheimer’s dementia.  

Method 

Adult male wild type C57BL/6N mice (3-month-old) were used for 2 series of experiments. Mice were divided into 

3 groups: Control (CON), sevoflurane only (SEVO) and Laparotomy under (LAP). Cognitive function was 
assessed by Y-maze and Novel Objective Recognition test (NOR). Inflammatory cytokine mRNA expression in 
liver, frontal cortex and hippocampus were assessed by q-PCR; protein levels in brain tissues and plasma were 
determined by MILIPLEX assay.  

Results 

There were significantly greater number of errors and longer latency in LAP compared with SEVO in Y-maze test; 
and higher discrimination index in NOR. Neuroinflammation was found by an increase in IL-1β and IL-6 in the 
frontal cortex, and IL-1β and IL-8 in the hippocampus. Immunoreactivity of GFAP-labeled astrocytes was higher in 
LAP in the frontal cortex and activated microglia (Iba1 immunoreactivity) were found in both brain regions. 
Increased phosphorylation of tau was detected in both brain regions in LAP at 14d. Neuro- and peripheral 
inflammation and tau protein phosphorylation were reversed by ibuprofen, and cognition deficits were improved 
as well. 

Conclusion 

Neuroinflammation induced by laparotomy activates astrocytes and microglia, increases tau phosphorylation that 
finally impaired the cognition. 
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THE EFFECT OF INTERLEUKIN-4 ON TAU PHOSPHORYLATION IN A TRIPLE TRANSGENIC MOUSE 
MODEL OF ALZHEIMER DISEASE 
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Aims 

Chronic neuroinflammation has long been hypothesized to be involved in the progression of Alzheimer Disease 
(AD). Research focused on the activation state of microglia suggests that both anti-inflammatory and 
inflammatory microglia ameliorate amyloid pathology, but the latter worsen tau pathology. In this study, we sought 
to determine whether induction of anti-inflammatory microglia with IL-4 modulates tau pathology in a 3xTg mouse 
model of AD. 

Method 

We bilaterally injected IL-4 into the CA1 of 15 month-old 3xTg AD mice, which develop both amyloid and tau 
pathology. Starting 6 days after injection, mice were assessed utilizing novel object recognition and contextual 
fear conditioning paradigms. Following behavioral tests, brains were collected on day 7, and amyloid and tau 
pathology was measured utilizing immunohistochemistry, western blot and ELISA.  

 

Results 

Intracranial IL-4 injection was successful in inducing Arg-1 expression in microglia. Furthermore, tau 
phosphorylation was decreased in IL-4 injected animals. However, IL-4 injection did not appear to cause 
significant changes in amyloid beta load. Behavioral tasks revealed that IL-4 injection positively modulated 
performance in NOR tasks but it did not affect freezing response in CFC. 

Conclusion 

Our preliminary findings suggest that intracranial IL-4 injection induces Arg-1 expression in microglia and 
decreases tau phosphorylation but not amyloid load in the 3xTg mouse model of AD. These changes were 
correlated with behavioral performance of 3xTg mice as evidenced by the NOR task. Our results highlight the 
need to better understand the impact of microglial activation states in the context of AD. 

Supported by NIH R01 AG030149. 
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FRACTALKINE/CX3CR1 IS ESSENTIAL FOR NRF2-DEPENDENT MICROGLIAL ACTIVATION: 
IMPLICATIONS IN TAUOPATHIES. 
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Aims 

As previously reported, fractalkine mobilizes NRF2 to limit over-activation of microglia and identify this new target 
to control unremitting neuroinflammation in tauopathies. Moreover, the CX3CR1 receptor, exclusively expressed 
in microglia, is required to induce heme oxygenase-1 (HO-1) in these cells in response to TAU(P301L) injury. We 
explored if the NRF2 activator sulforaphane (SFN), could restore microglial responses to TAU(P301L) injury in 
CX3CR1-deficient mice and the pathways implicated. 

Method 

SFN was able to reduce significantly reactive astrogliosis induced by TAU(P301L) expression in the 
hippocampus, although surprisingly not microgliosis. Since fractalkine/CX3CR1 signaling pathway modulates 
migration and microglial activation, we analyzed first the role of the CX3CR1 receptor in migration of primary 
microglia and the effect of NRF2 activation. 

Results 

CX3CR1 deficiency decreased significantly microglia migration and only fractalkine could induce cell migration in 
wild-type microglial cells. We observed that either NRF2 or fractalkine could modulate the mRNA expression of 
different metalloproteinases related to cell migration. Regarding the molecular mechanisms that connect 
fractalkine/CX3CR1 and NRF2 systems, we observed that in primary microglia from Cx3cr1-/- mice the mRNA 
levels of Nrf2 and its related genes were significantly decreased, establishing a direct linking between both 
systems. We also showed that NF-κB transcriptional signature was decreased in the absence of CX3CR1. 

Conclusion 

Our results indicate that CX3CR1-deficiency is implicated in controlling NRF2 and NF-κB signaling and its role in 
regulation of inflammation, reinforcing the idea of fractalkine signaling implicated in the migration of microglia to 
their synaptic targets, where phagocytosis and synaptic refinement occur and its role in tauopathies. 
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Aims 

Recent genomic studies have shown the correlation between neuroinflammation and Alzheimer's disease (AD) 
and involved notably the R47H polymorphism of TREM2, a cell-surface receptor of microglia. Subsequently, 
several studies have shown that microglial activation is altered in mouse models of amyloidosis deficient in 
TREM2. However the role of TREM2 on the tauopathy component of AD is much less studied. To fill this gap, we 
have applied our rodent model of tauopathy in Trem2 knockout mice.  

Method 

We overexpressed different forms of the human tau protein in CA1 neurons of the hippocampus using AAV 
vectors (AAV-Tau), which led to different profiles of aggregation and toxicity. We then analyzed tauopathy 
progression one and three months after AAV injection. Wild-type Tau produced few aggregates but led to an 
important degeneration of CA1 neurons. Co-expression of Tau with a seed peptide promoted its aggregation 
while markedly reducing its toxicity for CA1 neurons.  

Results 

In Trem2 knockout mice, the different Tau vectors led to the same pattern of tauopathy as in wild type mice. In 
addition to the tauopathy, AAV-Tau elicited a microglial activation which was more pronounced in wild-type Tau-
treated animals than in mice treated with Tau co-expressed with the seed peptide. However, in Trem2 knockout 
mice, microglial activation was significantly reduced following wild type Tau gene transfer.  

Conclusion 

This suggests that, as in amyloidosis models, TREM2 deficiency inhibits microglial activation during tauopathy. 
However, this does not seem to impact the progression of this cardinal feature of AD. 
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Aims 

The bulk of tau secreted from AD nerve terminals and released in cerebral spinal fluid (CSF) is C-terminally 
truncated, soluble and unaggregated supporting a potential extracellular role of NH2-derived fragments of protein 
on synaptic dysfunction underlying neurodegenerative tauopathies, including Alzheimer’s disease (AD).  

Method 

Preparation of artificial biomembrane model system; differential scanning calorimentry; synaptosomal  glutamate 
release; vesicles exocytosis FM1-43 assay; intracellular calcium Fluo-3 AM  imaging; primary hippocampal 
cultures;  immunofluorescence; Western blotting analysis; dynamic light-scattering; small angle X-ray scattering. 

Results 

Here we show that sub-toxic doses of extracellular-applied human NH2tau 26-44 (aka NH2htau) -which is the 
minimal active moiety of neurotoxic 20-22kDa peptide accumulating in vivo at AD synapses and secreted into 

parenchyma- acutely provokes presynaptic deficit in K
+
-evoked glutamate release on hippocampal synaptosomes 

along with alteration in local Ca
2+

 dynamics. Neuritic dystrophy, microtubules breakdown, deregulation in 
presynaptic proteins and loss of resident mitochondria, leading eventually to neuronal death, are detected in 
hippocampal cultures only after prolonged exposure to NH2htau. On the contrary, its reverse sequence does not 
produce significant changes either on neuronal activity or on cellular integrity. Studies reveal that NH2htau 
dynamically perturbs biomembrane-like environments and assumes less compacted conformers than counterpart, 
a behaviour which likely accounts for its specific biological effects.  

Conclusion 

Our results demonstrate  that one of the AD-relevant, soluble and secreted N-terminally truncated tau forms can 
early contribute to pathology outside of neurons causing alterations in synaptic activity at presynaptic level, 
independently of overt neurodegeneration. 
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B01.d. Disease Mechanisms, Pathophysiology: Synapse pathology 

 
ADPD7-1180 
SYNAPTIC DEFICITS IN PREFRONTAL CORTEX AND HIPPOCAMPUS OF YOUNG APP-V717I X TAU-
P301L AND TAU-P301L MICE 
A. Schreurs

1
, A. Latif-Hernandez

1
, T. Ahmed

1
, F. Van Leuven

2
, D. Balschun

1
 

1
K.U.L., Faculty of Psychology and Educational Sciences- Brain & Cognition, Leuven, Belgium 

2
K.U.L., Department of Human Genetics- Experimental Genetics Group LEGTEGG, Leuven, Belgium  

 
Aims 

Alzheimer’s disease (AD) is accompanied by synaptic dysfunction and considered a “synaptopathy”. Early deficits 
are interesting from a diagnostic and therapeutic perspective, and can be detected by electrophysiological 
readouts. Here, we employed two transgenic mouse models and evaluated synaptic properties in brain areas that 
are also affected in patients. Our objectives are: 

(i) validating long-term potentiation (LTP) as sensitive marker for early AD pathology,  

(ii) comparing synaptic readouts in cortical and hippocampal areas, and  

(iii) exploring the prevailing hypothesis that amyloid exacerbates tau-pathology. 

Method 

We employed mice overexpressing mutant human Tau-P301L and APP-V717I x Tau-P301L, backcrossed into 
C57BL/6J background. Tau-P301L mice reflect tauopathy, while their bigenic littermates display a progressive 
combination of amyloid- and tau-pathology, mimicking human AD. We performed fEPSP recordings in acute brain 
slices from 3-5 month-old animals, either by conventional glass micro-electrodes or via multi-electrode arrays. 
Basal synaptic transmission, paired-pulse responses and synaptic plasticity were assessed for prefrontal cortex, 
CA1 and dentate gyrus. LTP was induced by high-frequency or theta-burst stimulation and recorded for at least 2 
hours. 

Results 

Both models show impaired LTP in prefrontal cortex and hippocampal CA1. In contrast, LTP levels in dentate 
gyrus are normal, despite reduced basal transmission. We further observed altered paired-pulse responses and 
more epileptiform activity in CA1. 

Conclusion 

The clear synaptic deficits in young Tau-P301L and bigenic APP-V717I x Tau-P301L mice confirm their value as 
AD models and the sensitivity of LTP. The aberrant findings in CA1 further suggest distorted inhibitory networks. 
Finally, our results also support the idea that amyloid aggravates tau-pathology. 
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Aims 

Despite intensive research efforts over the past few decades, the mechanisms underlying the etiology in 
Alzheimer's disease (AD) remain unknown and the existing treatments are only palliative. Because the majority of 
AD patients suffer from additional co-morbid conditions, it is vital to dissect the underlying molecular mechanism 
of this association. Interestingly, recent epidemiological studies indicate that diabetes significantly increases the 
risk of developing AD, suggesting that diabetes may play a causative role in the development of AD 
pathogenesis. The main goal is to investigate whether diabetes affects the synaptic and cognitive function via tau 
dependent mechanism. 

Method 

We treated non-transgenic and htau mice with streptozotocin, causing type 1 diabetes-like disease (T1D) and we 
analyzed the cognitive deficits (by behavioral test) and synaptic deficits (spine quantification and 
immunohistochemistry and WB for synaptic markers). 

Results 

Our study shows that tau is a fundamental mediator for T1D to induce cognitive impairment, and its dysregulation 
causes reduction in synaptic proteins levels and cognitive decline. Moreover, demonstrate the novel finding that 
depletion of endogenous tau mitigates behavioral impairment and synaptic deficits induced in T1D-like mice. 

Conclusion 

Tau is a key molecular factor responsible for the induction of cognitive deficits observed in T1D. These data are 
relevant because elucidating the molecular interactions between diabetes and AD might offer a novel approach to 
identifying mechanisms that may modulate the onset and progression of sporadic AD cases. 

Supported by: Larry Hillblom Foundation #2013-A-016-FEL(DBV), 2016-A-016-FEL(ACM), Alzheimer’s 
Association #NIRG-15-363477(DBV), AARF-16-440760(SF), National Institutes of Health (NIH): NIH/NIA 
AG027544, AG00538, BrightFocusFoundation: A2015535S(FML). 
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NEURO-SPECIFIC ADAPTATION TO DISTURBANCES OF PERK PATHWAY OF THE UPR 
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Aims 

The Unfolded Protein Response (UPR) is a cellular mechanism that aims to restore protein homeostasis in case 
of abnormal accumulation of unfolded proteins in the endoplasmic reticulum (ER). It consists of three branches 
mediated by IRE1, ATF6 and PERK, respectively. When activated, these parallel pathways start a program to 
decrease the protein load and increase protein folding capacity of the ER. PERK activation, results in the 
phosphorylation of the translation initiation factor eIF2α leading to overall reduction of protein synthesis but also to 
the upregulation of specific genes, including ATF4. The UPR is activated in several neurodegenerative diseases, 
including Alzheimer’s disease and contributes to neurodegeneration. Chronic UPR activation leads to the 
reduction of synaptic proteins and subsequently to the loss of synapses. The use of an inhibitor of the PERK 
pathway restores protein synthesis and also rescues the neurodegeneration in mice. The PERK pathway of the 
UPR also contributes to neurodegeneration by causing the hyperphosphorylation of tau, an event that facilitates 
tau aggregation.  

Method 

Despite its central role in neurodegeneration the PERK pathway has not been thoroughly investigated in 
mammalian neurons. This work focusses on the PERK- eIF2α -ATF4 pathway in primary cortical neurons from 
mice.  

Results 

We observed that neurons can adapt to the deletion as well as to acute inhibition of PERK but they do so using 
very different mechanisms. Moreover the neuronal adaptation to perturbations of the PERK pathway differs from 
other cell types.  

Conclusion 

This suggests that neurons use alternative strategies to adapt to PERK dysfunction.  
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Aims 

ATP6AP2 is a component of a vacuolar (H+) ATPase (V-ATPase), which functions in the lysosome-mediated 
protein degradation and autophagy. Previously, we found that a synonymous mutation, c.345C>T (p.S115S), 
affecting splicing of exon 4 is responsible for X-linked Parkinsonism with Spasticity (XPDS). XPDS brain features 
4R tauopathy in the striatum. Herein, we report studies on a family in which two brothers presented with 
intellectual disability, epilepsy and parkinsonism. Both brothers and their mother carry an intronic variant 
c.168+6T>A predicted to affect ATP6AP2 splicing. Our study addressed 1) effect of the c.168+6T>A on ATP6AP2 
RNA splicing and global gene expression; 2) effect of different mutations in ATP6AP2 on autophagy. 

Method 

We established LCLs from c.168+6T>A and c.345C>T carriers. RNA expression and splicing in whole blood and 
LCL was profiled by RNA-Seq and qRT-PCR. Differential gene expression was analyzed by Gene Set Enrichment 
Analysis (GSEA). Autophagic flux in patients’ LCLs was analyzed by flow cytometry. 

Results 

We found that the c.168+6T>A causes exon 2 skipping that results in a frame-shift and production of a non-
functional transcript. The amount of full-size protein-coding transcript was significantly diminished. GSEA of whole 
blood RNA of patients with c.168+6T>A identified differentially expressed gene signatures as a result of the 
mutation. Analysis of LCLs with c.345C>T and c.168+6T>A did not reveal substantial inhibition of the autophagic 
flux. 

Conclusion 

A spectrum of neurodegenerative conditions manifesting with PD-like movement abnormalities and 4-repeat 
tauopathy is caused by mutations that alter transcript level/balance of splice isoforms of the essential ATP6AP2 
gene. 
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ADPD7-0513 
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Aims 

1) To track endocytosis of tau-containing exosomes during the induction of tau aggregation in tau biosensor cells. 

2) To analyse whether the endosomal membrane has a role in tau aggregation. 

3) To determine whether endocytosed exosomes fuse with lysosomes during tau aggregation. 

Method 

Exosomes were isolated from the brain extracellular space (Perez-Gonzalez, JBC 2012) of P301L tau-expressing 
rTg4510 mice (Santacruz, SCIENCE 2005). Cell-culture experiments were performed using tau biosensor cells 
(Holmes, PNAS 2014). Membranes of exosomes and plasma membrane of cells were labelled with lipid 
intercalating fluorescent dyes. Endocytosis of exosomes was tracked using confocal microscopy and standard 
immunofluorescence. 

Results 

We recently reported that only cells undergoing intracellular tau aggregation can release exosomes containing tau 
seeds, with the ability to induce tau misfolding and aggregation in naïve tau biosensor cells (Polanco, JBC 2016). 
Here, the plasma membrane of tau biosensor cells was tracked during endocytosis of exosomes using different 
fluorescent tags. The membranes of endocytic vacuoles appeared intact during the formation of exosome-
induced tau inclusions. Fusion with lysosomes occurred during the formation of tau inclusions and did not halt the 
tau-aggregation process. Therefore, we tested in several ways whether lysosome function was required for the 
induction of tau aggregation. First, overexpression of RAB7, required for fusion of late endosomes with 
lysosomes, strongly increased tau aggregation. Second, RAB7 knockdown decreased tau aggregation, indicating 
that the fusion with lysosomes strengthens tau aggregation. Furthermore, alkalinisation of lysosomes also 
showed a negative effect on tau aggregation. 

Conclusion 

Lysosome function is required for tau aggregation induced by exosomes. 
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ADPD7-0931 
TAU DELETION BLOCKS STRESS-TRIGGERED DENDRITIC AND SYNAPTIC ATROPHY IN PREFRONTAL 
CORTEX: A ROLE FOR SYNAPTIC MITOCHONDRIA 
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Aims 

Tau protein in dendrites and synapses has been recently implicated in synaptic degeneration and neuronal 
malfunction. Chronic stress, a well-known inducer of neuronal/synaptic atrophy, triggers hyperphosphorylation of 
Tau protein and cognitive deficits. However, the cause-effect relationship between these events remains to be 
established. 

Method 

To test the involvement of Tau in stress-induced impairments of cognition, we investigated the impact of stress on 
cognitive behavior and neuronal structure as well as on the synaptic proteome in the prefrontal cortex (PFC) of 
Tau knock-out (Tau-KO) and wild-type (WT) mice. 

Results 

Whereas exposure to chronic stress resulted in atrophy of apical dendrites and spine loss in PFC neurons and 
significant impairments in working memory in WT mice, such changes were absent in Tau-KO animals. 
Quantitative proteomic analysis of PFC synaptosomal fractions, combined with transmission electron microscopy 
analysis, suggested a prominent role for mitochondria in the mediation of the effects of stress. Specifically, 
chronically stressed animals exhibit Tau-dependent alterations in the levels of proteins involved in mitochondrial 
transport and oxidative phosphorylation as well as in the synaptic localization of mitochondria in PFC. 

Conclusion 

These findings provide evidence for a causal role of Tau in mediating stress-elicited neuronal atrophy in PFC and 
related cognitive deficits and indicating that stress and Tau may exert its synaptotoxic effects through 
mitochondria.  
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Aims 

APOE4 is the strongest genetic risk factor for late-onset Alzheimer's disease (AD). While ApoE4 increases brain 
Aβ pathology relative to other APOE isoforms, whether APOE independently influences tauopathy or tau-

mediated neurodegeneration, a critical feature in AD, is not clear. Tau accumulation, in contrast to Aβ, strongly 
correlates with brain atrophy and cognitive deficits in AD. Several lines of evidence suggest direct interactions 
between ApoE and tau. This study aims to investigate how human ApoE isoforms vs. the absence of ApoE affect 
tau pathology and neurodegeneration. 

Method 

We generated P301S tau transgenic mice on either a human ApoE knockin(KI) or ApoE knockout (KO) 
background. We performed biochemical, histological, behavioral, and gene expression analyses to 
comprehensively assess the effect of ApoE. 

Results 

P301S/E4 mice had significantly higher soluble tau levels at 3 months of age compared to P301S/E2 and 
P301S/E3 mice. The elevated tau levels persisted at 9 months of age, but transited into a more insoluble state. At 
9 months age, P301S/E4 mice had significantly more severe brain atrophy and neuronal loss. Concomitantly, 
P301S/E4 mice displayed massive gliosis, strong activation of neurodegenerative microglial genes, and 
neuroinflammation-associated A1 type and pan-reactive astroglial genes. P301S/EKO mice had similar tau levels 
as P301S/E2 and P301S/E3 mice, but were protected from neuroinflammation-related changes, neuronal loss, 
and brain atrophy. 

Conclusion 

ApoE directly regulates tau-related pathogenenic changes in P301S mice independent of Aβ. ApoE4 causes 
significantly higher tau accumulation and strikingly more severe brain atrophy. This may result from ApoE-
dependent neuroinflammation induced by tau pathology. 
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Aims 

The microtubule-associated protein (MAP) Tau plays a critical role in the pathogenesis of tauopathies. Excess 
Tau can be released into the extracellular medium in a physiological or pathological manner to be internalized by 
surrounding neurons-a process that contributes to the spread of this protein throughout the brain. Such spreading 
may correlate with the progression of the abovementioned diseases. In addition to neurons, Tau can be 
internalized into other cells. Objective: Study the internalization of Tau by microglia. 

Method 

 We have used primary microglia cultures, mouse model of tauopathies and human tissue derived from AD 
patients. 

Results 

 Here we demonstrate that microglia take up Tau in vitro and in vivo. In this regard, microglia from primary 
cultures internalized Tau42 in vitro. Furthermore, using stereotaxic injection of Tau in mice in vivo, we show that 

murine microglia internalize human Tau. In addition, we demonstrate, for the first time, that microglia colocalize 
with various forms of Tau in postmortem brain tissue of patients with Alzheimer's disease and non-demented 
control subjects. Finally, some preliminary data regarding the mechanism of Tau internalization by microglia are 
shown. 

Conclusion 

Our data reveal a potential role of microglia in the internalization of Tau that might be relevant for the design of 
strategies to enhance the clearance of extracellular Tau in neurodegenerative diseases characterized by the 
accumulation of this protein. 
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Aims 

To assess oligodendroglial response using the oligodendroglia-specific marker, TPPP/p25, and its correlation with 
tau and alpha-synuclein oligodendroglial inclusion pathology in neurodegenerative proteinopathies. 

Method 

Formalin-fixed, paraffin-embedded brain samples from multiple system atrophy (MSA; n=10), Lewy body diseases 
(LBD; n=10), globular glial tauopathy (GGT; n=7) and progressive supranuclear palsy (PSP; n=10) cases were 
evaluated for oligodendroglial response, white matter damage and inclusion pathology using antibodies against 
TPPP/p25, alpha-synuclein, tau, ubiquitin, myelin basic protein (MBP) and the microglia-marker HLA-DR. 

Results 

MSA and GGT were distinguished from PSP and LBD by the combination of significant loss of nuclear TPPP/p25 
immunoreactivity, its increased accumulation in oligodendroglial cytoplasm and co-localization with alpha-
synuclein- and tau-immunoreactive inclusions and degeneration of white matter. In LBD cases, consistent 
presence of alpha-synuclein-immunoreactive oligodendroglial inclusions in the pallidothalamic tract was 
observed. TPPP/p25 co-localized more with alpha-synuclein than tau in inclusion bodies. 

Conclusion 

MSA a GGT can be linked together based on common features as revealed by TPPP/p25 immunostaining 
patterns. Together these features thus define and allow to group GGT and MSA as predominant oligodendroglial 
proteinopathies. Our novel finding of consistent presence of alpha-synuclein oligodendroglial cytoplasmic 
inclusions in the pallidothalamic tract in LBD cases suggests new role of oligodendroglia and white matter 
degeneration in the pathogenesis of LBDs. Our study raises awareness of the importance of oligodendroglial 
response in various dominant or nondominant oligodendroglial neurodegenerative proteinopathies. 
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Aims 

Previously, we have observed an increase in the density and tortuosity of blood vessels in aged Tg4510 mice 
which overexpress tau.   We hypothesized that this increased density was due to aberrant angiogenesis and was 
contributing to a state of chronic hypoxia. 

Method 

To test this hypothesis, we performed qPCR arrays on 84 hypoxia and angiogenesis-related genes from Tg4510 
(n=3) and wild-type (n=3) mice at 15 months of age.  In separate cohorts, we then dissociated brains from aged 
mice and used magnetic bead separation to isolate endothelial cells (CD31-positive), microglia (CD11b-positive), 
astrocytes (ASCA-2 positive) and neurons.  Purity of cell-type specific preparations was performed by further 
qPCR analysis.  Changes in gene expression identified by arrays were verified by western blot. 

Results 

Of the 84 putatively hypoxia associated genes that were assessed, seven were significantly upregulated and one 
was significantly downregulated (p<0.05) in total brain preparations.  Among upregulated genes were Hk2, Hmox, 
Lax, Lgal3, Met, Plau, and Serpine1.  Endothelial cells isolated from Tg4510 animals exhibited the greatest 
overall changes in gene expression. 

Conclusion 

Alterations in the expression of genes classically associated with hypoxia and angiogenesis support the 
hypothesis that tau associated neurodegeneration is associated with both increased blood vessel density and 
upregulation of genes associated with new blood vessel growth, especially in endothelial cells.  Future studies are 
aimed at understanding how these blood vessel changes may impact neurodegeneration in tauopathies and 
suggest a novel avenue for therapeutic development. 
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Aims 

Brain insulin resistance is a cardinal feature of AD. Brains from AD patients exhibit a reduced responsiveness to 
insulin, correlated with memory deficits. Brain insulin resistance seen in the AD brain could also explain the 
metabolic disturbances of AD patients. However, mechanisms that trigger insulin unresponsiveness in the AD 
brain are largely unknown. While few studies supported the involvement of Aβ oligomers as a potential trigger for 
neuronal insulin resistance, the role of Tau remains completely unknown. Here, we evaluated the role of Tau 
towards brain response to insulin. 

Method 

Response to insulin was evaluated in Tau KO mice using electrophysiology, biochemistry and metabolic cages. 
That was completed by peripheral metabolic analysis as well as cellular and genetic evaluations. 

Results 

We demonstrate that Tau KO mice exhibit hippocampal resistance to insulin, applied to slices and in vivo. Cellular 
and molecular experiments revealed that modulation of insulin response by Tau is related to its ability to regulate 
lipid phosphatase activity of PTEN. Extending the role of Tau on insulin signaling to hypothalamus, we 
demonstrate that anorexigenic response to insulin is blunted in Tau KO mice and associated with increased body 
weight gain, adiposity and glucose intolerance. In line, we found that Tau haplotypes are associated with impaired 
glucose and insulin levels during OGTT. 

Conclusion 

Our data identify a novel role for Tau in regulating brain response to insulin and energy metabolism. This supports 
that Tau loss-of-function found in the AD brain favors brain insulin resistance, instrumental to cognitive and 
metabolic impairments of AD patients. 
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B01.m. Disease Mechanisms, Pathophysiology: Metabolism, insulin 

 
ADPD7-1786 
MODULATION OF BRANCHED-CHAIN AMINO ACIDS DIETARY INTAKE AFFECTS SURVIVAL, BEHAVIOR 
AND NEUROPATHOLOGY OF THE 3XTG-AD MOUSE MODEL OF ALZHEIMER’S DISEASE 
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Aims 

Branched-chain amino acids (BCAA) are commonly used as dietary supplements to increase muscular mass. 
However, high levels of circulating BCAA are linked with obesity, type 2 diabetes, cardiovascular diseases and 
anxiety, all of which are risks factors for Alzheimer’s disease (AD). BCAA directly influence brain function by 
modifying large neutral amino acid transport at the blood-brain barrier and thereby levels of neurotransmitters. We 
thus investigated the impact of dietary BCAA on object recognition and neuropathological hallmarks of AD. 

Method 

3xTg-AD mice were fed either a control (CD) or a high-fat diet (HFD) from 6 to 16 months and then exposed to 
diets with high (+50%), normal (+0%) or low (-50%) BCAA content from 16 to 18 months of age. 

Results 

Only 33.3% of mice fed HFD supplemented in BCAA survived the 2-month treatment, with signs of hepatic and 
muscle injury. Dietary BCAA modulated plasmatic as well as cortical amino acids or monoamine, such as cortical 
threonine, tryptophan and serotonin levels. Surprisingly, mice on the low BCAA diets performed better at the 
novel object recognition task. Conversely, HFD-high-BCAA aggravated cortical tau pathology (insoluble tau 
pSer202: +151%; soluble tau pSer202: +94%; pSer202/Thr205: +271%; pThr231: +680%; pThr181: +93%), 
without affecting amyloid levels. 

Conclusion 

These results indicate that BCAA, in synergy with HFD, induced systemic toxicity and worsening of AD-like 
pathology in 3xTg-AD mice, whereas reducing BCAA levels improved memory performance. These preclinical 
data underscore a potential risk of combining high-fat and high-BCAA consumption and potential benefits from 
BCAA restriction in AD. 
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ADPD7-0768 
EARLY DISINTEGRATION OF FUNCTIONAL NETWORK CONNECTIVITY AFTER LOCUS COERULEUS 
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Aims 

Alzheimer’s disease (AD) is a disconnection syndrome characterized by loss of synapses and functional 
connectivity (FC) across different brain regions. Early in AD progression, tau pathology is found in the locus 
coeruleus (LC) prior to amyloid-induced exacerbation and clinical symptoms.  

Method 

Tau K18 seeding was done in the LC of P301L mice, equipped with multichannel electrodes in frontal cortical and 
CA1-CA3 hippocampal areas to longitudinally: 1/ quantify functional network dynamics in coherence and FC 
using phase-amplitude theta-gamma coupling (PAC); 2/ identify the directionality of connectivity using lagged and 
extended partial direct coherence (PDC); 3/ quantify phospho(p)-tau pathology in regions of interest using 
immunohistochemistry (AT100 antibody). 

Results 

Functionally, a decrease in spectral power at a range of frequencies in the hippocampal regions ipsilateral to the 
injection site is found at 2 weeks post-injection, while an increase in power in contralateral hippocampal regions is 
hypothesized to be indicative of compensatory mechanisms. Inter-hippocampal coherence is reduced in slow 
frequency oscillations and FC is significantly impaired as evidenced by decreased intra- and inter-hemispheric 
hippocampal directionality of theta frequency oscillations as well as reduced intra- and inter-hemispheric 
functional PAC strength. Structurally, abnormal p-tau aggregation is regionally detected in pons, medulla, 
thalamus and cerebellum. 

Conclusion 

Alterations in fronto-hippocampal network dynamics following injection of K18 into the LC support the relevance of 
tau pathology early in the LC. These functional alterations offer a reliable in vivo assay to test therapeutic agents 
for early interception of tau pathology-induced impairments in synaptic plasticity and neuronal network 
connectivity as seen in AD. 
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B01.n. Disease Mechanisms, Pathophysiology: Neural networks & plasticity 

 
ADPD7-0463 
EARLY EEG ABNORMALITIES IN A MODEL OF TAUOPATHY 
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Aims 

Abnormalities in brain activity and sleep architecture are a common feature for most neurodegenerative 
conditions observed in both, patients and preclinical animal models. They are supposed to contribute to disease 
onset and progression. In an exploratory study we investigated whether sleep/wake pattern and brain wave 
activity are affected in PS19 P301S mice, a model of tauopathy. 

Method 

We performed 24-hour longitudinal EEG recordings starting at 3 months-of-age and followed PS19 and control 
animals during aging (last recording at 12 months). We analyzed sleep structure including total sleep time, wake, 
NREM, REM and the number of REM episodes. Additionally, we performed analysis of brain wave spectra, 
focusing on delta and theta bands. 

Results 

Sleep abnormalities were detected from 3 months of age. PS19 animals spent less time in NREM and REM 
sleep. Power spectral analysis demonstrated an increase in the delta and theta band in the frontal cortex of 
transgenics across age compared to WT animals. Hippocampal theta power declined as compared to control 
littermates from slightly higher in 3-4-month-old PS19 to reduced levels at higher ages. 

Conclusion 

Our data suggests that changes of neuronal function detected in EEG recordings can be identified early in PS19 
mice and might serve as biomarker for disease progression. These encouraging results enable further studies 
with this mouse model. 
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Aims 

Neurofibrillary tangles composed of post-translationally modified protein tau are major hallmarks of 
neurodegenerative diseases collectively known as tauopathies. Pathogenesis of these disorders is characterized 
by gene expression changes resulting to altered signaling pathways. Moreover, deregulation of microRNA levels 
has been also associated with many neurodegenerative diseases, suggesting possible employment of miRNAs 
as diagnostic biomarkers. 

Method 

In order to identify differentially expressed microRNA molecules during neurofibrillary degeneration we have 
performed complex miRNA profiling in rat model of tauopathy that recapitulates major features of 
neurodegeneration. 

Results 

Transcriptomic analysis of plasma samples showed significantly decreased expression of several particular 
miRNAs involved in the regulation of inflammation, innate immune response, intracellular trafficking and signal 
transduction. Interestingly, correlation analysis revealed strong positive relationship between dysregulated 
circulating microRNA molecules. 

Conclusion 

The data suggest that expression of truncated tau protein leads to deregulation of signaling pathways during the 
neurodegeneration process manifested by altered miRNA expression in periphery. Moreover, identified miRNA 
markers can be potentially applied for the monitoring of the neurodegenerative cascade.  

  

This work was supported by Research grants: APVV-0677-12 and VEGA 2/0141/15, 2/0147/16, 1/0722/17 and 
research grant from Axon Neuroscience SE. 
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ADPD7-1071 
DORSAL ROOT GANGLIA NEURONS FROM P301S MICE EXPOSE PHOSPHATIDYLSERINE ON THEIR 
CELL MEMBRANE SUGGESTING ENGULFMENT BY MICROGLIA AS AN ROUTE OF CELL DEATH IN 
TAUOPATHY 
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Aims 

Inflammation can cause exposure of the ‘eat-me’ signal phosphatidylserine (PtdSer) on viable neurons, causing 
death by microglial phagoptosis. We investigate PtsSer exposure on dorsal root ganglia neurons (DRG) from 
several mouse lines transgenic for human tau. 

Method 

Primary cultures of DRG were prepared from 2 & 5 month old P301S-T43 mice as well as Alz17 mice, which are 
transgenic for non-mutated human tau and C57Bl6 wild type. PtdSer exposure was assessed live by labeled 
annexinV binding. Co-culture with the microglial cell line BV2 was performed via transwell or in contact with the 
DRG. Neuronal loss was quantified via tau positive neuron numbers post co-culture, and markers of phagoptosis 
by western blot, FACs, and enzyme-linked immunosorbent assay. Opsinisation was blocked by the non-specific 
integrin receptor blocker cRGD, or unconjugated AnnexinV. 

Results 

Significantly higher levels of phosphatidylserine exposure were seen in tau positive vs. negative neurons from 
P301S mice, and this correlated with the advancement of tau pathology. Tau positive P301S neurons were lost 
preferentially from contact, but not transwell co-culture. Concurrently, the opsin milk fat globulin E8 (MFGE8), and 
NO were expressed by BV2 cells grown in contact, but not transwell, co-culture. Foci of filamentous P301S tau 
were identified in BV2 cells post contact co-culture indicating the tau+ve had been engulfed, and confirmed to be 
tau by immunoblot. Opsinisation block prevented neuronal loss, NO production, and MFGE8 secretion from BV2 
cells. 

Conclusion 

Exposure of phosphatidylserine on tau positive P301S DRG neurons predicts their preferential loss from contact 
co-culture with microglial BV2 cells through phagoptosis. 
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ADPD7-0864 
SPPL2B: A NOVEL PROTEIN RELATED TO TAU PATHOLOGY IN ALZHEIMER´S DISEASE? 
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Aims 

SPPL2b is a transmembrane protease involved in the processing of ITM2B (BRI2) and TNFα. Previously, we 
have shown that levels of SPPL2b were 10-fold increased in early stages of Alzheimer’s disease (Braak III-IV), 
which was to a lower extent reflected in the cerebrospinal fluid (CSF) of AD cases. We also observed co-
localization of SPPL2b with phosphorylated tau. Here, we aimed to investigate the functional relation between 
SPPL2b and tau in cell and animal models. 

 

Method 

SPPL2b was quantified in hippocampus tissue of mice models driven by Aβ pathology (APP-PS1, n = 5) and tau 
pathology (P301S, n=5) as well as in HEK293 cells overexpressing P301L-Tau (n = 4). Corresponding wild-type 
mice and control cells were also included (n = 4-5/group). 

Results 

SPPL2b was 10–fold increased in the hippocampus of the mice overexpressing tau P301S (p < 0.0001) 
compared to wild-type. In contrast, no changes were observed in the hippocampus of APP-PS1 mice. Human cell 
lines overexpressing the mutated tau form also showed a strong increase in SPPL2b levels (p < 0.0001) 
compared to controls.  

Conclusion 

Results from mice and cell models suggest that SPPL2b changes are likely driven by tau pathology and not by Aβ 
aggregates. Whether these SPPL2b changes aid to prevent tau pathology (i.e. via lysosomal degradation) or 
contribute to the development of AD (i.e. neurotoxicity, tau spreading) remains to be investigated.  
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Aims 

P53 acts as a master regulator of cell cycle control, apoptosis, and DNA repair. We and others have shown that 
p53 aggregates into oligomers and fibrils, gains toxic function and loses endogenous function similarly to other 
amyloidogenic proteins associated with neurodegeneration.  

Neurons in Alzheimer’s disease (AD) have been shown to re-express factors that promote cell cycle progression 
and undergo cell cycle re-entry just before massive neuronal death in AD. This would suggest a reactivation of 
the cell cycle-in which p53 is critically involved—in the process of neurodegeneration.  

Depending on phosphorylation state, nuclear tau has been proposed to play a protective role against DNA 
damage. In addition, tau has recently been shown to induce chromatin relaxation, which subsequently leads to 
DNA damage and global changes in transcription. As p53 is involved with response to DNA damage, it may be 
possible that an interaction between tau and p53 occurs in the early stages of AD. 

Method 

We evaluated p53 aggregation status in AD patients and Tg2576 mice overexpressing mutated amyloid precursor 
protein using novel antibodies with conformational epitopes common to oligomers of aggregated proteins.  

Results 

We found that p53 oligomers are elevated in AD brain tissue and colocalize with tau oligomers, highlighting a 
potential interaction involved in DNA damage in AD. 

Conclusion 

Our novel findings suggest that p53 oligomers may play a role in the progression of Alzheimer’s disease. These 
results may have implications for a number of other neurodegenerative disorders. Further research is needed to 
understand the mechanism of p53 aggregation.  
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Aims 

A range of human diseases, such as Alzheimer’s and Parkinson’s disease, is associated with the misfolding and 
aggregation of specific proteins. Symptoms usually appear late in life, hinting to a buffering system that prevents 
disease onset at young age. Recently, a human Hsp70-based chaperone system capable of disassembling α-
synuclein fibrils in vitro was identified (Gao, 2015, Nillegoda, 2015). We are investigating whether this machinery 
can also disaggregate other amyloid structures and how this impacts disease progression. Therefore, we are 
employing in vitro and in vivo models of Tau aggregation.  

Method 

We are performing in vitro disaggregation assays with recombinant chaperones and either in vitro generated Tau 
fibrils or ex vivo Tau aggregates. In order to validate the role of the disaggregation machinery in vivo we are 
applying both a Drosophila cell culture system and a fly model for Tau aggregation together with dsRNA-mediated 

knockdown of different chaperones. The level of Sarkosyl-insoluble Tau is analyzed as readout of disaggregation 
capacity. 

Results 

Fly-derived insoluble Tau could be disassembled by the human Hsp70 disaggregation machinery in vitro. 
Moreover, expression of aggregation-prone Tau in the Drosophila eye caused a rough-eye phenotype. We are 
currently investigating whether knockdown of different chaperones or overexpression of dominant negative 
mutants modulates this phenotype. 

Conclusion 

We could show that the Hsp70 disaggregation machinery does not exclusively depolymerize α-synuclein fibrils, 
but also acts on Tau aggregates. The disassembly of Tau fibrils could directly influence neurotoxicity and disease 
progression by reducing levels of insoluble aggregates, thereby generating oligomeric species or non-toxic 
monomers.  
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Aims 

A key open question is how tau proteins aggregate and cause proteotoxic stress. We recently reported that tau 
carrying the P301L frontotemporal dementia mutation exhibits reduced interactions with heat shock proteins and 
the proteasome.  Our previous work captured steady-state interactions of a specific mutated and plasmid-
encoded tau isoform. Critically needed are next-generation models that can be employed to reveal the chronology 
of events underlying tau’s aggregation and proteotoxicity. 

Method 

We are poised to fill this unmet need with novel CRISPR/Cas9-generated cell models that can be induced to 
express human tau alleles at defined isoform ratios. More specifically, inducible tau expressing human 
neuroblastoma (IMR32) and neural progenitor cells (ReN) were created in a two-step gene engineering workflow: 
First, a pair of foundation lox sites was inserted into the AAVS1 human genome safe harbor locus via a 
CRISPR/Cas9 nickase strategy. Second, wild-type and P301L tau C-terminally fused to the enhanced green 
fluorescent protein were inserted into the primed AAVS1 locus by Cre recombinase-mediated heterologous gene 
exchange. The cells are suitable for time-course transcriptome and proteome analyses in neuron-like cells. 

Results 

Accurate transgene insertion was confirmed by genomic PCR. Marked induction and tight control of the inducible 
model were validated after induction with doxycycline for 0-18 h.  Preliminary mass spectrometry analysis 
confirmed that tau interacts with a large segment of the cellular ribonucleoproteome. 

Conclusion 

We successfully generated an inducible tau-EGFP expression system that enables the identification of aberrant 
tau interactions and the time-resolved characterization of perturbations to the cell underlying proteotoxic stress. 
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Aims 

The latest therapeutic approaches to Alzheimer’s disease are aimed at vaccination using monoclonal and 
polyclonal antibodies against tau protein. However, little is known about the natural pool of anti-tau antibodies 
already present in the blood of patients with AD let alone in cognitively normal older individuals. Thus, we aimed 
to characterize reactivity and specificity of naturally occurring tau-reactive antibodies present in plasma of young 
and old control individuals in comparison to AD patients. 

Method 

By immunoaffinity chromatography using a full-length form of tau protein, we isolated anti-tau antibodies from 
pooled plasma samples obtained from old cognitively normal individuals, AD patients and IVIG product (young 
individuals). Reactivity of these three isolated antibodies was assessed by blotting techniques and ELISA against 
native forms of tau protein present in brains of AD patients and controls and compared to reactivity of monoclonal 
and polyclonal anti-tau antibodies. 

Results 

We found similarity in reactivity of antibodies isolated from young and old control subjects which differed from 
antibodies isolated from plasma of AD patients. The antibodies from control subjects reacted with pathological 
forms of tau protein found on the western blot. On the contrary, the antibodies from AD patients reacted mainly 
with monomeric forms of tau protein. 

Conclusion 

We found differences in reactivity profile of anti-tau antibodies present in the blood of cognitively normal subjects 
and AD patients. Our findings point to the insufficiency of the immune system of AD patients to control the 
occurrence of pathological tau forms. 
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Aims 

Parkinson's disease is a common neurodegenerative disorder characterized by loss of dopaminergic neurons. 
The kynurenine pathway represents one of the major routs of tryptophan degradation. Several neuroactive 
compounds are produced along this pathway and theirs involvement in neurodegenerative diseases was 
suggested. We demonstrated that stochastic resonance therapy (SRT) affects tryptophan metabolism in the 
periphery. The aim of the study was investigation of tryptophan metabolites contents in cerebrospinal fluid (CSF) 
and serum of Parkinson’s patients.  

Method 

The contents of L-tryptophan, L-kynurenine, kynurenic acid and anthranilic acid in the CSF and serum of PD 
patients (n=11) and in corresponding control subjects (CO, n=6) were analyzed using HPLC method. The study 
was carried out according to the ethical regulations of Low Austria.  

Results 

L-tryptophan, L-kynurenine and kynurenic acid were increased markedly in the CSF of Parkinson’s patients (226 
% of CO, p<0.05; 212 % of CO; 399 % of CO, p<0.01, respectively) except of lowered anthranilic acid in the CSF 
(80 % of CO). Whereas in the serum of Parkinson’s patient anthranilic acid increased significantly (355 % of CO, 
p<0.05) and others metabolites were moderately enhanced.  

Conclusion 

Tryptophan metabolites are significantly enhanced in Parkinson’s patients. Lowering of kynurenic acid due to SRT 
might increase the neurotransmission of dopamine- and cholinergic systems in Parkinson’s patients. These 
mechanisms of actions might be relevant for the improvement of symptoms in Parkinson’s disease. Investigation 
of tryptophan metabolites in the serum might be used as a clinical marker. Study supported by NFB Austria LS-
10-032. 
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Aims 

Tau protein becomes abnormally post-translationally modified in Alzheimer disease (AD). In research of AD and 
other tauopathies, anti-tau antibodies are important players from many perspectives; e.g. their utilization in a 
broad range of experiments, investigation of humoral immunity changes, vaccination, etc. Thus, reactive profiles 
of anti-tau antibodies against various tau forms need to be evaluated in order to determine their specificity and 
reactivity. 

Method 

Several tau forms (full-length, truncated, phosphorylated) were used to determine reactivity profiles of polyclonal 
and monoclonal anti-tau antibodies, included naturally occurring antibodies reactive with tau protein isolated from 
plasma samples. In-house indirect ELISA, blotting techniques, dot-avidity assay and magnetic bead-based 
epitope mapping (epitope extraction and excision) were applied. 

Results 

The protocols to determine antibody reactivity profiles were firstly optimized with commercially available 
monoclonal anti-tau antibodies. Subsequently, we applied the methods to polyclonal rabbit anti-tau antibodies 
purified from serum of a rabbit immunized with full-length tau and to naturally occurring tau-reactive antibodies 
from plasma of AD patients and healthy controls where we were able to detect significant differences in their 
reactive profile. 

Conclusion 

Immunoanalytical protocols, especially epitope mapping protocols, were optimized with respect to specific 
characteristics of tau protein as natively unfolded protein. The optimized methodological protocols were 
successfully applied to evaluate and compare reactivity profiles of produced polyclonal rabbit anti-tau antibodies 
and isolated naturally occurring tau-reactive antibodies from plasma samples using different tau forms. 

Acknowledgements: the research project GACR P304/12/G069; the project Nr. LO1611 with a financial support 
from the MEYS under the NPU I program. 
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ADPD7-0742 
EXPANDING THE SPECTRUM OF TAUOPATHIES: SPORADIC TAUOPATHY WITH HIPPOCAMPAL 4-
REPEAT TAU IMMUNOREACTIVE SPHERICAL INCLUSIONS 
G.G. Kovacs

1
, L. Kwong

2
, M. Grossman

3
, D.J. Irwin

3
, E.B. Lee

2
, J.L. Robinson

2
, E. Suh

2
, V. Van Deerlin

2
, 

V.M. Lee
2
, J.Q.T. John Q. Trojanowski

2
 

1
Medical University of Vienna, Institute of Neurology, Wien, Austria 

2
Perelman School of Medicine at the University of Pennsylvania, 

Center for Neurodegenerative Disease Research-
 Institute on Aging and Department of Pathology & Laboratory Medicine, Philadelphia, USA 
3
Perelman School of Medicine at the University of Pennsylvania, Department of Neurology, Philadelphia, USA  

 
Aims 

Tauopathies are characterized by the accumulation of abnormal and hyper-phosphorylated tau protein in the 
brain. Tau pathology is classified as 3R (repeat) or 4R predominant or mixed 3R+4R types. We aim to describe 
three cases with a novel tau pathology. 

Method 

Case reports, neuropathological and immunohistochemical (IHC) evaluation, extraction of pathological tau from 
diseased brains and immunoblot analysis using the phospho-dependent antibody PHF-1, 3R- and 4R-tau specific 
antibodies. Analysis of the MAPT gene. 

Results 

Three cases were examined. The age at onset and duration of illness, respectively, were 63 and 20 years (man), 
67 and 5 years (woman), and 72 and 20 years (woman). The clinical presentation was compatible with 
progressive supranuclear palsy (PSP) syndrome in two and cognitive decline in all. Common neuropathological 
alterations included neuronal loss in the hippocampus and dentate gyrus associated with spherical basophilic 
inclusions. IHC showed 4R tau and p62 immunoreactivity of these inclusions and astrocytic tau positive 
aggregates in the hippocampus, amygdala, and dentate gyrus, and tau positive oligodendroglial coiled bodies in 
the hippocampal white matter. Various degrees of Alzheimer disease-related pathology and subcortical tau 
pathology compatible with PSP, as well as presence of aging-related tau astrogliopathy were also detected. 
Evaluation of the MAPT gene excluded mutations. 

Conclusion 

Our observations suggest that the tauopathy with hippocampal 4R tau immunoreactive spherical inclusions might 
contribute to the cognitive deficits in the patients reported here. Due to the overlap with other pathologies in our 
cohort, the precise definition of the clinicopathological relevance of these unusual tau pathologies merits further 
studies.  
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ADPD7-1392 
INDENTIFICATION OF NOVEL TAU INTERACTIONS WITH ENDOPLASMIC RETICULUM PROTEINS IN 
ALZHEIMER’S DISEASE BRAINS 
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Aims 

A major challenge in the field of Alzheimer’s disease (AD) research is the unclear understanding of the molecular 
mechanisms governing neuronal dysfunction. Recent data from our lab demonstrate that tau associates and 
impairs the function of distinct endoplasmic reticulum (ER) proteins. However, more tau-ER protein interactions 
would offer novel insights into the processes leading to AD pathogenesis. 

Method 

We coupled sub-cellular fractionation of human brains with tau co-immunoprecipitations and a proteomics 
approach to identify novel associations between tau and ER proteins. Microsomes were isolated from AD and 
control brain samples obtained from the University of Kentucky-Alzheimer’s Disease Center Tissue Bank. Tau 
was co-immunoprecipitated and protein complexes were subjected to protein identification via tandem mass 
spectrometry. Finally, we validated the interaction of tau with two specific proteins identified in our proteomics 
approach.  

Results 

This study identified tau-ER protein interactions that were unique in AD brains and that were not previously 
known, with a majority of these proteins involved in RNA translation. 

Conclusion 

Our data suggest that the association of pathological tau with ribosomal proteins that is evident in AD reveals a 
potential association ribosomal dysfunction with disease. Studies to characterize the impact of tau and ribosomes 
in vivo are currently underway. These data would offer strategies to uncouple tau from ribosomes to allow proper 
protein synthesis in AD and other tauopathies. 
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ANALYSIS OF NEURODEGENERATIVE DISEASE RELATED NEUROPATHOLOGY IN RETINA AND 
OLFACTORY BULB OF RODENT MODELS 
J. Neddens

1
, A. Lopez

1
, V. Niederkofler

1
, S. Flunkert

1
, B. Hutter-Paier

1
 

1
QPS Austria GmbH, Neuropharmacology, Grambach, Austria  

 
Aims 

Alzheimer´s disease (AD) is a progressive neurodegenerative disease that leads to neuropathology in the brain. 
Major hallmarks of the disease are deposition of beta-amyloid in neuritic plaques and formation of neurofibrillary 
tangles of hyperphosphorylated tau. Published research suggests associations between AD and functional 
impairments of sensory systems. Recently, the occurrence of Tau-mediated glaucoma has been reported, as well 
as AD protein-associated neuropathology in sensory systems. The current study is designed to analyze whether 
pathological changes are present in different animal models of AD. 

Method 

Eyes and brains are collected from different animal models (APP rat, TAU rat, TMHT mouse) of different age (6 
and 12 months). Tissue is cryosectioned and histologically investigated, and biochemical and molecular biological 
analyses will follow.  

For immunohistochemical analyses, uniform systematic random sets of cryosections will be labeled and 
quantitatively analyzed to evaluate neurons (different subtypes, inhibitory and excitatory), synapses, the 
occurrence of AD-related or PD-related markers (Amyloid, Tau, phosphoTau, alpha-Synuclein, phosphoSer129-
alpha-Synuclein), and indicators of pathology (IBA1, GFAP, Ubiquitin). 

Results 

We will show data on age-associated pathology in the different animal models.  

Conclusion 

A major focus during interpretation of the data will be to find common features of pathology that are associated 
with the expression of specific human proteins. 
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ADPD7-0356 
NEUROPROTECTIVE EFFECTS OF CEREBROLYSIN IN TRIPLE REPEAT (3R) TAU TRANSGENIC MODEL 
OF PICK’S DISEASE AND FRONTO-TEMPORAL TAUOPATHIES 
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Aims 

Tauopathies are neurodegenerative disorders with accumulation of three (3R) or four-repeat (4R) tau. While 4R 
tau is more abundant in corticobasal degeneration, progressive supranuclear palsy and Alzheimer’s disease, 3R 
tau is found in Pick's disease, which corresponds to the clinical behavioral variant FTD. The aim of this study was 
to investigate whether Cerebrolysin, a neuroprotective peptide fraction derived from porcine brain proteins, which 
is used in the treatment of AD, vascular dementia, stroke, and traumatic brain injury, improves pathomolecular 
and behavioral deficits in a specific transgenic mouse model for a 3R tauopathy mimicking FTD. 

Method 

Mice expressing 3R tau (L266V and G272V mutations) were treated with a three-month Cerebrolysin course in a 
preventive or therapeutic group.  

Results 

We found that although levels of total tau protein were unchanged, Cerebrolysin treated mice showed markedly 
reduced levels of hyperphosphorylated tau, a hallmark of FTD. Cerebrolysin treatment induced activation of the 
Akt kinase and inhibition of its downstream target GSK3-b, a kinase known to phosphorylate tau. These molecular 
changes were accompanied by reduced neurodegenerative pathology of neuronal loss and gliosis following 
Cerebrolysin treatment. This correlated with improvements in behavioral deficits in the nest-building test in the 
preventive group and with ameliorated memory retention ability, as assessed in the water maze probe test in both 
therapeutic groups.  

Conclusion 

Cerebrolysin may be beneficial in FTD tauopathies by reducing the levels of aberrantly phosphorylated tau, 
targeting the GSK3-b kinase. The US FDA awarded Cerebrolysin the orphan designation for the treatment of 
FTD. 
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AUTOPHAGY-PROMOTING EFFECT OF AMITRIPTYLINE IN THE MOUSE BRAIN 
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Aims 

Objectives: Alzheimer’s disease (AD) with very limited therapeutic methods is pathologically characterized by 
intracellular neurofibrillary tangles with the main component of hyperphosphorylated tau (p-Tau) destabilizing the 
cytoskeleton. Growing evidence has shown that autophagy is an efficient pathway to delete p-Tau in the AD 
brain. Depression is a common symptom of AD, so that antidepressants including tricyclic antidepressants and 
selective serotonin reuptake inhibitors are often prescribed for AD patients. In this study, we aimed to investigate 
whether therapy antidepressants prevents AD pathogenesis by enhancing the neuronal autophagy.  

Method 

Methods: Western blot and immunohistohistochemical methods were used to detect the protein levels of LC3B-II, 
beclin1, p62 and BDNF in Atg5-deficient and wild-type mouse brains after treatments with amitriptyline at different 
concentrations. 

Results 

Results: One-week-treatment with amitriptyline at 0, 3, 8, and 25 mg/kg body weight increased all three 
autophagic proteins: LC3B-II, beclin1 and p62 in a dose-dependent manner with 8 mg/kg producing the maximal 
effects. With the higher dose at 25mg/kg, amitriptyline started to lose the above-described effects, and led to the 
loss of body weight. The autophagy-enhencing effects were atg5-dependent. Interestingly, treatments with 
amitriptyline also elevated the protein level of BDNF, which was correlated with the protein levels of LCB3-II. 

Conclusion 

Conclusions: Amitriptyline treatment increases Atg5-dependent autophagy and BDNF generation in the brain. 
Thus, anti-depression therapy potentially prevents AD pathogenesis through facilitating neuronal autophagy. 
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IN VIVO DEMONSTRATION THAT PAN TAU ANTIBODY, BIIB076, REDUCES FREE TAU IN CYNOMOLGUS 
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Aims 

BIIB076 (6C5 huIgG1/λ) is a human anti-tau monoclonal antibody with the potential to be a disease-modifying 
treatment for Alzheimer’s disease (AD) and other tauopathies.  BIIB076 binds with subnanomolar affinity to 
human and cynomolgus monkey recombinant tau, monomeric and pre-formed fibrillar tau, and human brain tau 
isolated from both healthy individuals and AD patients.  The primary objective of these experiments was to 
determine the pharmacokinetic (PK) and pharmacodynamic (PD) profile in cynomolgus monkey cerebrospinal 
fluid (CSF) following a single systemic administration of BIIB076.  

Method 

Male cynomolgus monkeys roughly 3 years of age received a single IV administration of BIIB076, 100 
mg/kg.  Blood and CSF sampling occurred at baseline and predetermined multiple time points up to 42 days post-
dose.  Drug concentrations were measured in serum and CSF, and a novel bead-based assay was used to 
measure free tau (i.e. not bound to BIIB076) in CSF. 

Results 

In cyno CSF, BIIB076 concentrations reached maximum levels ~2-3 days after administration with a 
corresponding half-life of ~2-3 weeks (CSF:serum ~0.1%).  A reduction in free tau was first observed 24 h after 
administration and persisted for approximately 7 day before returning to baseline.   

Conclusion 

These data confirm that BIIB076 has a PK profile similar to most monoclonal human IgG1 antibodies, and that a 
single systemic administration of BIIB076 produces time-dependent PD responses in CSF.  These data are 
critical for dose selection and sampling times in our upcoming Phase 1. 
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IDENTIFICATION AND CHARACTERIZATION OF SMALL MOLECULE BINDING SITES OF MONOMERIC 
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Aims 

Tau aggregation is linked to the onset and progression of Alzheimer’s disease. Molecules binding to monomeric 
Tau can have a therapeutic potential by inhibiting the nucleation and the progression of Tau aggregation 
(Pickhard et al. Current Alzheimers Research, 2015,12,814)

1
. We therefore collected and characterized an 

extensive conformational ensemble of monomeric Tau. Potential binding sites were identified and characterized in 
more detail. 

Method 

Conformational ensembles of Tau were collected from the literature and the PED database. Potential small 
molecule binding sites were identified by FTMap. OpenEye tools were used for conformer preparation, molecular 
docking and optimization of methylene blue (MB) to Tau. Microscale thermophoresis (MST) binding experiments 
were carried out by monitoring the fluorescence of MB in the presence of Tau. 

Results 

Tau conformational ensemble was characterized by backbone RMSD, secondary structure content and number of 
internal contacts. We identified potential binding sites on monomeric Tau and characterized them by the size of 
their solvent accessible surface area, involvement of critical cysteines and fibril forming region Val306-Lys311. 
We also predicted the possible binding modes of MB to Tau conformers. We showed by MST that MB interacts 
with Tau with high affinity. 

Conclusion 

We identified potential small molecule binding sites on monomeric Tau in silico. These and our previous
1
 results 

demonstrate that Tau can be a viable receptor of small molecules. These binding sites can be exploited for 
structure-based discovery and optimization of novel, small molecule Tau binders.  

This work was supported by the Hungarian Brain Research Program -KTIA_NAP_13-2014-0009. 
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Aims 

A novel family of molecules called MSBD has been developed at Inserm Unit UMR-S 1172 (Melnyk et al., 2015) 
and lead compounds demonstrated efficacy on the two neuropathological hallmarks of AD - the amyloid and tau 
pathologies - both in vitro and in vivo and preserved cognitive functions as well. Preliminary results using STD-
NMR have identified Valosin-Containing Protein (VCP) AAA-ATPase as a target. VCP is a key regulator of 
proteostasis including endoplasmic reticulum associated-degradation, autophagy-lysosome system and the 
protein aggregates clearance. The present objective was to determine the mode of action of MSBD on VCP and 
determine how they modulate VCP activity to regulate both tau and amyloid metabolism.  

 

Method 

To determine whether this mechanism is VCP-dependent or not, MSBD effect was assessed in vitro using either 
siRNA to lower VCP expression and/or NMS-873, a potent VCP-ATPase inhibitor. 

Results 

VCP siRNA alone did not modify APP metabolism. MSBD treatment of SH-SY5Y-APP
WT 

cells following VCP 
siRNA transfection induced a decrease in a-CTFs production and an increase in Aβ40-42 secretion. Moreover, this 
MSBD effect was even more potent following inhibition of the ATPase activity of VCP with NMS-873 than with 
VCP siRNA alone. MSBD required VCP expression and enzymatic activity to mediate their action. In ER stress 
condition in SH-SY5Y hTau

WT 
expressing cells, co-treatment with tunicamycin and MSBD reduced Tau 

phosphorylation and promoted its catabolism. MSBD activity is potentiated in ER stress condition and implicate 
the autophagy-lysosome system. 

Conclusion 

Our results suggest VCP ATPase activity is necessary to mediate MSBD beneficial effect. 
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Aims 

The repeat domain of Tau protein with the pro-aggregant mutation ΔK280 (TauRD-ΔK280) induces toxicity in 
transgenic mice and organotypic hippocampal slice culture models (Sydow et al., JN 2011, Messing et al., NBA 
2013). Oligomeric forms of TauRD-ΔK280 indeed cause severe synaptotoxicity. One of the strategies to prevent 
such toxic effects is to inhibit the aggregation of Tau/neutralize the toxicity by antibodies. Therefore, we generated 
monoclonal antibodies against low-n oligomers of TauRD-ΔK280 and characterized them. 

Method 

Monoclonal antibodies were raised against purified TauRD-ΔK280 oligomers. They were characterized by 
western blot, dot blot, ELISA and IHC. Invitro aggregation inhibition was tested by ThS, DLS and pelleting assays. 
Using a split luciferase complementation assay and FACS, the inhibition of aggregation was analyzed in an N2a 
cell model of tauopathy. 

Results 

The generated antibodies have different affinities for monomers and aggregates. Some antibodies inhibit the Tau 
aggregation in vitro but fail to reduce the ThS positive aggregates in the N2a cells. Other antibodies inhibit the 
aggregation of Tau as seen by the split luciferase assay in cells. 

Conclusion 

Tau aggregation inhibition is observed with different monoclonal Tau antibodies in vitro and in an N2a cell model 
of tauopathy.  
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Aims 

Tau pathology not only characterizes Alzheimer’s disease, but also many other tauopathies, presenting tau as an 
attractive therapeutic target. Passive tau immunotherapy has been previously explored; however, because only a 
small fraction of peripherally delivered antibodies cross the blood-brain barrier and engages with tau that forms 
intracellular aggregates, more efficient ways of antibody delivery and neuronal uptake are warranted. Scanning 
ultrasound is a non-invasive technique which transiently opens the blood brain barrier, allowing peripherally 
derived molecules to enter the brain. We therefore aimed to determine if scanning ultrasound increases 
intraneuronal tau engagement, and if so, whether this is influenced by the antibody size and format. 

Method 

We investigated the delivery of a novel 2N tau isoform-specific antibody, RN2N, as a single chain variable 
fragment (scFv), Fab and IgG by intravenous injection followed by scanning ultrasound in the P301L human tau 
transgenic pR5 mouse model. 

Results 

We have demonstrated that scanning ultrasound increases the delivery of the RN2N scFv into the brains of pR5 
mice. Furthermore, RN2N scFv is directed to neurons and capable of endosomal escape allowing engagement 
with tau in the cytoplasm. We are currently investigating whether this is also the case for RN2N Fab and IgG 
formats. 

Conclusion 

Our study provides evidence that scanning ultrasound is a tool to enhance the delivery of biologics across the 
blood-brain barrier and improve therapeutic outcomes and further presents single-chain antibodies as a possible 
alternative to full-length antibodies. 
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Aims 

Several reports have described the presence of antibodies against Alzheimer’s disease (AD)-associated 
hyperphosphorylated forms of tau in serum of healthy individuals. The goal of our study was to characterize the 
specificities that can be found.   

Method 

Peripheral IgG
+
 memory B cells from asymptomatic blood donors were interrogated for reactivity to a panel of 

phosphorylated tau peptides using a single-cell screening assay. Antibody sequences were recovered, cloned 
and expressed as full-length IgGs and characterized.  

Results 

In total, 52 somatically mutated tau-binding antibodies were identified, corresponding to 35 unique clonal families. 
Forty-one of these antibodies recognize epitopes in the proline-rich and C-terminal domains, and binding of 26 of 
these antibodies is strictly phosphorylation dependent. Thirteen antibodies showed inhibitory activity in an in vitro 

tau aggregation assay. Two such antibodies, CBTAU-7.1 and CBTAU-22.1, which bind to the proline-rich and C-
terminal regions of tau, respectively, were characterized in more detail. CBTAU-7.1 recognizes an epitope that is 
similar to that of murine anti-PHF antibody AT8, but has different phospho requirements. Both CBTAU-7.1 and 
CBTAU-22.1 detect pathological tau deposits in post-mortem brain tissue. CBTAU-7.1 reveals a similar IHC 
distribution pattern as AT8, immunostaining (pre)tangles, threads and neuritic plaques. CBTAU-22.1 shows 
selective detection of neurofibrillary changes by IHC.  

Conclusion 

Taken together, these results suggest the presence of an ongoing antigen-driven immune response against tau in 
healthy individuals. The wide range of specificities to tau suggests that the human immune repertoire may contain 
antibodies that can serve as biomarkers or be exploited for therapy. 
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Aims 

To test the immunogenicity of DP-C016, a phosphotau vaccine optimized for its ability to be loaded onto 
biodegradable polylactic acid (PLA) i-Particles

®
. 

Method 

Declensional peptides are amino acid copolymers [e.g., glatiramer acetate (Copaxone
®
; Teva)] with antigen 

specificity. DP-C016 is a declensional peptide targeting multiple epitopes in the C-terminal region of 
hyperphosphorylated tau. DP-C016 loaded onto 180-nm PLA i-particles was tested for its ability to induce human 
T-cell proliferation in vitro and antibodies in mice. 

Results 

DP-C016, 7.5mM induced proliferation of CD4
+
 T-cells, between 0.10 and 8.14% above background as measured 

by CFSE incorporation, in PBMCs from 16 of 22 healthy human subjects; loading of DP-C016, 0.25mM onto PLA 
i-particles restored CD4

+
 T-cell proliferation above background in 18 of them (range 0.03 to +5.34% versus -1.47 

to +0.10% for DP-C016 alone). hTau-transgenic JNPL3 mice immunized with DP-C016, 0.3 or 1.2mg/kg 
formulated with either IFA or PLA i-particles had mostly a Th2-biased, IgG1 antibody response, targeting in 
particular PHF1 (pS396+pS404) and pS422 epitopes. ELISA showed crossreactivity of the mouse sera against 
PHFs isolated from AD patients’ autopsies while IHC demonstrated staining of NFTs, plaques and neuropil 
threads; antibody response to non-phosphorylated recombinant tau was the strongest in mice receiving DP-C016, 
1.2mg/kg formulated in IFA.  

Conclusion 

DP-C016 formulated with PLA i-particles may constitute a safe and stable vaccine to chronically treat patients 
with tauopathies by inducing antibodies against hyperphosphorylated tau without the inflammation responsible for 
harmful encephalopathy and microhemorrhage. We are currently testing DP-C016 peptide for its efficacy in hTau-
transgenic mice. 
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B02.d. Therapeutic Targets, Mechanisms for Treatment: Neurotransmitters & receptor-based 

 
ADPD7-1037 
BLOCKADE OF ADENOSINE A1 RECEPTOR RESCUES MEMORY DECLINE IN MUTANT TAU MOUSE 
MODELS 
M. Anglada-Huguet

1,2
, F.J.A. Dennissen

1,3
, A. Sydow

1,2
, E. Mandelkow

1,2,3
, E.M. Mandelkow

1,2,3
 

1
DZNE- Bonn, Cell and Animal Models of Neurodegeneration, Bonn, Germany 

2
Max-Planck-Institut Institute for Metabolism Research, AG Mandelkow, Hamburg, Germany 

3
CAESAR Research Center, AG Mandelkow, Bonn, Germany  

 
Aims 

Accumulation of amyloidogenic proteins such as Tau is a hallmark of neurodegenerative diseases including 
Alzheimer disease and Fronto-temporal dementias. These diseases are characterized by hippocampal synaptic 
plasticity deficits and memory impairment due to reduced neuronal function. Therefore, strategies focus on 
boosting neuronal activity could represent promising therapies to delay or halt the progression of these diseases 

Method 

Adenosine A1 receptor activation has a depressant effect on neuronal activity; thus its blockade with drugs like 
Rolofylline could restore the diminished neuronal activity observed in Tauopathies. Here, we use transgenic 
mouse models with different Tau mutations and with different progression of the disease to analyze the putative 
therapeutic role of Rolofylline. Animals and organotypic hippocampal slices were treated with Rolofylline and 
changes in cognitive impairment and neuronal dysfunction were analyzed. 

Results 

Transgenic mice expressing full-length or repeat domain human Tau with the pro-aggregant mutation ΔK280 
develop a progressive Tau pathology with aggregation of Tau, loss of synapses and functional deficits. Rolofylline 
treatment increases neuronal activity and rescues the loss of spines in organotypic hippocampal slices of pro-
aggregant tau mouse models. Moreover, short-term oral administration of Rolofylline to pro-aggregant transgenic 
mice restores long-term spatial and recognition memory as analyzed by different paradigms. 

Conclusion 

In the present study we found that aggregation-prone Tau induces hypo-activity in neurons, loss of dendritic 
spines and memory impairment. Rolofylline, an antagonist of neuronal adenosine A1 receptors, can rescue the 
tau-related phenotype in vitro and in vivo, making it an interesting candidate to combat neuronal dysfunction 
associated with tauopathies. 
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B02.e. Therapeutic Targets, Mechanisms for Treatment: Anti-inflammatory 

 
ADPD7-0243 
EFFECTS OF THE PRO-RESOLVING MEDIATOR MAR1 ON ALZHEIMER-LIKE TAU 
HYPERPHOSPHORYLATION INDUCED BY OKADAIC ACID IN HUMAN NEUROBLASTOMA CELLS 
C. Yamazaki

1
 

1
Karolinska Intsitutet, Department of Neurobiology- Care Sciences & Society, Stockholm, Sweden  

 
Aims 

Neurofibrillary tangles (NFTs) consisting of hyperphosphorylated tau protein is one of the major histopathological 
hallmarks of Alzheimer’s disease (AD). In AD, the brain is in a state of chronic inflammation which can worsen the 
condition by a secondary insult. The end stage of inflammation, i.e. the resolution, brings tissue restoration 
(healing), which is impaired in chronic inflammation. Specialized pro-resolving lipid mediators (SPMs) induce 
resolution and have been shown to be lowered in AD. We hypothesize that resolution is disturbed in AD and that 
stimulation of pro-resolving mechanisms can be a therapeutic strategy for AD. This study was performed to 
analyse the effects of maresin 1 (MaR1), one of the SPMs, on the levels of tau hyperphosphorylation in neurons. 

Method 

The effects of MaR1 on tau hyperphosphorylation were analysed in differentiated human neuroblastoma cells 
incubated with okadaic acid (OA), which is known to produce an AD-like phosphatase-deficient system. Tau 
hyperphosphorylation was determined by western blot and expressed as the ratio between p-Tau (AT8, 
pSer202+Thr205) and total Tau. Cell viability was defined by the ratio between data from the resazurin and LDH 
assays. 

Results 

The results showed that MaR1 inhibited OA-induced tau hyperphosphorylation after 90 min and 24 h incubation, 
and that cells incubated with MaR1 for 24 h showed significantly higher cell viability compared to control. 

Conclusion 

Our findings indicate that MaR1 may have positive effects on neurons through down-regulation of tau 
hyperphosphorylation in neurons, and that stimulation of pro-resolving activities is a possible treatment strategy in 
AD. 
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B02.g. Therapeutic Targets, Mechanisms for Treatment: Neurotrophic, synaptic plasticity, repair 

 
ADPD7-0029 
SECONDARY PREVENTION OF ALZHEIMER’S CHANGES AND REDUCTION IN MORTALITY RATE BY 
EARLY TREATMENT WITH A NEUROTROPHIC COMPOUND 
N. Baazaoui

1
 

1
The New York Institute for Basic Research and CUNY the Graduate Center, Neurochemistry, Staten Island, USA  

 
 

Aims 

Alzheimer’s disease (AD) is a growing epidemic and economical burden for which currently no effective treatment 
is available. Objectives: We postulate that the development of a drug that can prevent AD at its early stages 

would be of major importance. Herein, we investigated the effect of a neurogenic/neurotrophic peptidergic 
compound P021 derived from the ciliary neurotrophic factor (CNTF) on neurogenesis and synaptic deficits, 
amyloid beta (Ab) and tau pathologies, neurodegeneration, cognitive impairment and mortality rate. 

Methods: Taking advantage of what we found previously that like AD, the 3xTg-AD mouse model presents 

synaptic compensation very early in the disease process (~ 3 months of age); we started the P021 treatment at 3 
months and followed its effect at 9, 15 and 18 months post-treatment. Immunohistochemically and/or by Western 
blots we studied neurogenesis, synaptic loss, Ab and tau pathologies, and neurodegeneration. Cognitive 
performance was studied by Morris Water Maze task at 9 months, object location at 15-16 months and object 
recognition at 16-17 months post-treatment. 

Results: We found that P021 treatment during the synaptic compensation period can rescue synaptic deficit, 

boost neurogenesis, inhibit neurodegeneration, and inhibit Ab and tau pathologies at different stages of the 
disease. Furthermore, P021 can reverse cognitive impairment and decrease the mortality level in 3xTg-AD mice 
with no apparent side effects. 

Conclusions: These findings for the 1st time show effective prevention of Alzheimer’s changes with a 

neurotrophic compound that targets neurogenesis and synaptic plasticity, suggesting that improving the health of 
the neuronal network can prevent AD. 
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B02.h. Therapeutic Targets, Mechanisms for Treatment: Protein aggregation, NFT, misfolding, 
chaperones 

 
ADPD7-1274 
SMALL MOLECULES INHIBITING AND MODULATING OLIGOMERIC TAU STRAINS 
F. Lo Cascio

1
, A.N. Nilson

1
, U. Sengupta

1
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1
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1
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1
UTMB, Mitchell Center for Neurodegenerative Diseases - Neuroscience and Cell Biology & Neurology, 

Galveston, USA  
 
Aims 

Alzheimer’s disease (AD) is characterized by the pathological aggregation of the microtubule-associated protein, 
tau. Recent evidence suggests that the soluble tau oligomers—aggregates of intermediate size— are more toxic 
and efficient seeds for the propagation of pathology as compared to neurofibrillary tangles. Recent findings from 
our lab have demonstrated that oligomers manifest in different conformations, termed tau oligomeric strains. We 
hypothesize that small molecules able to target and specifically bind to tau oligomeric strains can neutralize their 
formation, toxicity or to induce non-toxic conformations. Thus, using small molecules to deplete the disease-
relevant structures could prevent the spread of pathology. 

Method 

We used both biochemical and biophysical methods including ELISA, WB and AFM with tau oligomer specific 
polyclonal and monoclonal antibodies, T22 and TOMA respectively, to evaluate tau oligomers in the presence of 
small molecules. 

Results 

We identified the first leading compound that is that is capable of modifying tau oligomeric structures by binding 
and inhibiting the aggregation pathways and resulting in decreased levels of both 3R and 4R oligomeric tau. 

Conclusion 

We are developing new derivatives based on the structure of the leading compound with highest activity and 
screening additional compounds able to modulate tau oligomeric strain formation and/or toxicity to develop novel 
therapeutic approaches for neurodegenerative tauopathies. Research in this field could potentially explain how 
the aggregation of the same protein is responsible for different tauopathies and diverse progression in individuals 
within the same disorder. These results will contribute to the development of novel disease-specific and 
personalized therapeutics. 
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B02.h. Therapeutic Targets, Mechanisms for Treatment: Protein aggregation, NFT, misfolding, 
chaperones 

 
ADPD7-0432 
MODIFICATION OF TAU PROTEIN AGGREGATION PATHWAY FOR PRODUCING NON-TOXIC SPECIES 
USING SHORT PEPTIDES 
F. Mokhtari
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1
University of Tehran, Biochemistry, tehran, Iran 

2
Shahid Beheshti Medical School, Biochemistry, Tehran, Iran 

3
K. N. Toosi University of Technology, Peptide Chemistry Research Center, Tehran, Iran 

4
Kermanshah University of Medical Sciences, Medical Biology Research Center, Kermanshah, Iran 

5
BioMed zet Life science GmbH, Biomed, Vienna, Austria 

6
Avicenna Research Institute, Monoclonal Ab, Tehran, Iran  

 
Aims 

Tau as a microtubule associated protein is essential for modulating microtubule dynamics and is important for 
axonal transport and synaptic transmission in brain neurons.  

Under unknown conditions tau proteins aggregate and these assembles are critical mediator in the pathology of 
Alzheimer Disease (AD) and other tauopathies. Many researchers have targeted the inhibition of tau aggregation 
for developing new drugs in treatment of AD and other neurodegenerative disease. But there was no great 
success.   

The aim of this study was design and synthesis of short peptides for changing tau aggregation behavior and 
kinetics in order to reducing toxic tau oligomer species in vitro and in SH-SY5Y cells.  

Method 

Selected peptide sequences were synthesized using Fmoc strategy and validated by mass spectrometry using 
LC/MSS Agilent QQQ 6410. The aggregation of purified recombinant 1N/4R tau protein studied by ThT 
fluorescence, circular dichroism (CD), dynamic light scattering (DLS) and Atomic force microscopy in the 
presence and absence of peptides. 

Results 

The results showed that selected peptides could influence the tau aggregation behavior and kinetic parameters 
and consequently diver tau aggregation to produce fibrils and annular large aggregated rather than small 
oligomers. Interestingly, DLS and AFM results elucidated that toxic granular-shaped tau oligomers reduced in 
peptide-treated samples. 

Conclusion 

Therefore, using specific small peptides could be suitable for tau-aggregation modification in tau-directed drug 
discovery 
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B02.h. Therapeutic Targets, Mechanisms for Treatment: Protein aggregation, NFT, misfolding, 
chaperones 

 
ADPD7-1108 
SCREENING OF NEURONAL CELL MODELS OF TAU PATHOLOGY FOR THERAPEUTIC COMPOUNDS 
M. Pickhardt
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3
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4
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5
CAESAR Research Institute, AG Mandelkow, Bonn, Germany  

 
Aims 

We have developed an inducible N2a cell line which expresses the repeat domain of tau with the pro-aggregant 
FTDP-mutation DeltaK280 (termed Tau

4RD
DeltaK280) and develops tau aggregates within a few days. This cell 

line had been treated with aggregation inhibitors that resulted from an earlier screen of 200'000 compounds, 
showing that tau aggregation inhibitors have the ability to prevent aggregation and toxicity (Bulic et al., 
JMedChem 2013). 

Method 

On the basis of these proof-of-principle results, we developed an imaged-based approach for the cellular assay to 
quantify Tau-aggregation on a single cell level. This High-Content Screening (HCS) assay was used to screen 
compound libraries for their effects on Tau-aggregation. The HCS assay was miniaturized (384well format) and 
transferred to a robotic screening platform for fully automated and standardized processing. Automated image 
analysis routines were used to quantify Tau aggregates by Thioflavin S staining and a counterstaining of the 
nuclei by Draq5. 

Results 

So far we have identified several potentially inhibitors and activators of Tau aggregation and could archived a 
screening reproducibility > 80% for all data. 

Conclusion 

The initial primary HCS screen focused on the identification of modulators (inhibitors and activators) of Tau 
aggregation within the cellular environment in Tau expressing N2a cells. In addition, annotated targets of the 
bioactive compounds allow a prediction of intracellular pathways involved in the (regulation-) process of Tau-
aggregation. Subsequent secondary dose response screens determined the potency and cytotoxicity/viability of 
the selected hit compounds and identified a condensed set of promising compounds for further testing in cellular 
and animal models. 
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B02.h. Therapeutic Targets, Mechanisms for Treatment: Protein aggregation, NFT, misfolding, 
chaperones 

 
ADPD7-0616 
THE ALZHEIMER'S RESEARCH UK CAMBRIDGE DRUG DISCOVERY INSTITUTE - OPPORTUNITIES FOR 
COLLABORATION 
J. Skidmore
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1
University of Cambridge, Alzheimer's Research UK Cambridge Drug Discovery Institute, Cambridge, 
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Aims 

The Alzheimer's Research UK Cambridge Drug Discovery Institute (DDI) is an innovative venture founded at the 
University of Cambridge in 2015. Our mission is to take advantage of new science into the neurodegenerative 
diseases that cause dementia and rapidly translate this to novel drug discovery projects or to the development of 
biomarkers with clinical or diagnostic utility. Our objective is to deliver in vivo proof of concept for new targets, 
differentiating from Pharma in terms of novelty and risk. We are seeking to build collaborations with academics 
who have identified interesting new targets or mechanisms of relevance to the diseases that cause dementia.  
 

 

The DDI is funded by the charity Alzheimer's Research UK and has core-funding to support target validation, 
screening and drug discovery. Collaborators will benefit from our expertise in developing assays, screening and 
medicinal chemistry and from access to tool compounds and chemical probes from our laboratory. We are also 
looking to build relationships with Biotech and Pharma in order to develop partnerships between the DDI, 
academia and industry. 

We are interested in all diseases causing dementia including Alzheimer’s, vascular dementia, dementia with Lewy 
bodies, frontotemporal dementia, Parkinson’s and Huntington’s as well as diseases sharing fundamental biology 
with these, such as motor neurone disease. To find out more please contact Dr John Skidmore - 
js930@cam.ac.uk.  
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B02.h. Therapeutic Targets, Mechanisms for Treatment: Protein aggregation, NFT, misfolding, 
chaperones 

 
ADPD7-1602 
TARGETING OLIGOMERIC PROTEIN SPECIES WITH SMALL MOLECULES 
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Aims 

Soluble oligomers of both beta-amyloid and tau are implicated in neurodegeneration. An in silico model of protein 

misfolding has guided the development of a novel class of brain-penetrant new chemical entities capable of 
preventing oligomerization of both beta-amyloid and tau. These small molecules are being examined to determine 
efficacy in animal models of AD by looking at levels of oligomers. 

Method 

Efficacy of lead compounds were measured in a variety of in vitro assays. The structural effect of compounds on 

tau were measured by time resolved hydrogen-deuterium exchange electrospray ionization mass spectrometry 
(TRESI-HDX). In vitro ADMET data along with mouse pharmacokinetics/ bioavailability (plasma and brain) was 
collected. Levels of beta-amyloid oligomers were measured in mouse interstitial fluid by repeated sampling 
through microdialysis. Levels of tau oligomers were measured in cortex homogenate by FRET biosensor cells. 

Results 

Lead compounds showed anti-oligomerization activity against both beta-amyloid and tau and correlate with 
structural changes induced in phosphorylated tau. This class of molecules has optimum drug like properties, 
demonstrating favourable in vitro ADMET, high brain penetrance and oral bioavailability, and benign in a 44-
receptor panel test. Preliminary results suggest a dose dependent decrease in oligomers of both beta-amyloid 
and tau mouse models of AD. 

Conclusion 

We have developed a new class of compounds capable of inhibiting oligomerization of both beta-amyloid and tau 
proteins. Our small molecules have appropriate pharmacokinetic profiles, are able to reach the target tissue, and 
have shown target engagement in animal models of both beta-amyloid and tau pathologies. 
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B03.a. Drug Development, Clinical Trials: Immunotherapy 

 
ADPD7-0398 
A PHASE I STUDY TO EVALUATE THE SAFETY AND TOLERABILITY OF RO7105705 IN HEALTHY 
VOLUNTEERS AND PATIENTS WITH MILD-TO-MODERATE AD 
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Aims 

RO7105705 is a humanized anti-tau monoclonal antibody in development for the treatment of Alzheimer’s 
disease (AD) and other neurodegenerative diseases. RO7105705 binds specifically to tau and is intended to 
intercept tau in the extracellular space of the brain, blocking cell-to-cell spread of tau pathology. No adverse 
effects related to administration of RO7105705 were observed in non-clinical safety studies, enabling this first-in-
human study. 

Method 

This randomized, double-blind, placebo-controlled study is conducted in healthy volunteers aged 18-80 years old, 
as well as in patients with a diagnosis of probable AD (by NIA-AA criteria) aged 50-80 years old, with a MMSE 
score of 16-28, a CDR global score of 0.5, 1, or 2, and a [

18
F]-florbetapir PET scan positive by visual read for 

cerebral amyloid. The study is designed with a single-dose escalation phase in healthy volunteers, followed by a 
multiple-dose phase in healthy volunteers and in patients with AD. RO7105705 is administered intravenously or 
subcutaneously. The primary objective is to evaluate the safety of single andmultiple doses of RO7105705 
compared with placebo. 

Results 

Details of the safety and tolerability of RO7105705 will be presented. 

Conclusion 

The safety and tolerability of RO7105705 is being evaluated in healthy volunteers and in patients with mild-to-
moderate AD. Preliminary observations will be presented. 
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B03.c. Drug Development, Clinical Trials: Clearance of pathologial tau 

 
ADPD7-1339 
CHRONIC TREATMENT WITH THE MURINE SURROGATE OF ANTI-TAU ANTIBODY RO7105705 REDUCES 
TAU PATHOLOGY IN A TRANSGENIC MOUSE MODEL OF TAUOPATHY 
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1
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2
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Aims 

The severity of cognitive decline in Alzheimer’s disease has been shown to correlate with the level and spatial 
distribution of tau pathology in the brain.  There is a growing body of evidence that pathological tau can spread 
from cell-to-cell via the extracellular space.  RO7105705 is a humanized anti-tau monoclonal antibody in 
development for the treatment of AD and other neurodegenerative diseases. We tested whether treatment with 
the murine surrogate of RO7105705 could block the spread of tau pathology in a transgenic mouse model of 
tauopathy. 

Method 

A transgenic mouse model of tauopathy was dosed chronically with two variants of the murine surrogate of 
RO7105705, with and without effector function. 

Results 

The murine surrogates of RO7105705 reduced the accumulation of tau pathology in transgenic mice independent 
of effector function status, and induced a dose-dependent elevation in plasma tau. Peripheral and brain PK 
correlated with PD endpoints and transgenic mice exhibited no adverse events at high doses. 

Conclusion 

We demonstrate that treatment with the murine surrogate of RO7105705 reduces the progressive accumulation 
of tau pathology in a preclinical tauopathy model. Further, our results support a mechanism of action of blocking 
cell-to-cell spread of pathological tau. 
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B03.c. Drug Development, Clinical Trials: Clearance of pathologial tau 

 
ADPD7-1883 
RESULTS OF A PHASE 1 STUDY OF ABBV-8E12 IN PATIENTS WITH PROGRESSIVE SUPRANUCLEAR 
PALSY AND PHASE 2 STUDY DESIGN 
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Aims 

To present the results of a phase 1 study of ABBV-8E12 in patients with Progressive Supranuclear Palsy (PSP) 
and phase 2 study designs. 

Method 

The phase 1 study was a double-blind, placebo-controlled, single dose study assessing the safety, tolerability, 
and pharmacokinetics of ABBV-8E12 in PSP patients (NCT02494024). Patients were randomized 3:1 to drug or 
placebo and received an intravenous dose of ABBV-8E12 (2.5, 7.5, 15, 25, 50 mg/kg) or placebo. Safety was 
monitored for 84 days post-dosing. 

Results 

Thirty patients were enrolled/randomized. At screening, the mean (SD) patient age was 69.4 (7.4) years and the 
mean PSP Rating Scale score was 35.6 (7.6). Twenty-seven patients completed the 84-day follow-up and 1 
(3.3%) patient withdrew from the study due to AE. AEs occurred in 21 of the 30 (70%) participants. AEs with the 
highest incidence were dermatitis (n=5) and fall (n=5). Noncompartmental analysis based on the complete 
pharmacokinetic dataset indicates dose-proportional increases in AUC and Cmax. A phase 2 study evaluating the 
52-week efficacy and safety of ABBV-8E12 in PSP patients is currently recruiting (NCT02985879). Eligible 
patients (n=180) will meet criteria for possible/probable PSP and have symptoms for <5 years. A separate phase 
2 study is designed to evaluate the safety and efficacy of ABBV-8E12 in patients (n=400) with early Alzheimer’s 
disease (AD) for up to 96 weeks (NCT02880956). 

Conclusion 

When administered as a single dose up to 50 mg/kg in PSP patients, ABBV-8E12 exhibited an acceptable safety 
and tolerability profile to support repeat-dose testing in patients with tauopathies. 
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ADPD7-0092 
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Aims 

A variety of neurodegenerative disorders, including Alzheimer disease (AD), are associated with neurofibrillary 
tangles composed of the tau protein, as well as toxic tau oligomers. Inhibitors of pathological tau aggregation, 
interrupting tau self-assembly, might be useful for the development of novel therapeutic approaches. 

Method 

Employing mirror image phage display with a large peptide library (over 10
9
 different peptides), we have identified 

tau fibril binding peptides consisting of D-enantiomeric amino acids. D-enantiomeric peptides are extremely 
protease stable and much less immunogenic than L-peptides, and the suitability of D-peptides for in vivo 
applications have clearly been demonstrated. Phage display selections were performed using fibrils of the D-
enantiomeric hexapeptide VQIVYK, representing residues 306 to 311 of the tau protein, as a target. VQIVYK has 
been demonstrated to be important for fibril formation of the full lengths protein and forms fibrils by itself.  

Results 

Here, we report on D-enantiomeric peptides, which bind to VQIVYK, tau isoforms like tau3RD (K19) as well as to 
full lengths tau fibrils, and modulate the aggregation of the respective tau form. We have performed in silico 
analyses of a possible binding mode. The peptides are able to penetrate cells. 

Conclusion 

Our Tau-binding peptides might be interesting for the development of novel therapeutic approaches. 
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ADPD7-1549 
NOVEL TAU AGGREGATION INHIBITOR ALLEVIATES MOVEMENT DEFICITS IN A FLY MODEL OF 
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Aims 

Tauopathies are a subset of neurodegenerative disorders, including Alzheimer’s disease (AD) which are linked to 
the accumulation of neurofibrillary tangles (NFTs), which are formed by the aggregation of Tau protein in patients’ 
brains. Our objective herein is to characterize the ability of novel Tau binding compounds discovered previously 
(Pickhard et. al. Current Alzheimers Research, 2015, 12, 814), in in vitro, cellular and Drosophila models of 
Tauopathies. 

Method 

Selected small molecule binders of Tau were tested for their ability to inhibit the aggregation of Tau in vitro, in 
N2a cells, and in Drosophila melanogaster.  For the latter, we created an in vivo model system over-expressing 
full length wild-type human Tau in motoneurons of the flies, which results in a dramatic decrease of their climbing 
ability. 

Results 

The tested novel small molecule binders of Tau reduced the aggregation of Tau in vitro and in N2a cells in a dose 
dependent manner.  Moreover, oral administration of one of the tested novel compounds protected flies from Tau-
induced locomotive impairment by significantly increasing the climbing ability of 10-,19-, and 30-days old animals. 

Conclusion 

These studies identified a novel Tau binding compound that inhibited Tau aggregation in in vitro and in an N2a 

cell model, and also protected Drosophila melanogaster from movement deficits caused by Tau over-expression 
in motoneurons, an in vivo model of Taupathies.  
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Aims 

Tauopathies are a subset of neurodegenerative disorders, including Alzheimer’s disease which is linked to the 
accumulation of neurofibrillary tangles formed by the aggregation of tau protein in patients’ brains. Our aim herein 
is to characterize the ability of a novel tau binding compound 582426 discovered in a previous screen (Pickhardt 
et. al. Current Alzheimers Research, 2015, 12, 814) which interacts and destabilizes pathological tau fibrils.  

Method 

The investigated small molecule binder of tau was tested for its ability to inhibit the aggregation of Tau in vitro, 

and in N2a cells. Competition fluorescence binding experiments of the small molecule 582426 and compound 
PBB3 with Tau fibrils were also carried out. 

Results 

The tested compound 582426 reduced the aggregation of Tau in vitro and in N2a cells in a dose dependent 
manner. The kinetics of Tau aggregation reduction in vitro was investigated using intrinsic fluorescent intensity of 
Tau fibrils. TEM images revealed that tau with no compound 582426 formed fibrous aggregates after 10 days 
incubation, while Tau aggregates were scarcely observed in the samples with compound 582426 present. This 
compound was found to bind to Tau fibril with a binding affinity of Ki = 64nM. 

Conclusion 

This study identified a novel tau binding compound that inhibits tau aggregation in in vitro and in an N2a cells 
model and binds to tau fibrils with high affinity. 
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Aims 

Alzheimer’s disease (AD) is the most prevalent form of dementia in the aged population. So far, there is no way to 
halt or slow-down AD. There is thus a constant need of developing novel therapeutic strategies. In recent years, 
adenosine A2A receptor (A2AR) has attracted growing interest on AD, where it has been proved that A2A receptor is 
over expressed. It has also been found that A2A receptor antagonists such as caffeine improves memory 
performance as it reduces β-amyloid deposits and Tau-phosphorylation. Though several A2AR antagonists have 
reached clinical trials, current research efforts therefore focus on developing new antagonists with relevant ADME 
properties. 

Method 

Based on the recently published crystalline structure of the A2AR complexed with the selective and high-affinity 
antagonist triazine and on a pharmacophoric model, a virtual screening work have been realized leading to a new 
quinazoline ligand with micromolar affinity. After first affinity evaluation, docking studies allowed optimization of 
the compounds. 

Results 

Hit to lead synthesis optimization lead to nanomolar affinity molecules for A2AR with an antagonist character, 
displayed by GTPγ

35
S essay, as well as good ADME properties. In vitro original BBB's crossing will be presented 
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together with preliminary in vivo results

 

Conclusion 

From a virtual screening result, we developed nanomolar molecules on A2A receptor with high LE and good ADME 
properties. BBB's crossing are ongoing to evaluate ligands on PD and AD experimental models. 
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Aims 

Drugs potentially targeting memory impairment and reducing or repressing both neurofibrillary degeneration and 
amyloid deposition have yet not been evaluated. Herein, we describe RPEL a potential water-soluble drug 
candidate derived by substituting acetylcholinesterase-inhibitor drugs Tacrine on a N,N’-disubstituted piperazine 
anti-amyloid scaffold. 

Method 

Acetylcholinesterase inhibition was determined using spectrometric method of Ellman. In vitro experiments were 
performed using SY5Y-APPwt and SY5Y-Tau cells. Well-characterized APPxPS1 and Thy-Tau22 transgenic 
mice were used and cognition benefits were measured using Y-maze and Morris water maze tests. 

Results 

Expectingly, the resulting hybrid molecule reduced both the amyloid pathology and memory loss in Alzheimer-
related mouse models after six months of treatment.  More surprisingly, Tau pathology and associated cognitive 
deficits were also reduced. In vitro, the compound reduced the phosphorylation of Tau and inhibited the release of 
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Ab peptides while preserving the processing of other metabolites of the amyloid precursor protein (APP). 

 

Conclusion 

We describe for the first time herein a novel multi-effect molecule that targets both the amyloid and cognitive 
functions in well-characterized mouse models of either amyloid or Tau pathology. 
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Aims 

Alzheimer’s disease (AD) is the most prevalent form of dementia in the aged population. So far, there is no way to 
halt or slow-down AD. There is thus a constant need of developing novel therapeutic strategies. In recent years, 
adenosine A2A receptor (A2AR) has attracted growing interest on AD, where it has been proved that A2A receptor is 
over expressed. It has also been found that A2A receptor antagonists such as caffeine improves memory 
performance as it reduces β-amyloid deposits and Tau-phosphorylation. Though several A2AR antagonists have 
reached clinical trials, current research efforts therefore focus on developing new antagonists with relevant ADME 
properties 

Method 

Based on the recently published crystalline structure of the A2AR complexed with the selective and high-affinity 
antagonist triazine and on a pharmacophoric model, a virtual screening work have been realized leading to a new 
quinazoline ligand with micromolar affinity. After first affinity evaluation, docking studies allowed optimization of 
the compounds. 

Results 

Hit to lead synthesis optimization lead to nanomolar affinity molecules for A2AR with an antagonist character, 
displayed by GTPγ

35
S essay, as well as good ADME properties. In vitro original BBB's crossing will be presented 
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together with preliminary in vivo results. 

 

Conclusion 

From a virtual screening result, we developed nanomolar molecules on A2A receptor with high LE and good ADME 
properties. BBB's crossing are ongoing to evaluate ligands on PD and AD experimental models. 
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Aims 

Alzheimer’s disease (AD) is the most prevalent form of dementia in the aged population. So far, there is no way to 
halt or slow-down AD. There is thus a constant need of developing novel therapeutic strategies. In recent years, 
adenosine A2A receptor (A2AR) has attracted growing interest on AD, where it has been proved that A2A receptor is 
over expressed. It has also been found that A2A receptor antagonists such as caffeine improves memory 
performance as it reduces β-amyloid deposits and Tau-phosphorylation. Though several A2AR antagonists have 
reached clinical trials, current research efforts therefore focus on developing new antagonists with relevant ADME 
properties. 

Method 

Based on the recently published crystalline structure of the A2AR complexed with the selective and high-affinity 
antagonist triazine and on a pharmacophoric model, we designed new ligands using in silico docking studies. 
Most promising compounds were synthesized and their affinity evaluated. 

Results 

Pharmacomodulations of a new family of benzoxazoles conducted from micromolar to nanomolar affinity 
molecules on A2AR. These molecules exhibited relevant ADME properties and also displayed high antagonist 
activity revealed by GTPγ

35
S essay. Original BBB's crossing simulation as well as the impact on synaptic 

transmission by performing hippocampal field excitatory post-synaptic potential recordings (fEPSP) in transgenic 
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rats with a neuronal-specific human A2AR overexpression [tg(CAMKII-hA2AR)] are now ongoing. 

 

Conclusion 

Benzoxazole molecules show nonomolar activity on A2AR with high solubility and other interesting ADME 
properties. BBB's crossing are ongoing to evaluate ligands on PD and AD experimental models in a near future. 
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Aims 

To explore clinical, cognitive, and neuroimaging changes in patients with progressive supranuclear palsy 
syndrome (PSPs). 

Method 

We enrolled 21 patients with Richardson’s syndrome (PSP-RS) and 10 with PSP-parkinsonism (PSP-P). Patients 
underwent clinical and neuropsychological evaluations and MRI scan at baseline and after a mean 1.4 year 
follow-up (FU). Diffusion tensor (DT) metrics of white matter (WM) tracts were assessed in both PSPs groups. 
Cortical thickness changes were investigated in PSP-RS patients. At baseline, 36 healthy controls underwent 
MRI. 

Results 

Both PSPs groups manifested significant motor and cognitive decline (PSP-RS > PSP-P). Apathy worsened in 
both groups, while depression and behavioral changes in PSP-RS only. At study entry, PSP-RS patients 
presented focal thinning of fronto-temporal and cingulate cortices bilaterally, compared to controls. Over time, 
these areas and insular cortices showed a progression of thinning. PSP-RS patients exhibited baseline WM 
damage in midbrain, superior cerebellar peduncles, corpus callosum and main long-range tracts. At FU, damage 
progressed in corpus callosum, frontotemporal/-parietal connections, but not in infratentorial WM, and correlated 
with the worsening of disability and cognitive/behavioral dysfunction. At baseline, PSP-P patients had WM 
damage in the anterior corpus callosum, external capsule, corona radiate, and superior longitudinal fasciculus 
bilaterally, compared to controls; these same regions showed a subtle progression of damage during FU. 

Conclusion 

In PSPs patients, the progression of WM microstructural damage is prominent compared to cortical damage and 
it is related to the worsening of clinical symptoms. DT MRI offers useful biomarkers to monitor the progression of 
PSPs disease. 
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Aims 

Parkinson plus syndromes are characterized by selective atrophy of brain structures, with progressive 
supranuclear palsy (PSP) affecting the midbrain, multiple system atrophy (MSA) the pons and corticobasal 
degeneration (CBD) the corpus callosum. MRI volumetry has been systematically used to accurately measure 
atrophy of these regions. We implemented surface measurement of brain structures by MRI planometry as a 
more practical and accessible surrogate to MRI volumetry for atrophy estimation. 

 

Method 

We performed planometry of the corpus callosum, pons, total midbrain, midbrain tegmentum, and quadrigeminal 
plate surfaces in the midsagittal plane of T1 MRI sequences and calculated all relevant ratios in 19 CBD, 15 MSA, 
17 PSP, 11 Parkinson’s disease (PD) patients and 12 controls. We used Receiver Operating Curve (ROC) 
analysis to compare their utility in the differential diagnosis of patients with Parkinsonism. 

 

Results 

Total midbrain and midbrain tegmentum surface estimation were most effective in diagnosing PSP patients. A 
total midbrain surface of < 163,1 cm

2
 provided an AUC of 0.91, an 89% sensitivity and 80% specificity for a PSP 

diagnosis. A midbrain tegmentum surface of < 108,1 cm
2
 was less sensitive but more specific (72% and 96%). 

The midbrain to pons ratio was optimal (compared to other markers) for MSA diagnosis, with an AUC of 0.84, a 
77% sensitivity and an 83% specificity for a cut-off point of >0.376. Corpus callosum surface estimation was not 
useful in diagnosis of CBD. 

 

Conclusion 

Brainstem structure planometry is available in everyday clinical practice and can assist the differential diagnosis 
of Parkinson-plus patients. 
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Aims 

The Magnetic Resonance Parkinsonism Index (MRPI) is useful in the differentiation of patients with progressive 
supranuclear palsy (PSP), multiple system atrophy (MSA), corticobasal degeneration (CBD) and Parkinson’s 
disease (PD). It is calculated by multiplying the pons to midbrain midsagittal surface ratio by the maximal sagittal 
middle cerebellar peduncle (MCP) to coronal superior cerebellar peduncle (SCP) width ratio. Accurate 
measurement of sagittal MCP and coronal SCP width is methodologically difficult and T1 coronal and sagittal 
sequences are not always available. We compared four different MRPI variants, by use of maximal SCP and 
MCP widths on the axial plane, which is easier to apply in clinical practice. 

Method 

We compared four MRPI variants, by implementing different combinations of SCP and MCP measurements 
(MRPI 1: coronal SCP and sagittal MCP, MRPI 2: coronal SCP and axial MCP, MRPI 3: axial SCP and MCP, 
MRPI 4: axial SCP and sagittal MCP). We performed Receiver Operating Curve analysis to compare the utility of 
the different MRPIs in the diagnosis of 17 CBD, 15 MSA, 19 PSP, 11 PD patients and 12 controls. 

Results 

MRPI 2 was the most potent index in differentiating PSP patients, with an AUC=0.98, a 94% sensitivity and a 93% 
specificity. MRPI 4 was most effective in differentiating MSA patients, with an AUC=0.94, an 83% sensitivity and 
an absolute specificity.   

Conclusion 

Use of MRPI variants can enhance their utility in the differential diagnosis of Parkinson-plus patients. 
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ADPD7-1250 
THE UTILITY OF SIMPLE DISTANCE MEASUREMENTS OF BRAINSTEM STRUCTURES IN THE 
DIFFERENTIAL DIAGNOSIS OF PATIENTS WITH PARKINSONISM 
V. Constantinides
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Aims 

Selective midbrain atrophy in progressive supranuclear palsy (PSP) and pons atrophy in multiple system atrophy 
(MSA) have been measured by various means (MRI volumetry, MRI planometry, diffusion parameters) in order to 
establish reliable imaging biomarkers in patients with Parkinsonism. We measured simple brainstem structures 
distances to assess their utility compared to MRI planometry in the differential diagnosis of Parkinsonism plus 
patients. 

Method 

The maximal midbrain and pons anterior-posterior (A-P) distances on axial and sagittal planes, the maximal 
widths of the superior (SCP) and middle cerebellar peduncles (MCP)  on axial, coronal and sagittal planes of MRI 
T1 sequences, as well as all relevant ratios and products were estimated in 19 PSP, 15 MSA, 17 CBD, 11 PD 
patients and 12 controls. These were compared by use of Receiver Operating Curve (ROC) analysis, to establish 
the most potent imaging biomarkers. 

Results 

The axial A-P midbrain distance by SCP width product provided the optimal sensitivity (94%) and specificity 
(92%) ratio for the diagnosis of PSP, with an AUC of 0.95 for a cut-off point of <42.9 mm

2
. These results are 

comparable to the more complex Magnetic Resonance Parkinsonism Index. Diagnosis of MSA was suboptimal by 
use of simple brainstem distances, with the MCP width providing moderate specificity (75%) and sensitivity 
(86%). 

Conclusion 

The A-P midbrain distance by SCP width product is a simple and reliable biomarker for the diagnosis of PSP. 
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ADPD7-0596 
18F-AV-1451 BINDS TO PUTAMEN IN MULTIPLE SYSTEM ATROPHY 
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Aims 

Although there was limited number of patients with coexisting tau pathology, multiple system atrophy (MSA) is 
basically a synucleinopathy. We first report four probable MSA patients who showed increased binding in the 
posterior putamen in 

18
F-AV-1451 positron emission tomography (PET). 

Method 

We performed 
18

F-AV-1451 PET studies in four probable MSA patients and compared to 30 healthy controls. 

Results 

Three MSA patients showed greater 
18

F-AV-1451 binding particularly in the posterior putamen when compared to 
controls, and it was more prominent in the side contralateral to the clinically more affected side. One patient 
showed mildly elevated binding only in the contralateral posterior putamen. 

Conclusion 

The MSA patients showed increased 
18

F-AV-1451 binding particularly in the posterior putamen with greater 
atrophy and reduction of uptake in the dopamine transporter PET. Although the substrate for 

18
F-AV-1451 binding 

in MSA is still unknown, it may be a distinct 
18

F-AV-1451 binding pattern of MSA. 
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SUBCORTICAL 18F-AV-1451 BINDING PATTERNS IN PROGRESSIVE SUPRANUCLEAR PALSY 
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Aims 

Accumulation of cortical and subcortical tau pathology is the primary pathological substrate for progressive 
supranuclear palsy (PSP). 

18
F-AV-1451, a radiotracer that binds to pathological tau protein, may be helpful for in 

vivo visualization and quantitation of tau pathology in PSP.  

Our study aims to investigate cortical and subcortical 
18

F-AV-1451 binding patterns in patients with PSP. 

Method 

We recruited 14 PSP patients and compared their cortical and subcortical binding patterns in 
18

F-AV-1451 
positron emission tomography (PET) studies with those of 15 Parkinson’s disease (PD) patients and 15 healthy 
controls. 

Results 

In both PD and PSP groups, subcortical 
18

F-AV-1451 binding did not correlate with the severity of motor 
dysfunction, and cortical binding did not differ between the controls and each patient group. However, the PSP 
patients showed greater 

18
F-AV-1451 binding in the putamen, globus pallidus, subthalamic nucleus, and dentate 

nucleus when compared to the controls, while the PD patients showed lower 
18

F-AV-1451 binding in the 
substantia nigra than controls. 

Conclusion 

The PSP and PD patients showed distinct subcortical 
18

F-AV-1451 binding patterns reflecting subcortical tau 
pathology in PSP and reduced nigral neuromelanin in PD. However, there was no correlation with the severity of 
motor dysfunction or increased cortical binding in PSP patients, and the degree of subcortical binding was 
variable even in the controls. Therefore, 

18
F-AV-1451 PET may be less than ideal for assessing tau pathology in 

PSP. Further studies will be required to understand the clinical utility of 
18

F-AV-1451 PET for PSP patients. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1235 

 

  

  

B04.c. Imaging, Biomarkers, Diagnostics: PET - tau 

 
ADPD7-1489 
A HIGHLY SELECTIVE AND SPECIFIC PET TRACER FOR IMAGING TAU AGGREGATE 
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Aims 

AD is characterized by the deposition of Aβ plaque, and the formation of tau aggregates. Tau aggregates attract 
more attention as the severity of dementia correlates with the loads of tau aggregates, decreased cognitive 
function, and neurodegenerative changes. So, selective tau imaging probe might be useful in diagnosis and 
progression biomarker of major tauopathies including AD. It can also be used to monitor the efficacy and patient 
recruitment for anti-tau therapeutic trials. 

Method 

In vitro screening of a library of PBB3 derivatives were conducted against tau aggregate. Then, in the secondary 

phase, the hit compounds were tested for specific selectivity to tau over Aβ. Non-specific hydrophobic binding 
was also considered using BSA. From here, the best probe was given structural variations to make highly 
selective to tau aggregate. The experiments were performed on in vitro as well as in vivo  tau mouse model. After 
validation, the selective probe was tested on AD brain slices. Then F

18
 isotope was conjugated with the hit probe 

to use as a selective PET tracer for tau aggregates (on going). 

Results 

In primary screening, two probes were selected as hit candidates (HTH045 and HTH048). Then structural 
variations in aromatic ring, benzothiazole group, and secondary amine was given. Finally, HTH147S was found 
highly specific to tau aggregate over Aβ in our studies (in vitro, tau mouse brain slices, and AD patient brain 
slices). 

Conclusion 

In conclusion, we may suggest HTH147S as a novel tracer that targets tau aggregates and thereby monitor tau 
aggregation in early pathogenesis of tauopathy. 
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18F-THK5351 PET CAN VISUALIZE IN VIVO TAU DEPOSITS IN CORTICOBASAL SYNDROME 
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Aims 

To determine whether 
18

F-THK5351 positron emission tomography (PET) can be used to visualize tau deposits in 
brain lesions in live patients with corticobasal syndrome (CBS). 

Method 

We evaluated the in vitro binding of 
3
H-THK5351 in post-mortem brain tissues from a patient with corticobasal 

degeneration (CBD). In clinical PET studies, 
18

F-THK5351 retention in five patients with CBS was compared to 
that in eight age-matched normal controls and eight patients with Alzheimer’s disease (AD). 

Results 

3
H-THK5351 was able to bind to tau deposits in the postmortem brain with CBD. In clinical PET studies, the five 

patients with CBS showed significantly higher 
18

F-THK5351 retention in the frontal, parietal, and globus pallidus 
than the eight age-matched normal controls and patients with AD. Higher 

18
F-THK5351 retention was observed 

contralaterally to the side associated with greater cortical dysfunction and parkinsonism. 

Conclusion 

18
F-THK5351 PET demonstrated high tracer signal in sites susceptible to tau deposition in patients with CBS. 

18
F-

THK5351 should be considered as a promising candidate radiotracer for the in vivo imaging of tau deposits in 
CBS. 
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LONGITUDINAL ASSESSMENT OF TAU PATHOLOGY, CEREBRAL PERFUSION AND GLUCOSE 
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Aims 

Recent cross-sectional findings suggest that [
18

F]THK5317 tau PET may prove a potential dual biomarker, 
describing both molecular pathology and brain perfusion. The objectives of this study are to establish the 
longitudinal relationship between [

18
F]THK5317 perfusion parameters, i.e. relative delivery in target and reference 

region (R1), and early-phase (0-3 min) standardized uptake value ratios, [
18

F]THK5317 retention, and [
18

F]FDG 
uptake in patients with Alzheimer’ disease (AD); and to determine the relationship between these measures and 
cognition.  

Method 

Sixteen patients (10 prodromal AD and 6 AD dementia) underwent longitudinal dynamic [
18

F]THK5317 and static 
[
18

F]FDG PET, as well as a detailed neuropsychological test battery (mean follow-up time, 17±2 months). Four 
prodromal AD converted to AD dementia at follow–up. 

Results 

[
18

F]THK5317 perfusion parameters and [
18

F]FDG uptake showed strong longitudinal associations, as quantified 
by linear mixed models. Both perfusion parameters and [

18
F]FDG uptake showed similar and significant 

longitudinal rates of decline, most pronounced in temporo-parietal regions. Baseline medial temporal 
[
18

F]THK5317 retention correlated negatively with declines in perfusion parameters and [
18

F]FDG uptake across 
parietal and global ROIs. Longitudinal declines in perfusion parameters and [

18
F]FDG uptake in multiple regions, 

most prominently in the parietal lobe, were significantly and positively associated with cognitive performance 
(global, verbal, visuospatial, and executive). 

Conclusion 

Our longitudinal findings suggest [
18

F]THK5317-derived perfusion parameters, [
18

F]FDG uptake, and cognitive 
performance, are closely related over time, with high baseline tau levels predicting declines in perfusion and 
[
18

F]FDG uptake at 17-months. These findings support the usefulness of [
18

F]THK5317 PET as a dual biomarker, 
capable of tracking both AD pathology and disease progression.   
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NETWORK TRANSMISSION MODEL RECAPITULATES AMYLOID AND TAU SPREAD AND PREDICTS 
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Aims 

Objectives: Alzheimer disease (AD) pathology progresses stereotypically: tau spreads from entorhinal to basal 

temporal and frontal areas
1
; amyloid beta from frontal to allocortical to brainstem nuclei

2
. Given that progression 

follows fiber pathways rather than spatial proximity
3,4

, here we present a network transmission model to 
understand why progression is so stereotyped. 

Method 

Methods: Using healthy anatomic connectomes
5
 we apply the Network Diffusion equations

4
, for both amyloid and 

tau progression. In addition, amyloid production is driven by regional brain metabolism, whereas tau production is 
uniform without any specific driver. An interaction term that models amyloid facilitation of tau

6
 is imposed. No 

specific sites of pathology inception are imposed. We numerically integrate resulting coupled differential 
equations to obtain spatiotemporal evolution.   

Results 

Results: The model was evaluated on MR and AV45-PET data from 21 AD, 84 MCI and 36 healthy subjects from 

ADNI, and 29 T807-PET tau scans of early patients. Starting from non-localized seeding, the model correctly 
accumulates in exactly the sites observed: entorhinal and temporal cortices for tau (R=0.63) and frontal and 
precuneus for Abeta (R=0.65). Further, the model correctly predicted the characteristic spatiotemporal evolution 
of tau and amyloid: empirical T807-PET uptake (R=0.64), MRI atrophy (R=0.53) and AV45-PET data (R=0.65). 

Conclusion 

Conclusions: Presented theoretical network model successfully recapitulated the early sites of tau and amyloid 

pathology, and subsequent wider spread, having made no assumptions about selective regional vulnerability. It 
helps explain why amyloid and tau appear to accumulate in certain sites, and why they spread in such 
stereotyped but spatially distinct fashion. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1239 

 

  

  

B04.c. Imaging, Biomarkers, Diagnostics: PET - tau 

 
ADPD7-1225 
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Aims 

PET imaging of Tau pathology promises to be a biomarker for early diagnosis, staging and monitoring disease 
progression in AD as well as monitoring target engagement in Tau directed therapies. 

Method 

We have developed JNJ-067, a potent and selective tau PET ligand with an excellent PK profile and no obvious 
off-target binding. 

Results 

In a competitive binding assay JNJ-067 bound to neurofibrillary tangles (NFTs) from AD brain samples with a 
pIC50 of 8.24 with high selectivity versus aggregated β-amyloid (pIC50 of 5.18). High selectivity and very low non-
specific binding was also confirmed by autoradiography combined with immunohistochemistry on human AD 
sections. In vitro profiling (CEREP, DiscoverX, monoamine oxidases A and B) showed no significant off-target 
activity, which was confirmed by µPET studies in rat and rhesus monkey, where no retention was observed in any 
brain region. µPET studies in rat and rhesus monkey revealed desirable properties for a PET ligand, such as 
rapid and strong uptake of JNJ-067 in the brain, combined with fast clearance, in accordance with its high 
turnover in microsomes and hepatocytes. While some bone uptake was observed in the rat µPET study, 
indicative of some defluorination, no bone uptake was observed in the rhesus monkey µPET study. The high 
clearance in human microsomes and hepatocytes suggests fast clearance in man. 

Conclusion 

JNJ-067 is a promising candidate tau PET tracer for diagnosis and monitoring disease progression and target 
engagement in AD. 
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NO CORRELATION OF CORTICAL 18F-AV-1451 RETENTION AND TAU PATHOLOGY IN AN AUTOPSY 
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Aims 

Positron Emission Tomography (PET) radiotracers have recently become available for studying tau pathology in 
neurodegenerative disorders. We have previously shown that patients with Progressive Supranuclear Palsy 
(PSP) exhibit increased retention of the tau PET ligand 

18
F-AV-1451 PET in the basal ganglia, but not in the 

cortex. 

Method 

The brain of one subject with PSP, who had undergone in vivo 
18

F-AV-1451 PET, was analysed 

neuropathologically. Immunohistochemistry for tau and alpha-synuclein as well as amyloid stains were performed. 
The correlations between regional number of tau positive neurites and cell bodies quantified using stereology was 
correlated to 

18
F-AV-1451 retention in the same regions. 

Results 

In the cerebral cortex and subcortical white matter we found a widespread tau pathology using AT8-
immunohistochemistry in the frontal, temporal and parietal lobes. The 

18
F-AV-1451 standardized uptake value 

ratios (SUVRs) were low and no correlations were seen between 
18

F-AV-1451 retention and the number of tau-
positive neurites or the density of tau-positive cells. In the subcortical grey matter and brainstem (globus pallidus, 
putamen, substantia nigra and dorsal midbrain) where the 

18
F-AV-1451 retention was higher there was a weak 

positive correlation. 

Conclusion 

The 
18

F-AV-1451 retention in the cerebral cortex and white matter does not reflect the tau pathology in PSP. Due 
to the off-target binding of AV-1451 in some subcortical grey matter structures it is unclear whether the increased 
uptake in these regions reflects true tau pathology. 
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Aims 

Whilst various clinical studies report successfully on the Tau-radioligand 
18

F-AV1451 (formerly referred to as 
18

F-
T807), few data exist on the use of this tracer in preclinical models. 

Method 

We created a rat model of tauopathy by unilateral, intra-hippocampal injection of AAV vectors that over-express 
either the human mutant h1N4R-P301L-Tau, or the WT h1N4R together with a pro-aggregating peptide. We 
performed an imaging study on both Tau-models and on a group of Sham-animals. Each animal underwent two 
PET and two MRI scans before and one month after vector expression. We acquired metabolite-corrected input 
functions on a separate group of healthy animals in order to quantify the tracer uptake. Finally, we performed 
blocking studies of the MAO-A and -B binding sites to evaluate specific binding in the rat brain. 

Results 

In the healthy brain, a homogeneous brain distribution of the ligand was observed without any retention in myelin-
rich regions. One month post-expression a globally increased brain SUV and SUVR was measured in all groups. 
The increased SUV and SUVR appeared to be positively correlated to bodyweight of the animals. 
Histological analysis on the Tau models nevertheless  revealed an important AT8 immunoreactivity restricted to 
only the ipsilateral hippocampus. In addition, pathological Tau-aggregation was observed in the hippocampus 
using AT100 and Gallyas immunoreactivity. 

Conclusion 

Analysis are still ongoing, but we expect that absolute quantification in these models will not be biased by the 
body weight. In addition, we expect that blocking studies will reveal whether the suspected off-target binding 
masks binding to Tau aggregates. 
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Aims 

Intracellular neurofibrillary tangles, composed primarily of aggregated tau protein, are one of the hallmarks of 
Alzheimer’s disease (AD).  The burden of tau pathology correlates with disease severity and cognitive decline in 
AD patients.  [

18
F]GTP1 is a tau PET tracer recently developed to detect and measure tau pathology.  Combined 

with reduction of cerebrospinal fluid (CSF) Ab42, elevated levels of CSF tau support an AD diagnosis.  It is 
unclear whether intracellular tau PET tracer patterns and extracellular CSF tau reflects similar or different 
pathological phenomena.  The objective of the study was to characterize the relationship between [

18
F]GTP1 and 

CSF measurements of tau.  

Method 

Matched CSF and [
18

F]GTP1 images are being collected from cognitively normal (([
18

F]-fluorbetapir PET positive 
or negative, MMSE 28-30, CDR 0) and [

18
F]-fluorbetapir-PET positive AD subjects (aged 50-80) ) who were sub-

classified as prodromal (MMSE 24-30, CDR = 0.5), mild (MMSE 22-30, CDR 0.5 or 1) or moderate (MMSE 16-21, 
CDR 1 or 2)]. [

18
F]GTP1 images were acquired over a 30-minute window starting 60 minutes post-injection. The 

cerebellar gray is used to calculate SUVR.  CSF samples were collected and analyzed using multiple 
immunoassays. 

Results 

CSF results from immunoassays targeting different species of tau and their relationship with [
18

F]GTP1 will be 
presented.  

Conclusion 

Results from this study will help the field to understand the relationship between tau PET imaging and CSF tau to 
guide usage and interpretation of biomarker data in the clinic. 
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Aims 

Alzheimer’s disease is neuropathologically defined by abnormal tau aggregation and beta-amyloid plaque 
deposition. It has been shown that tauopathy correlates more closely with neuronal dysfunction and cell death, 
unlike beta-amyloid. Development of PET radioligands binding selectively to aggregated tau will not only help in 
the diagnosis, but also in prevention and treatment of dementia. The present study was initiated to investigate tau 
selectivity and affinity of THK5351 in AD brain tissue.  

Method 

Autoradiography experiments were performed on adjacent human AD and control brain sections using [3H]T808, 
[3H]AV-45 and [3H]THK5351. A concentration series of cold THK-5351, T808 and AV45 has been tested on 
ePHF Tau preps in competition with [3H]T808. The same was done on beta-amyloid preps, hereby using 
[3H]AV45 as radioligand.  

Results 

In competition binding experiments using tau radioligand [3H]T808 in paired helical filament (PHF) extracts from 
AD brain and beta-amyloid radioligand [3H]AV-45 in human beta-amyloid extracts, THK5351 was showing a 
moderate predicted affinity for PHF tau and a poor selectivity versus beta-amyloid. Tested in parallel, T807 
displayed a much higher affinity for PHF tau and selectivity versus amyloid. [3H]THK5351 bound to a similar site 
as [3H]T808 but with a lower affinity and also to another site. In autoradiography experiments on AD brain 
sections, [3H]T808 showed a typical tau laminar pattern and [3H]AV-45 a typical amyloid granular pattern, 
whereas [3H]THK5351 displayed a combination of both. 
 
 

Conclusion 

Our data indicate that THK5351 binds to both tau and beta-amyloid. These results should be taken in 
consideration when interpreting recently available human PET data with [18F]THK5351. 
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Aims 

A clinical subtype of progressive nuclear palsy (PSP) includes pure akinesia with gait freezing (PAGF), which is 
characterized by marked freezing of gait in the absence of vertical gaze palsy, limb rigidity or tremor during the 
early stage. In several studies, patients with PAGF subtype have been shown to have slower clinical progression 
compared with Richardson’s syndrome; however, dopamine transporter (DAT) scan findings of PAGF have not 
been well studied. 

Method 

We here report 2 patients with PAGF who underwent DAT scan (123I-Ioflupane) SPECT. 

Results 

 Case 1: a 66-year-old woman presented with difficulty in initiating walking over 3 years. Neurological 

examinations showed normal eye movement and mild axial rigidity. There was no rest tremor or limb rigidity. The 
patient showed freezing of gait (FOG), while turning. DAT scan SPECT showed decreased striatal specific 
binding ratio (SBR) (right, 3.55; left, 2.78). There was no effect of levodopa on FOG. Two years later, the patient 
remained to have normal eye movement, cognitive function and postural reflex. Case 2: A 71-year-old woman 
presented with a 4-year history of FOG. The patient showed turning and start hesitation with kinesie paradoxale. 
Cognitive function was intact. There was no rigidity or rest tremor, but postural instability was evident. DAT scan 
SPECT showed reduced striatal specific binding ratio (SBR) (right, 2.70; left, 2.18). There was no response to 
dopaminergic drugs. 

Conclusion 

Abnormal SBRs on DAT scan SPECT could be observed in the early stage of patients with PAGF.  
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Aims 

Cognitive dysfunction and development of Alzheimer’s disease (AD) following surgery is an underestimated 
clinical problem. Yet, obtaining CSF during spinal anesthesia of elderly patients with e.g. acute hip fracture (AHF) 
is feasible and adaptable to pre-analytical guidelines. AD CSF biomarkers, analyzed at time of surgery, might 
help establish the prognostic value of such biomarkers. Neurogranin, or the neurogranin/BACE1 ratio, is 
considered as potential prognostic biomarker. 

Method 

We present an intermediate analysis of AD biomarkers in longitudinally collected CSF of elderly AHF patients 
(n=312), i.e. neurogranin, BACE1, Abeta(1-42), Abeta(1-40), tau and P-tau. As reports on CSF BACE1 have not 
been consistent so far, possibly pre-analytical confounders affect BACE1 enzymatic assays. Therefore, we 
determined BACE1 protein levels using a monoclonal antibodies based ELISA and analyzed its reproducibility. 

Results 

We used the Abeta(1-42)/Abeta(1-40) ratio, determined by both ELISA and Meso Scale Discovery, as surrogate 
marker for amyloid brain load. When considering tertiles of Abeta(1-42)/Abeta(1-40), elevated CSF tau and P-tau 
were found in the lowest tertile, as well as elevated levels of neurogranin/BACE1 ratio. Finally, BACE1 
quantification in different runs, manual as well as automated, demonstrated high precision over different lots. 

Conclusion 

Different biomarker profiles can be distinguished in AHF patients at time of surgery. Assessing the relationship 
with cognitive decline, at different time points post-surgery, delirium and mortality, is ongoing. These results will 
enhance our understanding of the prognostic value of CSF biomarkers in AD but may also change clinical 
practice regarding the prevention of cognitive dysfunction post-surgery in the elderly. 
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Aims 

The current diagnostic criteria that are used to identify patients with Alzheimer's disease (AD) who have overt 
dementia correspond to neuropathologically advanced disease. Delaying the onset of dementia requires to 
identify risk factors or early modified markers. CSF and brain imaging biomarkers are either invasive or costly. 
Plasma biomarkers if validated would allow circumventing these problems. We have previously shown that it is 
possible to identify and quantify the serine threonine kinase DYRK1A in plasma. 

 

Method 

To expand our previous results on the validity of DYRK1A as risk factor for AD we have assessed DYRK1A levels 
and markers from related pathways in two different cohorts, 25 CTRL/26AD and 20CTRL/69AD, by the use of 
ELISA with two different antibodies.  

Results 

We  have observed a significant decrease of DYRK1A, BDNF, sAPPbeta, APOD and an increase of 
homocysteine. ROC curves and logistic regression analyses showed that combined asssessment of plasma 
DYRK1A, BDNF and homocysteine levels allow to reach a senstivity of 0.98,  a specificity of 0.92 and an 
accuracy of 0.95. 

Conclusion 

The blood level of these markers offer risk assessment utility and will be a useful addition to the current panel of 
AD biomarkers. It might allow to predict future cognitive decline in cognitively normal individuals. 
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Aims 

The elevated level of cerebrospinal fluid (CFS) total Tau (t-Tau) and phosphorylated Tau (p-Tau) proteins are well 
established hallmarks of Alzheimer’s disease (AD). However, the expression level of these proteins in serum of 
AD patient is not well set up. In this study, we evaluated the level of t-Tau and p-Tau in serum of AD patients for 
an alternative approach to establish protein-based markers by convenient way.   

Method 

A total of 95 subjects were enrolled, 50 individuals with AD and 45 healthy controls. The AD patients were divided 
into mild (30) and moderate (20) groups according to their mini-mental status exam (MMSE), clinical dementia 
rating (CDR) and Global Deterioration Scale (GDS) scores. There was a statistical difference in the MMSE, CDR 
and GDS scores between the groups. We used the Enzyme-Linked Immunosorbent Assay (ELISA) to analyze 
serum t-Tau and p-Tau proteins in the subjects. 

Results 

Unlike p-Tau, t-Tau protein of the moderate-AD group was significantly higher than that of the healthy control 
subjects (p<0.05). Significant correlations were found between t-Tau levels with MMSE (p<0.01) and GDS scores 
(P<0.05). The ROC analysis result of t-Tau with sensitivity and specificity showed moderate accuracy 
(AUC=0.7638). 

Conclusion 

Our results suggest that serum level of t-Tau protein can be used as a predictive marker for mild-AD and 
moderate-AD. 
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Aims 

Amyloid Beta peptide and Tau are two hallmark proteins of Alzheimer’s Disease. Despite their central role, it 
remains largely unknown which are the molecular changes that lead to toxic species, and at what time point in the 
disease they occur. Better knowledge of the molecular identity of these toxic protein forms would allow to develop 
novel therapeutics targeting these species, or using them for diagnostic purposes. Our objective was to develop a 
new tool for the profiling and ultra-sensitive detection of Tau and Abeta, to identify disease stage-specific forms of 
these proteins, and to use this tool for the detection of Tau and Abeta in plasma samples. 

Method 

We used CASI, a proprietary technology for the ultra-sensitive detection of proteins in blood, fluids, and biopsies.
 
 

Results 

We have developed an assay that can simultaneously detect fragments, oligomers, as well as different 
phosphorylated forms of Tau. Using this new tool, we show a clear distinction of different Tau species between 
AD and control brain, thus determining disease-specific patterns of Tau. With the same technology, we developed 
an assay for Abeta42 in plasma samples that is being evaluated for its potential as a diagnostic tool. 

Conclusion 

We developed assays that can be used as new powerful tools for the molecular profiling of Tau and ABeta. Using 
these assays in AD samples, we identified Tau species that distinguish between AD and control brain. We thus 
show that the CASI technology is a useful tool for the sensitive detection and profiling of disease-related proteins. 
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Aims 

Phosphorylated tau (pT181) is known as a CSF biomarker with proven utility for differential diagnosis of 
neurodegenerative disorders. A new absorbance based ELISA kit for measurement of phospho-tau (pT181) is 
described. Analytical performance data, as well as a method comparison with the Fujirebio® phospho-tau (181P) 
ELISA is shown. 

Method 

A peptide comprising 15 amino acids containing threonine, phosphorylated at position 181, was used for 
immunization, screening, and selection of the phospho-specific monoclonal antibody. Non-phosphorylated 
peptides were used to determine its specificity. The detector antibody was selected for optimal reactivity when 
paired with the phospho-specific mAb. The calibrator is a synthetic peptide designed to obtain acceptable 
parallelism and stability. CSF from healthy control and AD patients were used to determine the working range of 
the assay and for method comparison. 

Results 

After evaluation, the best performing phospho-specific mAb was used as capture antibody. The biotinylated 
detector antibody reacts with amino acids 185-200 of the tau protein. Validation results demonstrated good 
precision, parallelism and clinical samples in the measuring range.  The method comparison experiments showed 
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good correlation with the bench-mark test. 

 

Conclusion 

Phospho-tau (pT181) concentrations are comparable between the reference test and the new ELISA, with a 
shorter (3 hour) sample incubation procedure for the new assay. A subsequent full validation allows its integration 
into clinical routine. 
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Aims 

Objectives: The accumulation of Tau protein in the cerebrospinal fluid (CSF) of Alzheimer’s disease (AD) patients 
correlates with neurodegeneration. Tau phosphorylation is connected to Tau aggregation, a pathological hallmark 
of multiple neurodegenerative disorders including AD. It would be advantageous to measure total and 
phosphorylated Tau in serum and plasma as an alternative to CSF; however, this requires assays with higher 
sensitivity than those currently available. Previously, we reported an ultrasensitive S-PLEX™ assay detecting 
total Tau (Nikolenko et al., 2015). In this study, we developed an ultrasensitive assay that specifically measures 
Tau phosphorylated at threonine 181 (T181). 

Method 

Methods: An S-PLEX immunoassay was developed using antibodies that detect Tau phosphorylated at T181. 
This assay was used to measure phosphorylated Tau in 200 biological samples including human serum and 
plasma. 

Results 

Results: The S-PLEX phospho-Tau T181 assay has a dynamic range of 4 logs and a lower limit of detection of 40 
fg/mL. The assay specifically measures Tau phosphorylated at T181, with less than 0.01% cross-reactivity with 
un-phosphorylated Tau. Phosphorylated Tau was detectable in 95% of human samples tested (CSF, plasma, 
serum, and urine) and in cell lysates from lung, kidney, breast, and bone marrow cell lines, with concentrations 
ranging from 40 to 100,000 fg/mL. 

Conclusion 

Conclusions: The MSD® S-PLEX phospho-Tau T181 assay enables accurate measurement of phosphorylated 
Tau at low concentrations in serum and plasma and may be used to detect phosphorylated Tau in biological 
samples. 
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Aims 

Alzheimer’s disease (AD) is characterized by a progressive accumulation and spreading of soluble amyloid beta 
peptides and intracellular neurofibrillary tangles in the brain. Both pathological aggregates spread through 
interconnected networks and demonstrate features of intermolecular infectivity. Precise monitoring of the 
spatiotemporal evolution of these proteins requires a method that can visualize aberrant protein deposits at high 
resolution within their native context, i.e. the intact brain. 

Method 

To achieve this form of in toto imaging, we are developing a whole-brain microscopic imaging approach with the 
purpose of creating accurate reference maps of AD disease progression in mouse models.  

Results 

We have optimised a brain-clearing technique that is compatible with phosphorylation-dependent antibodies, such 
as AT8, that can be used in parallel with conformation-specific fluorescent molecules. To enable high-speed 
volumetric imaging of the intact brain, we make use of light-sheet microscopy, coupled with 3D image 
reconstruction and analysis methods (Detrez et al. (2016), Adv Anat Embryol Cell; Detrez et al. (btw515), 
Bioinformatics). 
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(A) An overview image shows a high load of NFTs in the brainstem, a medium load in the cerebrum, while little 
signal is observed in the cerebellum of P301S mice. (B) A high magnification recording of the cortex shows that a 
cellular resolution can be achieved, demonstrating the spatial scalability of combining tissue clearing and light-
sheet microscopy. 

Conclusion 

The finality of our efforts is to map the progression of neurodegenerative features at different disease stages 
within the intact mouse brain. 
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Aims 

The aim of study was to compare subjective visual assessment and linear measurement results of MTA found by 
radiologist and neurologist separately using MRI modality in Alzheimer (AD) and other dementia patients, to 
compare results of different specialists and evaluate the relation between MTA score and biomarkers levels in AD 
patients. 

Method 

Subjective and linear MTA assessment on brain MRI images of 43 patients were performed separately by 
radiologist and neurologist. Cognitive decline was assessed by MMSE. Aβ42, t-tau, p-tau CSF concentrations 
were measured in AD patients. 

Results 

There were 23 AD patients (mean age 69,13±7,8 yrs, mean MMSE 20,87±2,54 pts) and 20 other dementia 
patients (mean age 58,15±6,88 yrs, mean MMSE 20,3± 4,6pts). The most common subjective MTA score 
according to neurologist and radiologist was 2 in both groups. Though results differed significantly between 
assessment made by radiologist and neurologist using both types of measurements, most of the linear 
measurement values correlated strongly between both specialists. There was no difference comparing linear 
measurements between dementia groups. Subjective MTA score was lower in other dementia group vs AD 
patients according to both specialists. Most of linear measurements done by neurologist correlated with p-tau 
while radiologist’s measurements correlated with t–tau in CSF moderately. 

Conclusion 

Subjective evaluation was similar in both specialists and it may be considered that neurologist could use MTA 
system in daily practice. Other dementia patients had lower MTA scores but still MTA scale could not be used as 
differential diagnostic tool alone according to results. 
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Aims 

Imaging Tau tangles and amyloid beta via retinal examination is a breakthrough method since it is non-invasive, 
quick , easy and cheap.  Spectral domain optical coherence tomography ( SD- OCT ) is extremely useful for this 
purpose with the addition of fundus autofluorescence ( FAF ) technology. 

Method 

30 patients with early or advanced Alzheimer’s Disease ( AD ) diagnosed by mental tests and brain PET scans 
were referred for retinal examination.  Mean age was  70.  All patients had FAF and OCT examinations.  Retinal 
regions with hyper or hypofluorescence were inspected by OCT and neurofibrillary filaments or advanced Tau 
tangles were detected in a masked fashion. 

Results 

Thin neurofibrillary filaments were detected in early AD cases while advanced Tau tangles seen in severe 
AD.  The researchers agreed on the shapes of the lesions.  The lesions occupied many layers of the retina, 
extending from the outer plexiform layer to the ganglion layer. 

Conclusion 

Staging of AD may be possible by retinal examination and detecting Tau in different development stages. 
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Aims 

To advance understanding of neurodegenerative disease, we endeavored to develop a fully automated ultra-
sensitive immunoassay for measurement of tau in mouse serum, plasma, and CSF. 

Method 

Reagents were developed for use on the Simoa HD-1 Analyzer. The HD-1 Analyzer performs a 2-step sandwich 
immunoassay, transfers labeled capture beads to a Simoa disc, isolates beads in 50 femto-liter microwells, seals 
in the presence of substrate, and interrogates for presence of enzyme label.  A single labeled tau molecule 
provides sufficient fluorescence in 30 seconds to be counted by the HD-1 optical system. The concentration of tau 
is then interpolated from a calibration curve. We evaluated the assay for sensitivity, recovery, linearity, precision, 
and normal range.   

Results 

Limit of detection (2.5 SD) was 0.615pg/mL. Limit of quantification (20% CV, 20% bias from expected) was 
0.823pg/mL. Recovery of tau spiked into mouse serum averaged 113.8% and mean dilution linearity was 110.7%. 
Precision included four normal mouse pooled serum or plasma samples assayed in triplicates for five runs across 
2 instruments. Mean inter-assay CVs were 11.7% and mean intra-assay CVs were 7.1%. Ten normal mouse 
samples had serum tau values of 11.3-28.6 pg/mL and plasma tau values of 19.6-30.2 pg/mL. Pooled mouse 
CSF samples had tau values >3,300 pg/mL. 

Conclusion 

The digital Simoa mouse Tau assay exhibited good analytical properties and tau levels from normal mice were 
above the sensitivity limits.  The assay represents a new enabling tool for ultra-sensitive tau measurement. 
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B05.c. Genetics, Epidemiology: GWAS, genetic associations, susceptibility & protective genes 

 
ADPD7-0387 
HUMAN AND FLY GENETICS IMPLICATE A CD2AP SUSCEPTIBILITY NETWORK AT SYNAPSES IN 
ALZHEIMER’S DISEASE 
J. Shulman
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Aims 

Genome-wide association studies have identified numerous genomic loci associated with Alzheimer’s disease 
(AD) risk, but the mechanisms remain largely unknown. Using a cross-species strategy, we are investigating a 
putative AD susceptibility network comprised of CD2AP and related mediators of adhesion and endocytosis. 

Method 

Homologs of AD susceptibility gene candidates were targeted for knockdown in a Drosophila Tauopathy model. 

To better define the function of the implicated regulatory pathway, we have characterized the nervous system 
expression, biochemical interactions, and loss-of-function phenotypes for the Drosophila CD2AP homolog. 

Results 

Knockdown of CD2AP, along with fly homologs for other implicated AD susceptibility genes, enhances the 
neurotoxicity of Tau in vivo. CD2AP is highly expressed in neurons, showing enrichment at both Drosophila 
peripheral and central synapses. Immunoprecipitation of CD2AP from brains confirms an interaction with Actin 
and identifies novel associations with synaptic proteins, including the vesicle reserve pool marker, Synapsin, and 
multiple mediators of clathrin-dependent endocytosis. Since development and maintenance of the brain appeared 
normal, we explored a synaptic regulatory role. Neuromuscular junction studies reveal evidence of pre- and post-
synaptic membrane uncoupling, and suggest potential antagonistic interactions between CD2AP and Synapsin. 
Electrophysiologic studies show preserved basal neurotransmission but increased facilitation following high-
frequency stimulation, consistent with altered synaptic vesicle release probability and impaired plasticity. 

Conclusion 

We postulate that dysfunction within the CD2AP susceptibility network attenuates synaptic efficacy, leading to 
enhanced vulnerability for Tau-induced neuronal injury in AD. We are currently characterizing other implicated 
network members, including CASS4 and PTK2B, and beginning to confirm our findings in mammalian models. 
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B05.g. Genetics, Epidemiology: Other 

 
ADPD7-0517 
MANUSCRIPT TITLE: CLINICAL CHARACTERISTICS IN FRONTOTEMPORAL DEMENTIA WITH 
PARKINSONISM 
K.H. Park
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Aims 

The clinical characteristics of parkinsonism in frontotemporal dementia (FTD) subtypes have not been previously 
described. We investigated the prevalence of parkinsonism in FTD subtypes and the cognitive and behavioral 
differences between FTD with parkinsonism and without parkinsonism in a well-structured, prospective Korean 
cohort.  

Method 

One hundred and ninety-one FTD patients that fulfilled the research criteria for FTD were enrolled. All patients 
underwent comprehensive medical and neurological evaluations, neuroimaging studies, and neuropsychological 
tests, and the Unified Parkinson’s Disease Rating Scale III score.and the motor score of the Unified Parkinson’s 
Disease Rating Scale. 

Results 

The prevalence of parkinsonism in the cohort was 38.7% (74 patients), and included 33 patients with behavioral 
variant FTD (bvFTD), 16 patients with semantic dementia (SD), 19 patients with progressive nonfluent aphasia 
(PNFA), and 6 patients with FTD associated with motor neuron disease (FTD-MND). Regarding cognitive and 
neuropsychiatric features, the Apathy score for Frontal Executive Dysfunction, Disinhibition, and Apathy (FEDAS) 
was higher for bvFTD patients with parkinsonism than for those without parkinsonism. SD patients with 
parkinsonism had higher CDR sum of boxes scores, frontal behavioral inventory (FBI) total score, and FEDAS 
executive function score than SD patients without parkinsonism.  

Conclusion 

Parkinsonism is found to be more common in patients with bvFTD, PNFA, and FTD-MND patients than those with 
SD. Behavioral disturbances were more prominent in patients with bvFTD and SD with parkinsonism than in 
those without. Additional studies are needed to determine the pathomechanism and optimal treatment of 
parkinsonism in different FTD subtypes. 
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B06.a. Cell, Molecular and Systems Biology: Tau, tau isoforms 

 
ADPD7-1572 
THE PATHOLOGICAL EFFECTS OF TAU MUTATIONS IN IPSC-DERIVED NEURONS 
J. Ostick
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1
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Aims 

Introduction 

Tau is a neuronal microtubule-associated protein that becomes hyperphosphorylated and aggregates in several 
neurodegenerative diseases.  Mutations in tau cause FTDP-17T: fronto-temporal dementia with Parkinsonism 
linked to chromosome 17. 

  

Objectives: 

-          Identify mechanisms of tau dysfunction and toxicity using induced pluripotent stem cell (iPSC)-derived 
neurons from FTDP-17T patients (with either the N279K or V337M tau mutation) and from control 
subjects.  Specifically: 

-          Determine the degree of tau hyperphosphorylation. 

-          Examine the distribution of synaptic proteins. 

-          Produce iPSC-derived cerebral organoids. 

Method 

iPSCs were differentiated to neurons following an embryoid body-based protocol and  maintained until day 
50.  iPSCs were grown as cerebral organoids

(1)
.  Neurons were fixed and immunostained for synaptophysin and 

AT8.  Images were analysed with Fiji software.  Cerebral organoids were fixed and cryosectioned for 
immunostaining. 

(1)Lancaster and Knoblich, 2014, Nat.Protoc. 9:2329–2340, 2014 

Results 

An average of 23% of control, 28% of V337M and 60% of N279K neurons were AT8-positive.  The number of 
puncta corresponding to synaptophysin staining was similar between control, V337M and N279K neurons.  iPSC-
derived cerebral organoids were produced, with neural precursors positive for forebrain markers and a thick layer 
of post-mitotic neurons. 

Conclusion 

More N279K neurons show hyperphosphorylated, AT8-positive tau than control or V337M neurons at day 
50.  V337M neurons show AT8-positive tau similar to control neurons.  Control, V337M and N279K neurons have 
similar synaptophysin levels, suggesting that they make synaptic contacts at similar densities.  We have 
established iPSC-derived cerebral organoids, in which we are investigating whether the extent of tau 
phosphorylation is similar to that observed in monolayer neuronal cultures. 
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B06.a. Cell, Molecular and Systems Biology: Tau, tau isoforms 

 
ADPD7-1367 
NEW MECHANISM REGULATING TAU SPLICING IN VITRO AND IN VIVO 
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Aims 

In mouse brain development, 3R-tau are expressed from the embryonic while 4R-tau expression begins after 
birth, and adult mice only express 4R-tau. Preliminary data on pups temperature show that pups are hypothermic 
during the first post-embryonic stages, which correspond to the period of 3R-tau expression. We thus 
hypothesized that temperature might be able to regulate tau splicing with hypothermia promoting 3R-tau and 
normothermia or hyperthermia promoting 4R-tau. 

Method 

To test this hypothesis, we studied a complete range of development points in mice from embryonic to adult. We 
also used N2a cells, a mouse cell line expressing both isoforms, and mouse primary neuronal cell culture that we 
directly exposed to different temperatures from hypothermia to hyperthermia. 

Results 

During mouse brain development, we confirmed a specific pattern of expression of tau isoforms with a shift from 
3R-tau to 4R-tau between P9/P14 and hypothermia from birth until P9/P14, significantly correlating with 3R-tau. 
Our results on N2a cells indicate that hypothermia increases the exclusion of tau exon 10, whereas hyperthermia 
increases its inclusion. Our results on primary cell culture show that both hypothermia and hyperthermia are able 
to modify the specific pattern of tau exon 10 isoforms compared to 37°C. 

Conclusion 

Our results demonstrate for the first time that temperature is a powerful regulator of exon 10 alternative splicing, 
with hypothermia leads to exon 10 exclusion whereas hyperthermia to exon 10 inclusion, which is reversible in 
N2a cells. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1262 

 

  

  

B06.a. Cell, Molecular and Systems Biology: Tau, tau isoforms 

 
ADPD7-0525 
ENHANCED TAU PATHOLOGY VIA RANBP9 AND HSP90/HSC70 COMPLEXES (AMELIORATING 
TAUOPATHIES BY RANBP9 REDUCTION) 
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Aims 

Aβ-induced neurotoxic signals are transmitted via tau since the loss of tau abrogates many deleterious effects of 
Aβ-induced mitochondrial/synaptic dysfunction and cognitive impairments.We have shown that the scaffolding 
protein, RanBP9, is significantly increased in AD brains and the APP transgenic mice. we also found RanBP9 
promotes Aβ generation.Given that tau is ultimately required to transmit Aβ-induced neurotoxic signals to induce 
synaptic/mitochondrial dysfunction, neuroinflammation, and cognitive impairment, we hypothesized that RanBP9 
functions as an integral intermediate that also promotes tauopathy. 

Method 

Cells, Constructs, siRNA, and transfections 
HeLa cells overexpressing 4R0N human tau, mouse primary neurons 
Immunoblotting and stainingqRT–PCR 
ATPase activity assay  
Tau-P301S,WT,RanBP9+/- mice  
Electrophysiology 

Results 

1. RanBP9 increases tau protein levels without altering tau mRNA.  
2. RanBP9 enhances the association of tau with Hsp90 and Hsc70 complexes. 
3. Hsp90/Hsc70 inhibitors reduce tau and RanBP9 
4. RanBP9 regulates anti-tau dominant-negative activity of Hsc70-E175S  
5. RanBP9 promotes Hsp90/Hsc70 ATP binding and directly enhances Hsc70 ATPase activity. 
6. Genetic reduction of RanBP9 rescues tauopathy, gliosis, and synaptic dysfunction in Tau-P301S transgenic 
mice. 

Conclusion 

Here, we made multiple novel observations demonstrating that RanBP9 which promotes Aβ generation and Aβ-
induced neurotoxicity also enhances tau in vitro and in vivo. Furthermore, We found that RanBP9 interacts with 
Hsp90 and Hsc70 to enhance tau stability. We also proved that genetic reduction and siRNA knockdown of 
RanBP9 significantly mitigate tauopathies. We showed for the first time that RanBP9, the scaffolding protein 
exacerbates Aβ pathology also has a crucial involvement in tauopathies by regulating Hsp90/Hsc70/tau 
complexes. These findings suggest that inhibition of RanBP9 can be novel AD therapeutic target. 
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B06.d. Cell, Molecular and Systems Biology: Growth factors, synaptic plasticity 

 
ADPD7-0504 
SMALL PEPTIDE DERIVED FROM THE KNUCKLE EPITOPE OF BONE MORPHOGENETIC PROTEIN 9 AS A 
NEW THERAPEUTIC AGENT AGAINST ALZHEIMER’S DISEASE 
M.A. Lauzon
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Aims 

Bone morphogenetic protein 9 (BMP-9) was shown to be a potential therapeutic agent against Alzheimer’s 
disease (AD) [1,2]. However, its size limits its addressing to the brain. We therefore developed a small peptide 
derived from BMP-9, SpBMP-9. First, we studied the ability of SpBMP-9 to mimic BMP-9 in the context of AD 
using SH-SY5Y cells. We then determined its effect when combined with other growth factors.  
 
[1] Burke et al, Proc Natl Acad Sci USA. 2013 Nov 26;110(48):19567-72  
[2] Lopez-Coviella et al, Science. 2000 Jul 14;289(5477):313-6. 

Method 

Cells were stimulated with BMP-9 or SpBMP-9 +/- retinoic acid (RA) or +/- IGF-2, bFGF, EGF or NGF. 
Morphology and neurite length were analyzed from microscope pictures and MatLab image processing toolbox. 
Neuronal marker expression and GSK3beta inactivation were assessed using immunostainings and western 
blots. Intracellular acetylcholine amount was measured using a commercial kit. 

Results 

SpBMP-9 increased the neurite outgrowth and neuronal differentiation compared to BMP-9 and CTL with or 
without RA (Fig.1). 

  
SpBMP-9 also induced a higher level of intracellular acetylcholine and inactivated GSK3beta, a well-known Tau 
kinase, to a greater extent (Fig.2).  

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1266 

 

 

 

 
bFGF increased SpBMP-9 effect in terms of neurite outgrowth and neuronal differentiation. 

Conclusion 

SpBMP-9 can induce cholinergic differentiation of SH-SY5Y cells and inactivating GSK3beta, two AD hallmarks. 
Its size and its low cost make it a promising therapeutic agent to treat AD. 
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B06.f. Cell, Molecular and Systems Biology: Network biology, connectome, protein-protein interations 
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Aims 

Amyloid-β peptide (Aβ) extracellular senile plaques and Tau intracellular neurofibrillary tangles are the two major 
neuropathological hallmarks of Alzheimer’s disease (AD). Bridging integrator 1 (BIN1) gene was reported as AD’s 
second most associated genetic risk factor, it was shown to have a clear link with Tau pathology and potentially to 
neurofibrillary degeneration, and the interaction between BIN1 and Tau has been described in vitro and in vivo. 
Although BIN1 is the first-identified genetic risk factor of AD associated with Tau, it is not known how BIN1-Tau 
interaction is affected in the presence of Aβ, or if this interaction is a potential therapeutic target. Our objective is 
to identify modulators and molecular pathways of BIN1-Tau interaction in the context of AD. 

Method 

We are currently setting up High Content Screening (HCS) using a library of compounds targeting kinases, 
phosphatases and well-characterized signalling pathways; rat post-natal mixed primary neuronal cultures (PNC) 
as cellular model; and Proximity Ligation Assay (PLA) as readout to detect, quantify and assess the modulation of 
BIN1-Tau interaction; in the presence and absence of synthetic oligomeric Aβ1-42. 

Results 

Our preliminary results show that we are able to obtain good quality and density of neuronal cultures in 384 well 
plates, and that BIN1-Tau interaction can be detected and quantified by PLA in this plate format. 

Conclusion 

These results place us closer to the HCS that will identify modulators of and molecular pathways involved in 
BIN1-Tau interaction, helping us to better understand the role of BIN1-Tau interaction in the context of AD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1268 

 

  

  

B06.g. Cell, Molecular and Systems Biology: Metabolomics, transcriptomics, lipidomics, proteomics 

 
ADPD7-0141 
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Aims 

In prior studies, we determined that amyloid deposition disturbs neuronal protein homeostasis (proteostasis), 
causing cytosolic proteins to lose solubility in a phenomenon we termed secondary misfolding. Here we 
investigated whether the pathologic accumulation of misfolded tau similarly imposes a proteostatic burden that 
compromises cellular maintenance and folding of the proteome. 

Method 

rTg4510 mice conditionally expressing mutant P301L tau were treated with doxycycline, inhibiting tau production 
at 4.5 or 5.5 months of age and harvested at 7 or 9 months. These animals were compared to mice that 
continually expressed tau for 7 or 9 months. A bottom-up proteomics approach via liquid chromatography tandem 
mass spectrometry (LC-MS/MS) revealed proteins that lose solubility. 

Results 

We identified 132 proteins that become detergent-insoluble (criterion for misfolded proteins) in continually 
expressing rTg4510 mice relative to nontransgenic controls. When tau expression was halted for 2.5 months prior 
to harvesting at 7 months, insoluble tau persisted but 94% of other insoluble proteins were no longer over-
represented in the detergent-insoluble protein fraction. Halting tau expression at later ages restored proteome 
solubility less effectively. 

Conclusion 

Tau pathology disturbs the CNS proteome, producing widespread secondary misfolding that is largely remediated 
by halting tau expression. The proteome plasticity observed with doxycycline administration is reminiscent of 
cognitive plasticity seen in prior studies of rTg4510 mice. Proteome and cognitive plasticity is greatest at younger 
ages, declining as mice age. Tau pathology and mutant tau overexpression appear to produce changes in 
proteome solubility suggestive of burdened proteostasis. We now associate changes in proteome solubility with 
cognitive impairment. 
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B06.h. Cell, Molecular and Systems Biology: Epigenetics, histone modification, DNA methylation 
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Aims 

Reversible acetylation of histone proteins plays a pivotal role in the normal brain function, including regulation of 
learning and memory. It is dynamically regulated in neurons in response to experience thereby modulating 
plasticity. We have produced the first CBP/p300 HAT activator molecule (CSPTTK21) that once bound to a 
carbon nanosphere, crosses cellular membranes and modifies nuclear chromatin in the brain after intra-peritoneal 
injection. As an alternative to histone deacetylase (HDAC) inhibitors, we have studied the ability of this compound 
to restore proper cognitive functions in a mouse model of tauopathy (THY-Tau22).  

Method 

We have combined behavioral, cellular and molecular approaches with state of the art genome-wide techniques 
(ChIPseq/RNAseq). 

Results 

Our results show that CSPTTK21 treatment restores spatial memory functions, mature dendritic spine formation 
and LTD.  Using chromatin immunoprecipitation coupled to sequencing (ChIPseq), we found that acetylation of 
the N-terminus of the H2B histone (AcH2B) was strongly reduced, particularly at so-called « super-enhancers » in 
THY-Tau22 mice. Further, we demonstrated that CSPTTK21 treatment corrects this defect at the epigenomic 
level, i.e. induces re-acetylation of a significant number of genomic loci. 

Conclusion 

We propose that the presence of the AcH2B mark at super-enhancers is essential to prime the regulation of some 
neuronal identity genes liable for the plasticity abilities of neuronal cells. Such findings bring new tools for the 
fundamental understanding of memory processes and new drug opportunities for memory-related disorders, with 
the use of CBP/P300 HAT activators such as CSPTTK21, that efficiently restored plasticity and memory in the 
pathological brain, when disease is established. 
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B07.3. Animal Models: Other 

 
ADPD7-1118 
A152T-MAPT MUTANT INDUCES SIGNS OF NEURODEGENERATION IN THE ABSENCE OF 
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Aims 

The presence of the A152T-MAPT gene polymorphism in individuals poses a risk to develop Frontotemporal-

Spectrum-Disorders (e.g., PSP, FTD, CBD, AD). Unlike most other tau mutations which lie in or near the repeat 
domain, A152T mutation lies in the N-terminal proline-rich region outside of the repeat domain. We modelled this 
tauopathy in C. elegans neurons in order to gain insights into the pathological consequences of this mutation.      

Method 

We expressed full-length mutant tau (2N4RTau
A152T

) in C. elegans pan-neuronally and analyzed them by genetic, 
biochemical, and microscopic methods. 

Results 

Mutant tau (2N4RTau
A152T

) induces acute neuronal dysfunction resulting in severe paralysis. Neurons in the 
mutant Tau

A152T
 worms display morphological abnormalities akin to a neuronal aging phenotype. This correlates 

well with the reduced life-span of these worms. Mutant A152T worms show perturbed distribution of major 
neuronal organelles e.g., synaptic vesicle proteins and mitochondria indicating a disturbed neuronal physiology. 
This was also confirmed by aldicarb and levamisole behavioural assays.  Importantly, mutant Tau

A152T
 does not 

accumulate as insoluble aggregates, although it remains in pathological conformation and shows a high tendency 
to form soluble high molecular weight species. Further analysis showed that the N-terminal region of tau 
harbouring the A152T mutation is itself not toxic, but requires the repeat domain to induce toxicity. 

Conclusion 

We show that the toxicity in C. elegans manifested as neuronal dysfunction, morphological alterations in neurons 
analogous to an aging phenotype, transport defects and reduced life-span induced by mutant Tau

A152T
 variant 

occurs in the absence of aggregation, in contrast to other pro-aggregant tau mutations investigated earlier. 
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DEFINING THE EFFECT OF TAU PATHOLOGY ON NEURONAL NETWORK ACTIVITY 
P. Valdes

1
, A. Lathuilière

1
, A. Stäuble

2
, S. Papin

3
, S. Nazeeruddin

1
, F. Helmchen

2
, P. Paganetti

3
, P. Aebischer

1
, 

B.L. Schneider
1
 

1
École polytechnique fédérale de Lausanne / Brain mind institute, LEN, Lausanne, Switzerland 

2
Brain Research Institute, University of Zurich, Zurich, Switzerland 

3
Ente Ospedaliero Cantonale EOC, Laboratory for Biomedical Neurosciences, Taverne, Switzerland  

 
Aims 

Although tau pathology is recognized to play an important role in disease, the effects of tau on the activity of 
neuronal networks remain poorly elucidated. We attempt to establish a mouse model of tau pathology to analyze 
the effect of tau pathology in neuronal activity in vivo. 

Method 

We used intracerebroventricular injection of AAV-tau in mouse neonates to induce widespread expression of 
human tau in cortical areas. To assess the effect of tau pathology on neuronal activity in vivo, we injected AAV-
tau in the primary somatosensory (S1) and motor (M1) cortex of adult mice. Changes in neuronal network activity 
were monitored in mice co-injected with AAV-P301S tau and AAV-R-CaMP1.07 using two-photon calcium 
imaging. Neuronal activity was recorded every week over a period of two months in mice performing a 
sensorimotor task. 

Results 

Motor deficits induced by either wild-type or the FTD-linked P301S mutant tau correlated with the accumulation of 
hyperphosphorylated and aggregated tau. When β-sheet breaking proline residues are introduced in the regions 
flanking the second microtubule-binding repeat, tau-induced motor deficits are abolished, consistent with a 
reduced accumulation of hyperphosphorylated tau. 

Motor deficits, characterized by impaired placement of the forepaws in the ladder rung, are observed after vector 
injection in M1 cortex. Hyperphosphorylated and misfolded tau accumulate in the injected region. Preliminary data 
indicate that overexpressing P301S tau perturbs neuronal activity in vivo. 

Conclusion 

Aggregation-prone motifs in the second microtubule-binding repeat domain of tau protein have a critical role in tau 
pathogenicity. Preliminary results indicate an effect of tau overexpression in neuronal activity. 
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Aims 

P301S (B6;C3-Tg(Prnp-MAPT*P301S)PS19Vle/J) mouse is a widely used tauopathy model. Majority of the work 
described for the model focuses on the brain pathology after 6 months of age, when there has been reported 
more prominent tau pathology, neuronal cell loss and atrophy. As the early development of tauopathy, behavioral 
phenotype and both structural and metabolic profile of the brain in P301S (TG) model have not been well 
characterized, we sought to examine longitudinal phenotype of this model with anatomical imaging, 1H-
spectroscopy, metabolic imaging (PET) and behavioral features, and comparing them to aged matched wild type 
(WT) mice.   

Method 

Wild-type (WT) and P301S mice were studied starting at age of 2 months and followed up until age of 8-10 
months. Behavioral battery included motor assays and selected cognitive assays. For the brain structural 
analysis, we applied T2-MRI to evaluate whole brain, cortical, hippocampal, striatal and ventricle volumes over 
time between WT and TG mice. In addition, we performed 1H-MRS to examine metabolic profiles over time on 
corresponding time-points. Furthermore, PET imaging was applied to evaluate metabolic activity as well as in vivo 
inflammation. 

Results 

We report longitudinal characterization of P301S mouse line. Data indicates that P301S model has a small but 
clear brain structural and metabolic phenotype as evidenced by T2-MRI and 1H-MRS when compared to WT 
mice already from two months of age. We will also present other imaging and behavioral findings from this 
longitudinal study between P301S and corresponding wild type mice.  

 
Conclusion 

Phenotyping with translational tools provides compelling readouts for drug development. 
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Aims 

Alzheimer's disease (AD) is the most common form of dementia in the elderly with sleep disturbances being 
common in these patients. In this study we utilised the inducible tau model Tg4510 mouse to study the effects of 
tau pathology on sleep and EEG spectral properties in combination with behavioural physiological measures. 

Method 

At three months of age 100 male mice (25 wild type (WT), 25 tTA, 50 Tg4510) underwent EEG cranial implant 
surgery and 25 Tg4510 animals began doxycycline treatment (DOX). After post-operative recovery animals 
underwent seven four week cycles of tests (two weeks EEG followed by two weeks behavioural testing). 

Results 

Time in NREM was lower for the tTA group compared to WT and DOX groups during the light period however in 
the dark phase NREM was lower in Tg4510 animals than in the other three groups. No changes in the amount of 
REM sleep were observed however REM bout length declined in Tg4510 animals over time. EEG total power and 
delta power was highest in the WT group with tTA and DOX groups overlapping and the Tg4510 group declining 
over time. Tg4510 animals also differed from WT controls in wake bouts, open field locomotor activity and T-maze 
accuracy. 

Conclusion 

Starting treatment with doxycycline at three months of age was able to prevent and/or attenuate many of the 
sleep and EEG changes however the hyperactivity, T-maze accuracy and circadian rhythm could not be reversed 
to the levels found in the tTA animals. 
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Aims 

Tau is a microtubule-associated protein whose role in neurodegenerative diseases has long been established. A 
corpus of data on the effects of disease–mimicking mutated tau on synaptic transmission exists. What is less 
clear, in view of increasing reports of systemic effects of tau, is the effect of knockout of this gene on synaptic 
transmission.The study examines synaptic transmission in hippocampal CA3-CA1 projection of one-year old male 
tau knockout mice and wild-type controls to discern differences in synaptic transmission, and investigates 
underlying differences in spine morphological characteristics. 

Method 

Synaptic transmission is examined in acute hippocampal slices with multielectrode array system, and responses 
in dendritic and cell layers of CA1 subfield are separately analysed. Dendritic spine morphological characteristics 
are studied in hippocampal slices of fixed brains imaged with confocal laser scanning microscopy. Micrographs 
are deconvolved and spine parameters are obtained with semi-autonomous quantitative software. 

Results 

Tau knockout mice show enhanced long-term potentiation in hippocampal CA1 subfield, a difference that reached 
statistical significance in the cell layer. Tau knockout mice have a higher fraction of mushroom spines than wild 
type mice, although the overall spine densities remain unchanged. 

Conclusion 

Enhanced LTP in hippocampal CA1 of tau knockout mice and larger fraction of memory spines in the same area 
confirm systemic effects of tau on synaptic transmission and may explain recent observations that tau knockout 
mice perform better than controls in spatial memory tasks. 
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Aims 

Tau-P301S mice are a commonly used model of Alzheimer’s disease developing hyperphosphorylation of tau and 
conformational changes leading to age-dependent neurofibrillary tangle-like pathology in the cerebral cortex, 
hippocampus, brain stem and spinal cord.  To evaluate functional in vivo efficacy of treatments that attenuate 
tauopathy, we investigated age-dependent motor function in P301S mice using a battery of tests and evaluated 
their tau pathology. 

Method 

One to 6 month old wild type, heterozygous and homozygous, male and female, P301S mice bred on a C57/BL6 
background were evaluated in the test battery. After testing, animals were sacrificed for biochemical quantification 
of tau aggregation in brain and spinal cord using MSD ELISA. 

Results 

The data revealed a gradual age-dependent decrease in all motor- and coordination related tests in P301S 
animals compared to WT. Impairments were seen at 4-5 months in e.g. inverted grid, beam walking, grip strength 
and rotarod. Clasping behaviour was observed in P301S animals at 3-4 months, progressing to paralysis at 5 
months in some of the animals.  Although motor function showed no abnormalities at young age, severe deficits 
in acoustic startle response were already shown from of 10 weeks of age. Interestingly, biochemical analysis 
revealed increased Tau aggregation levels at this timepoint which progressed further over time. 

Conclusion 

Detection of Tau aggregates in P301S mice and general functional impairments were shown with short delay 
suggesting a causative relationship between Tau aggregation and the observed phenotypic changes. More in 
depth biochemical analysis to correlate the deficits to Tau aggregation is ongoing. 
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Aims 

Although the protein alpha-synuclein is known to play a crucial role in the pathogenesis of Parkinson’s disease 
(PD), the exact mechanisms still remain enigmatic. The lysosomal aspartyl protease Cathepsin D (CatD) was 
shown to be involved in degradation of alpha-synuclein oligomers, but its ability to reduce alpha-synuclein 
cytotoxicity is controversially discussed. Therefore, the aim of this work is to gain insights into the role of CatD in 
alpha-synuclein-mediated cellular demise. 

 

Method 

We used a well-established yeast model of PD based on the heterologous expression of human alpha-synuclein 
and co-expressed the yeast Cathepsin D ortholog Pep4. With a combined deployment of flow-cytometry, 
fluorescence microscopy, immunoblots and other biochemical assays, we analysed the impact of alpha-synuclein 
on vacuolar function and morphology, as well as the effects of Pep4-co-expression. 

Results 

We report for the first time that alpha-synuclein causes cytoplasmatic acidification and a change of vacuolar 
morphology. We further observed a reduction of the enzymatic activity of endogenous Pep4. 
Co-expression of Pep4 led to a specific decline of alpha-synuclein oligomers, which was accompanied by a 
decrease of alpha-synuclein-induced oxidative stress and cell death. In addition, Pep4 counteracted alpha-
synuclein-triggered cytoplasmatic acidification. 

Conclusion 

Here, we show a crucial impact of alpha-synuclein on pH-homeostasis, vacuolar function and morphology and 
demonstrate an impairment of Pep4 enzymatic activity as a critical event in PD pathophysiology. Since high levels 
of Pep4 reduced all toxic consequences of alpha-synuclein expression, targeting its enzymatic activity might 
represent an attractive strategy for PD-treatment. 
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Aims 

Parkinson’s Disease (PD) is a complex, irreversible neurodegenerative disorder pathologically characterized by 
aggregation levels of α-synuclein, of different sizes and structures. At present there are neither reliable 
biomarkers to early diagnose of PD or to elucidate early stages of aggregation, nor therapy for modifying the 
course of the disease. The ability to identify the initial stages of α-synuclein aggregation can significantly 
contribute to the understanding of the aggregation process and the development of early diagnosis and therapies. 
The current study presents, for the first time, imaging and detailed characterization of the distribution of α-
synuclein in mouse model of alpha-synuclein aggregation similar to PD. 

Method 

In this study, state-of-the-art super-resolution microscopy (dSTORM), with its 10-fold increase in resolution (10–
20 nm) is used, to track the aggregation of α-synuclein at an early stage and to characterize protein organization 
in the neuron overtime.  

Results 

Using super-resolution imaging and data analysis, we further show the effect of a small-molecule oligomer-
modulator (anle138b) on α-synuclein aggregation in striatum slices of treated and untreated alpha-synuclein 
transgenic mice. The oligomer-modifier, anle138b, substantially increased the % of a low-density α-synuclein 
species' population and significantly decreased the overall density per aggregate. We developed a set of tools for 
big-data super-resolution analysis that can be used as a general platform to map the distribution profile of any 
protein and the level of aggregation of proteins involved in different pathological states 

Conclusion 

Super-resolution imaging and advanced data analysis can be used for characterizing the process of aggregation 
and for understanding the mechanism of aggregates' modifiers.   
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Aims 

To develop a strategy for the creation of stable cell lines which inducibly overexpress variants of alpha-synuclein 
to investigate aggregation, modulation, and toxicity of its oligomerization with regard to different synucleinopathies 
including cell models for dopaminergic neurons (LUHMES) and oligodendrocytes (MO3.13). 

Method 

We created vectors for the inducible overexpression of different alpha-synuclein constructs including a model for 
a bimolecular fluorescence complementation assay (BiFC). Inducibility was achieved by applying a modified 
GAL4-UAS system. Expression constructs were stably integrated into the host genome by lentiviral transduction. 

Results 

We demonstrate the successful application of this strategy in different cell lines. Expression characteristics of 
inducible H4_GE cells were investigated in detail based on both fluorescence intensity and protein amount. All 
cell lines showed low background expression and a maximum increase in transgene expression upon incubation 
with 1 or 10 µM tebufenozide for 4-6 days. Using the H4_GE cells we observed a strong increase in fluorescence 
intensity in the BiFC assay upon incubation with DMSO in combination with FeCl3 compared to other tri-, di-, or 
monovalent ions. Additionally, an increase in alpha-synuclein protein load and higher molecular alpha-synuclein 
species were observed in western blot and sucrose gradient centrifugation analysis. 

Conclusion 

We here present a system for the creation of inducibly alpha-synuclein overexpressing cell lines which hold high 
potential for the characterization of therapeutic compounds and combination therapies. In H4_GE cells, we found 
low background expression and high inducibility. Our data suggest increased aggregation of alpha-synuclein 
upon incubation of inducible H4_GE cells with DMSO and FeCl3.  
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Aims 

Parkinson’s disease (PD) is hall marked by formation of intracellular inclusions containing alpha-synuclein (AS). 
Recent epidemiological studies demonstrated a protective effect of brain penetrating calcium channel antagonists 
against sporadic PD in patients treated for hypertension, suggesting that PD patients have calcium imbalance. 
Therefore, we wanted to investigate cytosolic calcium changes in models of alpha-synuclein aggregation by 
identifying calcium regulating ligands of soluble α-synuclein aggregates and pharmacological normalize calcium 
homeostasis.  

Method 

Cytosolic calcium is measured by Fura-2 in differentiated human neuroblasoma cells (SH-SY5Y), and primary 
mouse hippocampal neuronal culture isolated from AS transgenic mice. Identification of SERCA as an AS 
oligomeric ligand was done by pull-down experiments from brain lysate and immunoblotting. Functional effects of 
the interaction were investigated by functional studies of SERCA enzyme activity. Cyclopiazonic acid (CPA) was 
used as SERCA inhibitor. 

Results 

We observed an initial reduction combined with a latter increase in cytosolic calcium in both SH-SY5Y cells, and 
in primary hippocampal neurons. The ER calcium pump, SERCA, was identified as a ligand for oligomeric AS and 
the activity of SERCA was stimulated by AS oligomers. Reducing the activity of SERCA by SERCA inhibitor CPA 
was able to normalize both early and late calcium level, and improve the viability in SH-SY5Y cells and primary 
hippocampal neurons. CPA was found also to be protective in C. elegans overexpressing human AS. 

Conclusion 

Misfolded AS stimulates SERCA activity. Reducing the activity of SERCA could be a target for therapy in patients 
with PD, multiple system atrophy, and dementia with Lewy bodies. 
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Aims 

Alpha synuclein (aSyn) is a 140 aa protein involved in SNARE complex assembly and neurotransmitter release 
(Burre’ et al., 2010). Mutations, duplications and triplications of the αSyn-encoding gene cause PD characterized 
by the presence of deposits of aSyn known as Lewy bodies (LBs) (Spillantini et al., 1997, 1998). LBs contain 
truncated aSyn which are thought to represent toxic species. We previously described the aSyn(1-120) line 
characterized by abnormal distribution of SNARE proteins, aSyn aggregation and impairment in dopamine (DA) 
release (Garcia-Reitbock et al., 2010). aSyn is functionally associated with the vesicle-associated cysteine string 
protein a (CSPa) and its over-expression abolishes the lethal neurodegeneration in CSPa KO mice (Chandra et 
al.,2005). The aim of our study is to investigate whether CSPa can rescue the synaptic impairment associated 
with aberrant aSyn expression 

Method 

Briefly, we treated aSyn(1-120) PC12 cells with human AAV6CSPa or empty AAV6EV viruses and measured 
FM143 dye incorporation after high K

+ 
stimulation. The same viruses were injected in the substantia nigra pars 

compacta (SNc) of 10 months old aSyn(1-120) mice and striatal dopamine (DA) release measured 8 weeks later 
using microdialysis.  

Results 

Our results show that CSPa distribution is impaired in 12 months old aSyn(1-120) mice and that treatment with 
AAV6VCSPa virus restored the synaptic vesicle cycle impairment in vitro and the striatal DA release in aSyn(1-
120) mice. 

Conclusion 

In conclusion, we suggest that exogenously administered human CSPa restore normal DA release pointing to a 
novel potential therapeutic target in PD. 
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Aims 

Our previous work has demonstrated that structural lipids of lipid raft (LR) microdomains are altered in cortical 
areas of Parkinson’s disease (PD), even at early preclinical stages. Here, we have elucidated whether these 
alterations may induce changes in the interaction of lipid raft resident proteins, especially those potentially 
involved in the development of neurodegenerative processes.    

Method 

Using the MPTP murine model of PD, we have purified lipid rafts from different brain areas, and analysed their 
lipid composition. Interaction of alpha-synuclein with other proteins of interest was assessed by co-
immunoprecipitation assays. Different brain areas (septum, frontal cortex and cerebellum) of mice at different 
ages (6 and 14 months) were investigated.  

Results 

We have found that MPTP treatment induced changes in LR lipid composition and integrity, in septal cortical 
areas. In contrast, the cerebellum remained unaffected. Interestingly, these microstructures showed similar 
alterations as a consequence of ageing, in agreement with previous data in human frontal cortex of incidental PD 
patients. Alpha-Synuclein Immunoprecipitation experiments in LRs induced the strong coprecipitation of Prion 
Protein in, both, septum and frontal cortex. However, no coprecipitation was observed in non-Raft membrane 
domains. Furthermore, some coprecipitation of APP was detected in LRs of untreated 6 months mice. 

Conclusion 

Our data suggest that, structural alterations of lipid rafts as a consequence of neuronal injury may also affect the 
behaviour, dynamics and interactions of proteins crucial for proteinopathies’ pathology within these 
microstructures. These phenomena ultimately contribute to neuronal dysfunctioning and pathology progression.  

Grants: SAF-2014-5283-R. ACA holds a fellowship from ACIISI. 
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Aims 

Synucleinophaties are progressive disorders with no cure to date. An attractive strategy to tackle this problem is 
discovering new uses for approved drugs to provide the quickest possible transition from bench to bedside. 

Method 

We used a combination biophysical techniques like fluorescence and infrared spectroscopy, electronic 
microscopy, small angle X Ray scattering and NMR together with cellular biology approaches to assess the 
impact of doxycycline on α-synuclein aggregation. 

Results 

We demonstrate the ability of doxycycline to interfere with the pathologic cycle involved in synucleinopathies at 
the aggregation level. We proved that doxycycline interacts with alpha-synuclein early aggregation intermediates 
leading to the formation of off-pathway species, with parallel beta-sheet content, that do not evolve into fibril 
formation. These aggregates are neither cytotoxic to dopaminergic cell lines, nor capable of disrupting the 
integrity of liposomes membrane. Furthermore, doxycycline is also able to block the seeding capacity of alpha-
synuclein preformed aggregates. 

Conclusion 

This novel mechanism of action proposed for doxycycline might act in a synergistic way with its anti-inflammatory 
and antioxidant properties to exert neuroprotection on animal models in vivo. Moreover, administration of 

doxycycline at subantibiotic doses would deliver a concentration high enough in the brain to interfere with the 
production of α-synuclein toxic species. These results place doxycycline as a pleiotropic drug becoming an 
attractive therapeutic strategy against synucleinopathies. 
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ADPD7-0336 
MOTOR DYSFUNCTION IN AVV-MEDIATED ALPHA-SYNUCLEIN OVEREXPRESSION MODEL OF 
PARKINSONISM IN RELATION TO SYNAPTIC ORGANIZATION IN STRIATUM 
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Aims 

Our goal is to explore progression of motor dysfunction and its relation with dopaminergic denervation and 
synaptic loss in the striatum, in an animal model planned to mimic Parkinson’s disease (PD) for both motor and 
cognitive dysfunction by adeno-associated viral vector (AAV)-mediated alpha-synuclein (a-syn) overexpression in 
bilateral substantia nigra (SN) and dentate gyrus (DG).  

Method 

Female Sprague-Dawley rats (200-250g) were used for streotactic injections of AAV-carrying a-syn into bilateral 
SN and DG (n=17), further 7 animals were included as naïve control. For monitoring motor deterioration; 
locomotor activity test was performed in a group of animals (n=5) for every two weeks between 3

rd
 and 16

th
 

weeks. All other groups (n=12, tested for cognitive parameters and controls) were tested at week 18. A-syn, 
tyrosine hydroxylase (TH) and synaptophysin expression in the striatum were analyzed by immunoblotting.  

Results 

Mean total distance moved by a-syn animals was significantly less than controls, it gradually decreased until 
week 7 followed by a mild increase but remaining lower than controls at all time points (p<0.05). A-syn 
overexpression in the striatum was confirmed by immunoblotting. TH and synaptophysin levels in the striatum of 
a-syn group mildly decreased, 25% and 13% respectively compared to controls (p>0.05). Locomotor activity was 
strongly and positively correlated with synaptophysin levels (R

2
=0.94,p<0.05). 

Conclusion 

Bilateral a-syn injection into SN caused mild but significant and consistent motor dysfunction. In the presence of 
slight dopaminergic denervation, this may indicate dysfunctional synaptic organization rather than morphological 
derangement.  
Viral-vectors obtained from MJFF. Supported by Hacettepe University Scientific Research Projects Coordination 
Unit (ID:5291). 
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ADPD7-0801 
MONOMERIC ALPHA-SYNUCLEIN KTKEGV-MOTIF MUTANTS ACCUMULATE AT CELLULAR VESICLES 
CAUSING ABNORMAL VESICLE CLUSTERING 
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Aims 

Alpha-Synuclein (aS) aggregates into beta-sheet-rich neuronal inclusions in Parkinson’s disease (PD) 
and other synucleinopathies. The physiological structure-function relationship of aS is incompletely 
understood, but recent evidence from several laboratories is consistent with a complex 
monomer/multimer equilibrium. Here we studied the cellular effects of KTKEGV-motif mutants that are 
principally monomeric and, unlike wt aS, strongly membrane-associated. 

  

Method 

We expressed wt human aS and KTKEGV-motif mutants in primary and immortalized neural cells by 
transient transfection, by transduction, and with inducible systems. Cells were analyzed by microscopy 
and biochemical methods. 

  

 
Results 

KTKEGV-mutant (but not wt) αS led to excess monomers which formed multiple, round cytoplasmic 
inclusions in neural cells that accumulated over time. Immunogold-EM revealed high local concentrations 
of αS intimately associated with aberrant accumulations of many cellular vesicles. The inclusions were 
reminiscent of the well-documented effect of expressing moderate levels of human wt αS in yeast. Similar 
to yeast, fluorescence microscopy with organelle marker proteins identified small vesicles of diverse 
endocytic and secretory origins. Besides vesicles, we observed elongated tubules that may result from 
extended interaction of mutant αS with vesicle membranes. A mutant E35K+E46K+E61K that mimics a 
tripling of the familial PD mutation E46K was sufficient to induce the abnormal vesicle clusters, 
suggesting our findings are relevant to PD pathogenesis. 

  

Conclusion 

Our data suggest a model in which excess αS monomers at membranes drive vesicle clustering. This 
abnormal clustering may become chronic in the absence of physiological αS multimerization and lead to 
membrane rearrangement/tubulation. These lesions have parallels with ultrastructural studies of Lewy 
bodies.  
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ADPD7-1897 
FAECAL METABOLOMIC MARKERS OF PARKINSON’S DISEASE 
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Objective: There is evidence in humans that systemic immuno-inflammatory processes may mediate 

neuroinflammation in Parkinson’s disease (PD) (J Neurovirol 2016;22:22). Gut microbiome influences its 
metabolome. It has been shown, in a PD mouse model, that gut microbiome and metabolome might influence 
neuroinflammation and motor deficit (Cell 2016;167:1469). Here, we step back (Curr Metabolomics 2013;1:191) 
to examine faecal metabolomic features characterising PD. 

  

Methods: 1H NMR spectra (CPMG and 1D NOESY) of aqueous extracts from feaces (Anal Chem 
2016;88:4661), from PD-probands (n=21), their spouses (n=17) and unrelated controls, without PD and not 

domiciled with probands (n=25), were obtained at 700 MHz. Following Orthogonal Partial Least Square 
Discriminant Analysis (OPLS-DA), metabolites were assigned using a combination of commercial software 
(Chenomx inc.) and published literature (mBio 2011;2:1e00301-10), peak integrals for identified metabolites 
analysed using univariate techniques. 

  

Results: A significant difference in metabolic profile between PD probands and controls was found (Q² = 0.487 vs 

randomised Q² = -0.292; OPLS-DA with cross-validation). After Benjamini & Hochberg false discovery rate 
correction, t-tests on raw data showed significant increases in glycerol, choline, 3-hydoxyphenlyacetate, 
glycerophosphocholine, taurine, acetylcholine, ethanolamine, isoleucine, xanthine, nacetylaspartate, 
trimethylamine, valerate, ornithine, and isobutyrate, in PD probands compared to the rest.  Succinate was 
decreased. Repeat analysis, using natural logarithmic transformed data, showed raised arginine, ethanol, 
dihydroxyacetone, and hypoxanthine in addition. Spouses of PD-probands showed no difference from controls. 

  

Conclusions: We seek to interpret in terms of confounding life-style influences and biological correlates 

(measures of gastrointestinal motility, PD facets). Spousal findings argue against diet as an explanation.   
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ADPD7-0245 
SYNAPSIN III KNOCK-OUT REDUCES AAV-ALPHA-SYNUCLEIN OVEREXPRESSION-RELATED 
NEUROPATHOLOGY IN THE NIGROSTRIATAL SYSTEM 
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Aims 

Accumulation of alpha-synuclein (alpha-syn) in Lewy bodies and neurites is a pathological hallmark of 
Parkinson’s disease (PD) that is characterized by nigrostriatal dopamine (DA) neuron degeneration. The synaptic 
phosphoprotein Synapsin III (Syn III), that can regulate striatal DA release, interacts with alpha-syn. In addition, 
we found that Syn III is accumulated in the post-mortem caudate/putamen of subjects that were affected by PD 
and its gene silencing can prevent alpha-syn aggregation. 
The aim of this study was to disclose whether Syn III can function as the accessory mediator of alpha-syn 
toxicity.  

Method 

We studied whether alpha-syn aggregation, induced by the adeno-associated viral vector (AAV)-mediated alpha-
syn overexpression, could be hampered in two-month-old Syn III knockout (Syn III ko) mice.  C57BL/6J wild type 
(wt) or Syn III ko mice were stereotaxically injected with AAV-alpha-syn or AAV-GFP control vector in the right 
substantia nigra. Mice were sacrificed at 8 weeks post-injection to be used for molecular biology studies. 

Results 

AAV-mediated alpha-syn overexpression induced alpha-syn aggregation and decreased the number of TH-
positive neurons in the substantia nigra as well as striatal DAT-positive terminals in wt mice. These latters, also 
showed a marked increase in striatal Syn III levels. Conversely, the aggregation of alpha-syn was markedly 
reduced in Syn III ko mice that did not show significant signs of nigrostriatal degeneration.  

Conclusion 

Collectively, these findings indicate that Syn III may function as an accessory protein in the process of alpha-syn 
aggregation as its absence affects the alpha-syn overexpression related DA neuron synaptic damage and 
degeneration. 
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PBT434 PREVENTS NEURONAL LOSS, MOTOR DYSFUNCTION AND COGNITIVE IMPAIRMENT IN 
PRECLINICAL MODELS OF MOVEMENT DISORDERS BY MODULATION OF INTRACELLULAR IRON. 
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Aims 

Aberrant iron re-distribution contributes to the accumulation of misfolded proteins in Parkinson’s disease (PD) and 
atypical Parkinsonian conditions. PBT434, a novel quinazolinone with a moderate affinity for iron, was selected as 
a drug candidate based on performance in in vitro assays for inhibition of oxidative and nitrosative stress, iron-

mediated aggregation of α-synuclein and tau phosphorylation. Orally administered PBT434 readily penetrates the 
blood brain barrier and is well-tolerated in rats and dogs as demonstrated in IND-enabling studies. PBT434 was 
assessed for in vivo activity in several animal models of movement disorders.  

 

Method 

The preclinical efficacy of PBT434 was assessed in toxin models of PD (MPTP and 6-hydroxydopamine) and 
transgenic models of synucleinopathies (MSA, A53T) and tauopathy (rTg4510). Outcomes included:  brain levels 
of iron, α-synuclein and tau; neuronal survival, motor function, cognition and markers of oxidative stress. 

Results 

PBT434 significantly reduced accumulation of α-synuclein and oxidative stress markers, prevented neuronal loss 
and improved motor function in toxin-induced and transgenic mouse models of PD and MSA. Treatment 
significantly improved Y-maze performance in young and old rTg4510 mice, associated with reduced tangle 
pathology in affected brain regions. CSF α-synuclein and tau levels were rapidly reduced in rats fitted with a 
ventricular catheter. 

Conclusion 

PBT434 is a clinical candidate able to prevent neuronal loss, motor dysfunction and cognitive impairment in 
preclinical models of atypical movement disorders. The therapeutic potential of PBT434 will be further established 
through clinical studies in idiopathic and atypical PD investigating the observed effect upon putative CSF 
biomarkers as evidence of target engagement. 
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INCREASED STRESS SUSCEPTIBILITY IN ALPHA-SYNUCLEIN TRANSGENIC L62 MICE 
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Aims 

Parkinson's disease (PD) patients show a robust elevation in circulating levels of the stress hormone cortisol. 
However, it is not known whether this endocrine abnormality in the hypothalamic-pituitary-adrenal axis-system 
contributes to the progression of the disease. Accumulation of alpha-synuclein protein in the brain is involved in 
the pathogenesis of PD. We are interested, therefore, in understanding the involvement of glucocorticoids in 
behavioural deficits related to PD in a synucleinopathy model. 

Method 

We investigated the effect of chronic stress on motor and emotional behavioural deficits in a transgenic mouse 
model (L62) overexpressing human wild-type alpha-synuclein and wild-type mice (WT). 

Results 

After 2 weeks of mild stress (daily oral gavage of water), L62 mice showed a significant increase in social 
interaction and sucrose preference and decreased anxiety-like behaviour, while WT animals were resistant to the 
treatment. Concomitantly, basal levels of corticosterone were increased in L62 but not WT mice after the stress 
procedure. After 6 weeks of exposure to mild stress, WT mice showed reduced activity in the open field and a 
reduction of amphetamine-induced dopamine release. In contrast, L62 animals walked more and dopamine 
release was increased under the same conditions. Together, these results suggest a greater susceptibility of L62 
mice to chronic stress. 

Conclusion 

Sustained alterations in the dopaminergic system in response to abnormal elevation of corticosterone levels, as 
seen in L62 mice, may contribute to the pathophysiology of PD. 
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ARACHIDONIC ACID PROMOTES ALPHA-SYNUCLEIN OLIGOMERIZATION THROUGH FATTY ACID-
BINDING PROTEINS 
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Aims 

Accumulation of alpha-synuclein in dopaminergic neurons is one of pathogenesis of Dementia with Lewy bodies 
(DLB), and its formation is partly regulated by long-chain polyunsaturated fatty acids (LCPUFAs) such as 
arachidonic acid (AA). Fatty acid binding protein 3 (FABP3, H-FABP) is critical for AA uptake and metabolism in 
the brain. We previously demonstrated that FABP3 is highly expressed in dopaminergic neurons, especially in the 
substantia nigra pars compacta (SNpc). However, the pathophysiological relevance of FABP3 in dopaminergic 
neurons remains unclear.  

Method 

Wide and FABP KO mice were treated with 1-methyl-1,2,3,6-tetrahydropiridine (MPTP) and investigated its 
neurotoxicity in the SNpc.  

Results 

We found that FABP3 KO mice were resistant to MPTP-induced dopaminergic neurodegeneration and motor 
deficits. Interestingly, MPTP-induced alpha-synuclein accumulations were attenuated in FABP3 KO mice 
compared with that in wild-type mice in SNpc. In addition, we found that FABP3 overexpression aggravates AA-
induced alpha-synuclein oligomerization and promotes cell death in PC12 cells compared with mock cells. 
Overexpression of FABP3 mutant protein lacking fatty-acid binding region did not promote AA-induced alpha-
synuclein oligomerization and cell death.  

Conclusion 

Taken together, the formation of oligomers of alpha-synuclein is partly regulated by FABP3 through AA uptake 
and metabolism in dopaminergic neurons, contributing to dopaminergic neuronal death seen in Parkinson's 
disease. We are investigating FABP inhibitors to develop a novel drug to rescue synucleinopathies in DLB. This 
research is partially supported by the Strategic Research Program for Brain Sciences from Japan Agency for 
Medical Research and Development, AMED. The authors declare no conflict of interests. 
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Aims 

The conversion of soluble monomeric α-synuclein into amyloid fibrils is the hallmark of Parkinson’s disease (PD). 
Here, we aim at establishing the detailed mechanism by which lipid vesicles initiate the aggregation of α-synuclein 
and how the chemical properties of the lipids modulate the kinetics of this process. In addition, we aim at 
understanding how intrinsic (PD associated mutations) and extrinsic (small molecules and homologous protein) 
factors can affect the kinetics of α-synuclein lipid-induced aggregation. 

1.  

Method 

The kinetics of α-synuclein aggregation in the presence of vesicles were studied under quiescent conditions by 
following the change in ThT-Fluorescence with time. The morphology of the fibrils was characterised using Atomic 
Force Microscopy. The change in the properties of α-synuclein and of the vesicles upon binding was 
characterised using Circular Dichroism and Differential Scanning Calorimetry, respectively. 

Results 

We show that vesicles can trigger the aggregation of α-synuclein by enhancing the rate of primary nucleation by 3 
orders of magnitude. In addition, our results indicate that both the protein:lipid ratio and the chemical properties of 
the lipids play an important role in modulating the kinetics of α-synuclein aggregation. 
Moreover, we show that point mutations associated with a change in the protonated state of α-synuclein 
dramatically affect the rate of its lipid-induced aggregation. Finally, we show that small molecule and β-synuclein 
inhibits α-synuclein aggregation by displacing the protein from the membrane. 

 

Conclusion 

All together, these findings provide a rational for the modulation of the kinetics of α-synuclein aggregation by 
intrinsic and extrinsic factors that has also been observed in vivo. 
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Aims 

1. Monitoring entire α-Synuclein aggregation pathway 
2. Isolate intermediates that appear during aggregation pathway and bio-physically characterize them 
3. Evaluate the toxicity associated with the intermediates 
4. To determine the segments responsible for the formation of these intermediates  

Method 

Here, we employed several bio-physical and cell-culture techniques to isolate and characterize the helical 
intermediates (that was observed during aggregation pathway of α-Synuclein). The techniques are listed bellow: 
1. Circular Dichroism (CD) 
2. FTIR 
3. Fluorescence spectroscopy 
4 Atomic force microscopy (AFM)  
5. Electron microscopy (EM) 
6. Nuclear magnetic resonance (NMR) 
7. MTT assay 
8. FACS 

Results 

1. Helix-rich intermediates appeared during α-Synuclein fibrillation process.  
2. Helix-rich intermediates appeared at the beginning of elongation phase. 
3. Mainly N-terminus and central region of α-Synuclein is involved for the helix formation. 
4. The helical intermediates can seed α-Synuclein aggregation pathway similar to fibrillar seeds.  
5. Helical intermediates contain maximum exposed hydrophobic surfaces and are more cytotoxic compared to 
their mature fibrils. 
    

Conclusion 

Here, we found a novel cytotoxic helix-rich intermediates that appear during α-Synuclein aggregation pathway. 
The helical intermediates are common for all aggregating synuclein variants. Helix-rich intermediates are most 
cytotoxic species compared to their fibrillar counterpart. Since, helix-rich intermediates are also observed for 
many amyloidogenic proteins, it could be an obligatory intermediates for amyloid formation pathway by natively 
unstructured proteins/peptides and could be used as a potential target for drug developments against amyloid 
disorders.  
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Aims 

To elucidate molecular mechanism underlying role of various Hsp70 isoforms in rescuing alpha-synuclein 
associated cytotoxicity using S. cerevisiae as model organism. 

Method 

S. cerevisiae strains expressing either of the four cytosolic Ssa Hsp70 isoforms were constructed to explore their 

role in alpha-synuclein associated cytotoxicity. Chimeric proteins were constructed to dissect specific domain 
involved in the function. In vitro fibrillation assay and autophagy experiments were performed to get mechanistic 
insight behind Hsp70 function. 

Results 

We found that overexpression of alpha-synuclein causes growth defect in strains expressing Ssa1 or ssa2 as sole 
Ssa Hsp70. The growth defect was significantly reduced in Ssa3 or Ssa4 strains. Hsp70 has three functional 
domains; Nucleotide Binding Domain (NBD), Substrate Binding Domain (SBD) and C-Terminal Domain (CTD). 
Our results using hybrid proteins based upon parent Ssa2 and Ssa3 suggest that NBD governs functional 
distinction with regard to alpha-synuclein toxicity. Interestingly, in vitro assays show that Ssa2 inhibits alpha-
synuclein fibrillation better than Ssa3 suggesting reduction in toxicity in Ssa3 strain might not be due the the 
classical chaperonin function of Hsp70s. Our further work shows a role of autophagy in Ssa3 mediated reduction 
in toxicity. Additionally, we also found that intracellular glutathione level was higher in Ssa3 compared to Ssa2. 

Conclusion 

Our data show that Hsp70 mediated reduction in alpha-synuclein toxicity could be related to their ability to 
modulate different branches of protein homeostasis such as autophagy. 
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Aims 

A major hallmark of Parkinson’s disease (PD), is the presence Lewy-bodies (LBs) in neurons of patients. LB’s are 
protein-rich inclusions in which α-synuclein (α-syn) is the most abundant protein. These protein deposits are not 
typically found in healthy individuals, despite the high concentration of α-syn in these cells, suggesting the 
presence of control mechanisms that efficiently suppress its aggregation. The molecular basis of these 
mechanisms, however, has not been fully clarified yet. The aim of this study was to address if the DNAJ protein 
DNAJB6 is a supressor of α-syn aggregation. 

Method 

Cell culture 
Flourescence Microscopy 
Immunocytochemistry 
Western Blotting 
Crispr/CAS9 
Thioflavin T assay 

Results 

Here, we demonstrate that the molecular chaperone DNAJB6 can act as a suppressor of α-syn aggregation in 
cells and in vitro. We specifically show that Crispr/Cas9 mediated knock out (KO) of DNAJB6 in HEK293T cells 
expressing α-syn causes a massive increase in α-syn aggregation. Upon DNAJB6 re-introduction into these 
DNAJB6-KO HEK293T-α-syn cells, aggregation was reduced to the level of the parental cells. In addition, 
suppression of α-syn aggregation was dependent on the J-domain of DNAJB6, as the catalytically-inactive 
protein, carrying the H31Q mutation, did not suppress aggregation, when re-introduced into DNAJB6-KO cells. 
We further demonstrated in vitro, that suppression of α-syn aggregation is dependent on the molecular chaperone 
Hsp70, which is consistent with the well-known function of J-domains of transferring unfolded and misfolded 
proteins to Hsp70. 

Conclusion 

These data reveal a control strategy available to cells to suppress α-syn aggregation and could suggest new 
therapeutic approaches to prevent or treat PD and related disorders. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1294 

 

  

  

C01.a. Disease Mechanisms, Pathophysiology: a-synuclein aggregation 

 
ADPD7-1026 
CORRECTING ABNORMAL ALPHA-SYNUCLEIN EQUILIBRIA IN NEURAL CELLS 
C. Hoesch

1
, G. Stirtz

1
, L. Kantor

1
, T.E. Kim

1
, D. Selkoe

1
, U. Dettmer

1
 

1
Brigham and Women's Hospital/Harvard Medical School, Ann Romney Center for Neurologic Diseases, Boston, 

USA  
 
Aims 

Alpha-Synuclein (aS) aggregates into beta-sheet-rich neuronal inclusions in Parkinson’s disease (PD) and other 
synucleinopathies. The physiological structure-function relationship of aS is incompletely understood, but recent 
evidence from several laboratories are consistent with a complex equilibrium of membrane-bound/cytosolic and 
monomeric/multimeric states. Here we examined whether pharmacological intervention can correct aberrant 
equilibria of engineered neurotoxic, inclusion-forming aS KTKEGV-motif mutants. These mutants, which are 
principally monomeric, become strongly membrane-associated, unlike wt aS. 

Method 

We expressed wt aS and KTKEGV-motif mutants in primary and immortalized neural cells by transient 
transfection, by transduction and by inducible systems, in the presence and absence of candidate drugs. Cells 
were analyzed by microscopy and biochemical methods. 

Results 

KTKEGV mutants, but not wt aS, formed multiple, round cytoplasmic inclusions in neural cells that accumulated 
over time. We observed partial clearance of the inclusions upon treatment with autophagy-stimulating drugs as 
well as drug classes that had been reported to have beneficial effects on vesicular trafficking. Certain stressors 
and inhibitors of vesicle trafficking, on the other hand, appeared to aggravate the inclusion phenotype. 

Conclusion 

Our findings to date suggest a tight link between vesicle trafficking and aS inclusion formation by multimer-
abrogating mutants. 
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THE CORRELATION OF CLINICAL STATUS OF PATIENTS WITH PD WITH THE KINETIC PARAMETERS OF 
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Aims 

The aim of this study was to evaluate the correlation of kinetic properties of Na, K ATPase with the clinical status 
of the patient. 

Method 

Experiments were conducted on subjects who were divided into 6 grupa.Control (8), untreated (10) treated with 
up to 5 years (20) treated 6-10 (7), treated over 10 years (4) And all treated ( 31). Measurement of Na, K ATPase 
in red cell membrane test sample based on the measurement of released inorganic phosphorus (Pi) standard 
colorimetric method (modified method of Ames and Dubin, 1960).  
The evaluation of clinical status of patients with PD All patients who made up our experimental group were 
subjected to a thorough clinical examination, a level of neurological damage, according to a scoring determined 
scales: Skala Hoehn and Yard , Hamilton  Scale , Minimal Mental Score (MMS)  

Results 

Correlation of clinical status and kinetic parameters Na, K ATPase was determined that there was no significant 
difference between the kinetic parameters of ATPase in patients divided according to the following criteria: The 
duration of treatment 5 years and shorter-duration longer than 5 years H & Y stage II to III and a later stage Not 
depressed - depressed Patients with major depression are different from the others at reduced Km values while 
patients with MMS to 27 from patients with MMS 28 and higher values of different changes in the value of Vmax 
and Km. 

Conclusion 

 All this points to Na, K ATPase is involved in the pathophysiological mechanisms of depression and dementia. 
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Aims 

There are numerous cases of dementia with Levy bodies (DLB) that occur in conjunction with Alzheimer's disease 
(AD). And these cases are frequently misdiagnosed.  We conducted a study of sites exhibiting decreased 
cerebral blood flow in cases of DLB by 

99m
T-ECD-SPECT imaging using statistical parametric mapping (SPM8).   

 

Method 

  

33 cases diagnosed DLB were classified as DLB-with (DLB-w) in the case one or more of the parameters of 
severity, extent and ratio, based on eZIS-SVA established by Matsuda et al., exceeded the reference values, or 
as DLB-without (DLB-wo) in the case all of the parameters were below the reference values, and sites of 
decreased CBF relative to normal elderly persons prior to treatment were compared with AD cases using 
SPM8.  A study was also conducted on differences in sites of decreased CBF based on the presence or absence 
of drug hypersensitivity. 

Results 

25 cases were classified as DLB-w, and 8 cases were classified as DLB-wo.  Sites of decreased CBF in the DLB-
w were observed in the posterior cingulate gyrus, parietotemporal association areas and the occipital lobe, and 
these sites resembled the pattern of decreased CBF of DAT.  Among the DLB-wo cases, decreased CBF was 
observed in frontal lobe, anterior cingulate gyrus and in occipital lobe.  With respect to sites of decreased CBF in 
12 cases exhibiting drug hypersensitivity and 18 cases not hypersensitivity, decreased CBF in the frontal lobe 
was more prominent in the hypersensitive group than in the non-hypersensitive group.  

 

Conclusion 

78% of DLB cases were  complicated with AD based on SPECT imaging, 
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Aims 

The presence of mutations in the glucocerebrosidase (GBA) gene is considered as most important risk factor for 
Parkinson disease (PD) and dementia with lewy bodies (DLB). We aimed to assess the relationship between 
glucocerebrosidase (GCase) and alpha-synuclein in diseased and control human brain tissue. 

Method 

We developed biochemical assays to quantify GCase enzyme activity, protein, its substrate glucosylsphingosine 
and alpha-synuclein (total and phosphorylated at Serine 129) protein in human brain tissue (medial frontal gyrus, 
putamen and subtantia nigra) from PD, DLB and age-matched non-demented controls (n = 15/group). Data 
analyses were conducted to identify differences between disease groups and regions. The relationship between 
GCase protein, its enzymatic activity, its substrate glucosylsphingosine and alpha-synuclein were assessed via 
linear models. By using a causal modelling approach we further determined and quantified the paths in which the 
measured analytes have an effect on PD/DLB diagnostic outcome. 

Results 

GCase protein levels and enzymatic activity were highly correlated and were slightly decreased in the substantia 
nigra of PD and DLB patients versus controls, while levels of glucosylsphingosine were increased particularly in 
cortex. In substantia nigra, GCase protein and activity were linked to lower levels of both soluble and insoluble 
pSer129/total-alpha-synuclein ratios. Path analysis highlights decreased glucocerebrosidase protein/activity as an 
important contributor to increased alpha-synuclein burden, either via the measured substrate or via other 
unmeasured mechanisms.  

Conclusion 

Our data postulate a causal link between GCase and alpha-synuclein burden in PD and DLB in all brain regions, 
either by direct or indirect effects. 
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WHAT PATHOLOGICAL MUTANTS TELL US ABOUT SYNUCLEIN AGGREGATION PATHWAYS 
A. Leitao

1
, A. Bhumkar

1
, E. Sierecki

1
, Y. Gambin

1
 

1
University of New South Wales, School of Medical Sciences, Sydney, Australia  

 
Aims 

Alpha-synuclein is one of the major components of the Lewy bodies associated with Parkinson’s disease. 
Mutations in the SNCA gene were the first reported links between familial sporadic Parkinson’s disease and 
perturbations at the molecular level. The steps that alpha-synuclein undergoes to reach fibrillation are still poorly 
understood. An hypothesis was postulated that the different oligomeric species formed by these mutants could 
correspond to the different steps in the aggregation of alpha-synuclein. 

Method 

We compared the behavior of α-synuclein and five pathological mutants (A30P, E46K, H50Q, G51D and A53T). 
To gain insights into the aggregagtion behavior of these proteins, we developed a method coupling single 
molecule detection and cell-free expression to measure precisely the oligomerisation of proteins, without 
purification, labelling or denaturation steps, in completely undisturbed samples. In these conditions, we could 
detect the formation of oligomeric and pre-fibrillar species at very short time scale and low micromolar 
concentrations. 

Results 

Surprisingly, the pathogenic mutants segregated into two classes: one group forms large aggregates and fibrils 
while the other tends to form smaller oligomers and fewer fibrils. Strikingly, co-expression experiments reveal that 
members from the different groups tend to not interact with each other, both at the fibril and monomer levels. 
Further biochemical analyses revealed differences of structure between the aggregates. 

Conclusion 

Together, this data paints a completely different picture of alpha-synuclein aggregation, with two possible 
pathways leading to the development of fibrils. Further studies are being conducted to investigate the co-
chaperoning of beta-synuclein and two of its mutants on the aggregation of alpha-synuclein. 
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Aims 

Parkinson’s Disease (PD) is one the most common neurodegenerative movement disorder, it is characterized by 
degeneration of the dopaminergic nigrostriatal system and the presence of intraneuronal inclusions mainly 
composed by aggregates of alpha-synuclein, known as Lewy bodies (LB). Recently, we demonstrated that alpha-
synuclein interacts and cooperates with the synaptic phosphoprotein synapsin III, a crucial regulator of striatal 
synaptic release. The specific aim of this study was to clarify whether synapsin III plays a role in the onset of 
alpha-synuclein-related synaptic damage in PD. 

Method 

To this purpose, we performed immunohistochemical and molecular biology studies on post-mortem 
caudate/putamen and substantia nigra samples from patients affected by PD and age-matched controls. Human 
cerebrospinal fluid (CSF) samples from subjects affected by different alpha-synucleinopathies were also 
analyzed. 

Results 

We found a significant accumulation of synapsin III in the caudate/putamen of patients affected by PD when 
compared to matched controls. Co-immunoprecipitation studies showed that synapsin III interaction with alpha-
synuclein is detectable both in the brain and in the CSF of patients affected by alpha-synucleinopaties. Finally, we 
also demonstrated that synapsin III manipulation in vitro could be involved in alpha-synuclein aggregation, as its 
downregulation can prevent this phenomenon.  

Conclusion 

Our findings suggest that synapsin III may play an important role in the onset synaptic dysfunction in PD. The 
existence of a cooperative pathological interaction between alpha-synuclein and synapsin III in the pathogenesis 
of PD deserves further investigation. 
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Aims 

Alpha-synuclein (aSyn) misfolding and aggregation play a crucial role in synucleinopathies, where it accumulates 
in proteinaceous inclusions known as Lewy bodies (LB). However, the precise molecular mechanisms involved in 
the aggregation and toxicity of aSyn are still unclear; therefore, cellular models that recapitulate aSyn aggregation 
are essential to enable the dissection of these processes. Here, we investigated the structural alterations in a 
mutant version of aSyn, known as SynT, that consist of a C-terminally modified form that renders aSyn more 
prone to aggregation in cell models. 

Method 

Using nuclear magnetic resonance (NMR) we performed detailed structural and functional characterization of 
SynT, investigating the membrane binding and aggregation propensities of the protein in vitro, through a 
systematic comparison with untagged aSyn.   

Results 

Our results indicate that SynT adopts extended conformations in its native state, acting as an intrinsically 
disordered protein, as reported for aSyn. Although the biophysical characteristics perfectly match those of 
untagged aSyn, we found evidence for transient, inter or intra-molecular interactions affecting the N-terminal 
region. 

Conclusion 

Our hypothesis is that the indirect disturbance on the N-terminal region and the consequent decrease of the 
capacity of the protein to bind membranes generates a pathological-like behavior. To understand the dynamic 
interactions that regulate the conformational and oligomeric states of this aggregation-protein variant of aSyn we 
are further extending our studies in vitro and in cell models. Ultimately, our findings will enable us to test novel 
pharmacological approaches that may be useful for the treatment of PD and other synucleinopathies. 
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Aims 

Protein aggregation process is a vastly studied topic since it plays a major role in common neurodegenerative 
diseases such as Alzheimer's, Parkinson's, ALS and Huntington's diseases. Despite the great interest in the 
subject, there are still many unfilled gaps in our understanding of the aggregation process in living cells. The main 
goal of the current study is to characterize α-synuclein aggregation in cultured neuronal SH-SY5Y cells via super 
resolution microscopy and an in-silico modeling of the aggregation process.  

Method 

Super-resolution microscopy method, direct stochastic optical reconstruction microscopy (dSTORM) is being 

used to characterize α-synuclein aggregation under various conditions in cultured neuronal SH-SY5Y cells. In 
addition, we are using a rejection free Monte-Carlo based algorithm to describe the aggregation process. 

Results 

We found that following α-synuclein overexpression, the clusters number and their sizes increased in cultured 
neuronal SH-SY5Y cells compared with naïve cells. Furthermore, using a rejection free Monte-Carlo based 
algorithm we are now modeling the aggregation process. 

Conclusion 

Overexpression of α-synuclein altered cluster density and the average cluster size in cultured neuronal SH-SY5Y 
cells. The model will deepen the understanding of the aggregation process and elucidate the main parameters 
responsible for the aggregation properties seen in our experimental system. 
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Aims 

Prolyl oligopeptidase (PREP) is a serine protease and recently, it has been shown that PREP enhances 
aggregation of alpha-synuclein (aSyn), main component in Parkinson’s disease pathology. Moreover, PREP 
inhibition by a small-molecule inhibitor, KYP-2047, led to decrease in alpha-synuclein (aSyn) oligomer amount 
when treatment was initiated after the motor symptom development in wild type mice. Therefore, we wanted to 
clarify the impact of PREP protein on the aSyn aggregation in vivo. 

Method 

PREP knock out (KO) animals were injected with AAV-aSyn or combination of AAV-aSyn and PREP unilaterally 
above substantia nigra. Motor behavior was assessed by cylinder test and locomotor activity measurements. 
Immunohistochemistry of TH, aSyn and oligomer specific aSyn was performed and optical density in striatum and 
substantia nigra was analyzed. Western blot analyses on autophagy markers were analyzed from PREP KO 
animal brain tissue.  

Results 

Differences in behavior were observed between aSyn and PREP injected PREP KO animals but not in wild type 
littermates. Lover TH positive OD was observed in PREP KO animals with aSyn+PREP injection compared to 
other groups. In PREP knock-out animals there was a significant increase in phoshpo-(Ser62)-Bcl-xl and LC3BII 
levels while decrease in total Bcl-xl level was observed. 

Conclusion 

Our results show that PREP co-overexpression with aSyn modulates aSyn toxicity in PREP KO animals, 
suggesting a role for the PREP in aSyn toxicity. Moreover, increase in the LC3BII in PREP KO animals indicates 
enhanced autophagy that can also explain the different response on aSyn overexpression.   
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Aims 

Point mutations of the alpha-synuclein (aSyn) gene SNCA cause familial parkinsonism. Six point mutations have 

been identified: A30P, E46K, H50Q, G51D, A53E, and A53T. Differences in the clinical presentation suggest 
differential effects of these mutations on physiological and pathological properties of aSyn. We performed a 
comprehensive in vitro analysis to study the impact of aSyn mutations on the lipid binding and aggregation 
behaviour. 

Method 

Single particle fluorescence spectroscopy (SIFT) was applied to characterize lipid binding affinity and oligomer 
formation. Fibril formation kinetics were compared using ThT fluorescence. 

Results 

We demonstrate a low binding affinity of A30P to lipid membranes, whereas binding of the other mutants did not 
differ from wt aSyn. A30P showed a high tendency to form oligomers induced by trivalent metal ions, while A53T 
had only a weak propensity to form oligomers. In turn, fibril formation in the absence of metal ions occurred 
rapidly in A53T, G51D, and H50Q, though extremely slowly in A30P, indicating mutants prone to form oligomers 
exhibit a lower tendency to form fibrils. This was confirmed by the observation that trivalent iron impaired the fibril 
formation of wt aSyn, A30P, and A53T. Aggregation kinetics of mixtures of A30P or A53T with wt aSyn were 
determined by the faster aggregating aSyn variant. 

Conclusion 

Single amino acid exchanges result in different lipid binding and aggregation propensities implicating diverse 
pathomechanisms during the development of synucleinopathies. This may contribute to a better understanding of 
PD pathogenesis and provide links for developing therapy and prevention strategies.   
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Aims 

Both alpha-synuclein (α-syn) and aging play crucial roles in the development of Parkinson’s disease (PD), 
however the mechanisms leading to neuronal death are still unclear. Recent studies suggest that α-syn promotes 
neurotoxicity by interfering with histone acetylation, an essential epigenetic regulatory mechanism. Further, 
nuclear pore permeability is compromised in neurons of the aged brain. Therefore, we aimed to determine 
whether age influences the localization and accumulation of α-syn to the nucleus, and whether increased nuclear 
localization of α-syn alters the epigenetic state of nigral dopamine neurons.    

Method 

Young (3 month) and old (20 month) rats received AAV expressing either wt α-syn, α-syn tagged with a nuclear 
localization signal, or α-syn tagged with a nuclear export signal. AAV-GFP was used as a control. One and two 
months following the vector delivery, animals were sacrificed and the extent of nigral degeneration was assessed 
using stereological quantification of tyrosine hydroxylase (TH)+ neurons. 

Results 

Immunostaining of brain sections showed robust α-syn overexpression in both young and old rats. Stereological 
quantification of TH+  neurons revealed that α-syn overexpression resulted in significantly fewer surviving THir 
neurons in the SN of aged rats (52%) as compared to young rats (86%). 

Conclusion 

Our results support the hypothesis that the aged brain is more susceptible to α-syn induced toxicity than the 
young brain. Moreover, ongoing studies are aimed at determining the degree of nuclear α-syn localization 
following overexpression, and the role of nuclear alpha-synuclein in neurodegeneration, histone acetylation, and 
transcriptional regulation.  
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Aims 

The aggregation of abnormally folded α-synuclein and Aβ within the brain represents hallmarks of Parkinson´s 
and Alzheimer´s disease, respectively. Intriguingly, α-synuclein was also isolated from plaques of Alzheimer´s 
patients, leading to the hypothesis that both peptides mutually interact to facilitate neurodegeneration. Here, we 
studied the influence of Aβ1-42 and pGlu-Aβ3-42 on the aggregation of α-synuclein in vitro. 

Method 

Human α-synuclein was recombinantly expressed in Escherichia coli and purified using a combination of affinity, 

hydrophobic interaction and ion exchange chromatography. Aβ1-42 and pGlu- Aβ3-42 were synthesized by solid 
phase synthesis. The aggregation of α-synuclein was investigated using Thioflavin-T fluorescence assay, atomic 
force (AFM) and transmission electron microscopy (TEM). 

Results 

Our findings suggest a significantly increased aggregation velocity of α-synuclein in presence of Aβ1-42 and 
pGlu-Aβ3-42. Notably, the effect was already obvious if the concentration of Aβ was 75-fold below the 
concentration of α-synuclein. An analysis of the structure of the fibrils by AFM and TEM did not reveal structural 
changes upon seeding by Aβ. 

Conclusion 

Our results suggest an interaction of α-synuclein and Aβ in vitro, leading to an accelerated fibril formation. We 

hypothesize that the effect is caused by an enhanced nucleus formation. These observations might have 
implications for a potential cross-talk of amyloid peptides in neurodegeneration. 
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Aims 

Atypical multiple system atrophy (aMSA) is a recently introduced term to describe cases that show glial 
cytoplasmic inclusions of MSA and severe limbic and cortical α-synuclein neuronal pathology, clinically presenting 
with frontotemporal dementia (FTD) syndromes. Neuropathological hallmarks of aMSA are Pick-like bodies and 
ring-like neuronal inclusions in the dentate gyrus. The aim of this study was to describe morphology, 
ultrastructure, 3D structure and immunohistochemical co-localization of the components of Pick-body-like and ring 
shaped inclusions of aMSA and comparison to the structure of Pick bodies and Lewy bodies. 

Method 

We analysed post mortem brain specimens of neuropathologically confirmed aMSA, Pick disease and dementia 
with Lewy bodies. We compared immunoreactivity of neurodegeneration-related  proteins in these three types of 
inclusions.  We used confocal laser microscopy to show co-localization and 3D reconstruction of the misfolded 
protein aggregates. 

Results 

The main immunohistochemical profile of aMSA inclusions was similar to Lewy bodies, with alpha-synuclein as 
the main component. Nevertheless, the confocal laser microscopy showed that their morphology remarkably 
resembled Pick bodies. Pick bodies are usually round or oval, but  in three dimensional imaging they might 
display parachute-like, crescent-like or doughnut-like morphology too. Interestingly neuronal inclusions of aMSA 
showed analogous round or ring-like morphology. In contrast,  Lewy bodies were usually  larger, round or oval in 
shape. 

Conclusion 

3D reconstruction of neuronal inclusions of aMSA confirms their morphological resemblance  to both round and 
doughnut-like Pick bodies but their protein composition  is comparable to Lewy bodies. 
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Aims 

α-Synuclein (α-syn) is strongly linked to Parkinson`s disease as multiplications and missense point mutations 
of  α-syn gene cause early onset dominant parkinsonism. α-syn is prone to aggregation via oligomers to fibrils 
and it was shown that especially oligomers are toxic to neurons. Axonal transport defects are part of several 
neurodegenerative diseases and α-syn aggregation models exhibit disrupted microtubles and impaired 
microtubule-dependent transport. The aim of this project was to analyze neurons of α-syn duplication carriers for 
alterations in α-syn expression, aggregation as well as mitochondrial axonal transport.  

Method 

Induced pluripotent stem cells (iPSCs) were differentiated into glutamatergic cortical neurons. The mitochondrial 
axonal transport in neurons was measured in microfluidic chambers by live-cell imaging. The mitochondria were 
labeled with mito-DsRed. The expression and aggregation level of α-syn was analyzed by western blot and 
solubility assay, respectively.  

Results 

We were able to generate neurons from iPSCs of an α-syn duplication carrier. A higher expression level of α-syn 
in duplication neurons was confirmed by western blot. Patient neurons show a higher α-syn aggregation 
compared to controls. The analysis of axonal transport revealed a lower mean velocity and an altered velocity 
distribution of mitochondria.  

Conclusion 

The data link elevated levels of endogenous α-syn to increased α-syn aggregation and impaired axonal transport 
in human neurons. Impaired axonal transport might impair the mitochondrial turnover leading to more damaged 
and less healthy mitochondria at the distal processes. This would affect ATP supply, synaptic transmission and 
ROS generation, leading to a disease onset and/or progression.   
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Aims 

Alpha-Synuclein (aSyn) is associated with synaptic vesicles (SV) in the presynapse, but its function is still not 
clear. In PD the selective decline of dopaminergic neurons in the substantia nigra may in part be due to their 
increased cytoplasmic calcium concentration compared to other neurons. Previous studies have shown synthetic 
lipids and calcium can separately exacerbate aSyn aggregation. We aim to investigate the interaction between 
SVs purified from rat brains, calcium and aSyn. 

Method 

We imaged SV and aSyn using super-resolution microscopy. ThT assays were used to monitor aSyn aggregation 
and NMR to investigate calcium binding sites. 

Results 

We show SV become more clustered in the presence of aSyn; SV clustering is further increased in the presence 
of calcium with aSyn. We also show that aSyn is more prone to aggregation in the presence of SV and 
aggregates over four times faster with the addition of calcium. Further investigation using NMR has identified the 
specific calcium interaction sites, which differ in the presence and absence of SV. Pre-incubation of aSyn with 
antibodies directed to the calcium binding site can block some of the calcium mediated aSyn aggregation in ThT 
assays. Furthermore, preliminary studies using Western blot show the interaction between aSyn, lipid extracts 
and calcium is reversible with the later addition of EGTA.  

Conclusion 

The presence of calcium increases the aggregation of aSyn and the clustering of SV, which may be reversible. 
Reducing the concentration of calcium in dopaminergic neurons may alleviate some of the toxic effects of 
calcium, aSyn and SV interactions. 
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Aims 

To establish the effect of phosphorylation by different physiologically-relevant kinases on the rate of aggregation 
of alpha synuclein (aSyn), and their modulation of the protein’s ability to associate with lipid bilayers. Observe 
how the effects vary between wild-type (WT) protein and its Parkinson’s disease (PD)-linked mutants. 

Method 

Primary methods used are Thioflavin T (ThT)-based fluorescence assays monitoring fibril formation and NMR 
spectroscopy to monitor chemical shift differences induced by phosphorylation or lipid-interaction. For analysis of 
protein phosphorylation we use radioligand-incorporation assays and mass spectrometry. Membrane interaction 
is also inferred through secondary structural changes in the protein using circular dichroism (CD) spectroscopy. 

Results 

Differences are observed for the aggregation of WT and mutant forms of aSyn upon phosphorylation. 
Phosphorylation by Abl altered the aggregation properties of WT and G51D aSyn (see Fig). In contrast, increased 
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aggregation propensity was only observed following incubation with casein kinase II (CKII) in WT aSyn.

 

Conclusion 

Phosphorylation is a post-translational modification (PTM) with important pathological relevance with respect to 
aSyn and PD. Our data show clear differences in the aggregation profile of aSyn depending upon whether it is 
phosphorylated at tyrosine residues (Abl) or by a serine/threonine kinase (CKII). We wish to explore the effect of 
different levels of phosphorylation at different sites on aSyn aggregation, and what bearing this has on lipid 
interactions. 
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Aims 

It is hypothesized that alpha-synucleinopathy begins in the synapses and is then transmitted to the neuronal 
bodies. Although it is well established that the toxicity of alpha-synuclein is related to its aggregation, it is still a 
matter of debate what are the major toxic forms of the aggregates. 

Method 

We used a-Syn120 mice that express human alpha-synuclein in catecholaminergic cells, and exhibit progressive 
impairment of striatal dopamine release in the absence of nigral cell death. We employed a number of histological 
and biochemical methods to characterize the properties of presynaptic alpha-synuclein over the course of the 
disease in these animals. 

Results 

We found progressive accumulation of presynaptic striatal alpha-synuclein in a-Syn120 mice, but it didn't result in 
a consistent formation of  insoluble, fibrillar species, as we observed absence of: (1) proteinase K-resistant alpha-
synuclein using PET blot; (2) thioflavin T-positive, beta-sheet-rich structures; (3) large alpha-synuclein aggregates 
using filter retardation assay, (4) consistent amounts of filamentous alpha-synuclein using immunoelectron 
microscopy, and (5) insoluble alpha-synuclein using sequential isolation of proteins. We found, however, a 
progressive increase in SDS-resistant oligomers, and a shift of monomeric alpha-synuclein from highly to 
moderately soluble fraction. Additionally, super-resolution microscopy showed changes in the distribution of 
alpha-synuclein clusters in the striatum of a-SYN120 mice. 

Conclusion 

Dopamine release deficit in a-SYN120 mice appears to be correlated with accumulation of oligomeric alpha-
synuclein in the absence of insoluble filamentous aggregates, supporting the hypothesis that oligomeric forms of 
the protein are the principal toxic species in alpha-synucleinopathies, associated initially with dopamine 
dysfunction. 
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Aims 

Parkinson’s disease is characterized by abnormal aggregation of the protein alpha-synuclein as well as 
mitochondrial dysfunction and increased oxidative stress in the substantia nigra. Oxidative stress e.g. leads to the 
formation of covalent dityrosine crosslinks in proteins. In our study we evaluated the effect of oxidative stress-
associated dityrosine (DiY) formation in alpha-synuclein on its aggregation properties. 

Method 

We designed nine acetyl-alpha-synuclein tyrosine to alanine mutants, induced DiY formation by UV irradiation 
and compared the aggregation properties of DiY alpha-synuclein with non-irradiated acetyl-alpha-synuclein via 
Thioflavin T aggregation assays, atomic force microscopy and size exclusion chromatography. Furthermore, we 
evaluated the effect of DiY crosslinking on preformed alpha-synuclein fibrils and their ability to seed the 
aggregation of native monomers. 

Results 

Intermolecular DiY alpha-synuclein dimers are potent substoichiometric inhibitors of alpha-synuclein aggregation. 
Rather independent from their DiY crosslinking position (N-terminal or C-terminal DiY dimer), they inhibit both the 
nucleation and elongation in alpha-synuclein aggregation. When alpha-synuclein crosslinking by DiY formation 
occurs within fibrils, the fibrils gain increased resistance to denaturation, and partially denatured fibrils (i.e. DiY-
stabilized oligomers) act as efficient on-pathway aggregation seeds. 

Conclusion 

DiY-crosslinked dimers of alpha-synuclein are potent inhibitors of aggregation and function, e.g., as elongation 
inhibitors of alpha-synuclein fibrillation. On the other hand, oxidative stress-associated DiY formation in alpha-
synuclein fibrils can increase their toxicity, as DiY-crosslinked aggregates are more resistant to degradation and 
can therefore accumulate and seed the aggregation of alpha-synuclein monomers. 
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Aims 

α-Synuclein (α-Syn) is the most abundant protein found in Lewy bodies, a hallmark of Parkinson’s disease (PD). 
Pathological α-Syn propagates through neural networks to neighboring astrocytes, although the latter only 
express little α-Syn. Endoplasmic reticulum (ER) is an important component of proteostasis, and when 
accumulation and aggregation of unfolded proteins occurs within the ER, this disturbs ER homeostasis, giving 
rise to ER stress. The purpose of this study is to investigate whether and how exogenous α-Syn induces astroglial 
damage.  

Method 

Primary cultured ventral mesencephalic (VM) astrocytes were treated with 5 and 10 μg/ml α-Syn for 24 h. Real-
time PCR was performed to evaluate astrocytes damage and western blot was used to confirm the extent of ER 
stress by observation of their signs. 

Results 

VM astrocytes treated with α-Syn monomers exhibited proinflammatory properties, as indicated by the increased 
release of interleukin-1β (IL-1β) and tumour necrosis factor-α (TNF-α). However, the changes were less 
increased when treated with α-Syn fibrils compared with monomers. α-Syn monomers resulted in up-regulation of 
CCAAT/enhancer-binding protein homologous protein (CHOP), activating transcription factor 4 (ATF4) and X-box 
binding protein 1s (XBP-1s), suggesting ER stress existed due to the uptake of exogenous α-Syn. 

Conclusion 

These results suggest that exogenous α-Syn might induce the damage of VM astrocytes through ER stress. 
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Aims 

An abnormality in even one protein, as is the case with genetic mutations in LRRK2, can result in highly diverse 
downstream molecular changes. We hypothesized that computer simulation of LRRK2 pathways will yield 
druggable targets that can be exploited to modify disease etiology. Our Aims and manipulation strategy consisted 
of 1. Creating in silico models of LRRK2-mediated PD pathogenesis through in silico overexpression and knock 
out models and 2. Manipulating druggable targets to reverse the abnormalities observed in these LRRK2 models. 

Method 

The simulation was executed on 24,576 GPU cores distributed over a dedicated cluster of 3 physical servers 
(each with 2 Nvida Tesla M60 graphics cards with 4096 cores, 128GB RAM, 1TB local RAID storage), hosted in 
IBM’s data centers and running Ubuntu Linux OS. We imported data from multiple SBML models of PD (20,171 
entities, 11,744 reactions), Uniprot (20,203 entities), CheBI (129,000 entities) and expression data from Allen 
brain atlas.  

Results 

We curated and simulated interactions for baseline, Lrrk2 overexpression, and knockout models. Results included 
defects in chaperone-mediated autophagy and increase in rab phorpshorylation. Particularly, we observed an 
increase in certain membrane-bound rab proteins compared with cytosolic rabs in Lrrk2 overexpressing 
simulations whereas the opposite was observed in knock out models. Further simulations utilizing changes in 
downstream targets were able to reverse some of the abnormalities observed in these Lrrk2 models.  

Conclusion 

Mechanistic simulation of molecular pathways is a powerful new tool that can complement current in vivo and in 
vitro approaches with the aim of understanding disease modification.  
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Aims 

Stem cells are a powerful tool to study disease mechanisms and phenotypes in Parkinson’s Disease (PD), but the 
identification of a robust phenotype in the derived neuronal cultures is often difficult. We aimed at optimizing the 
cultivation of PD patient derived neurons carrying the LRRK2 G2019S mutation in 3D microfluidic conditions 
combined with automated imaged analysis to enable drug screening in disease-relevant conditions.  

Method 

Human neural epithelial cells (hNESC), derived from iPSCs, were seeded in microfluidic devices and 
differentiated into dopaminergic neurons for up to 6 weeks. We used lines derived both from healthy individuals 
and from patients with their isogenic controls where the mutation was either inserted or corrected.  

After immunofluorescence staining, neurons were imaged with the Opera high content microscope. Automated 
image analysis was performed to extract i) neuronal volume (Hoechst), ii) neuronal complexity (Tuj1), iii) 
expression of the dopaminergic marker TH, iiii) expression levels of pS935-LRRK2 and total LRRK2. 

 

Results 

The established pipeline allowed unsupervised high-throughput high-content data collection which showed 
significantly decreased viability and neuronal complexity in G2019S neurons compared to the isogenic lines. 
Treatment with the commercially available LRRK2 inhibitor 2 (CZC-25146) was effective in restoring neuronal 
network back to the WT situation by correcting the increased kinase activity of G2019S LRRK2.  

Conclusion 

We have established a platform to perform drug testing in 3D microfluidic devices. The possibility of combining 
high-content high-throughput microscopy in the context of advanced neuronal 3D culture systems represents an 
attractive tool that facilitates LRRK2-related phenotype description and fosters the drug discovery process. 
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Aims 

Recessively inherited loss-of-function mutations in the PARK2 gene cause early-onset Parkinson disease. The 

disease-relevant mechanisms by which Parkin is neuroprotective remain elusive. Our studies build on the finding 
that Parkin protects against oxidative stress and mitochondrial dysfunction (Palacino et al., 2004) and are 
informed by what is known about Parkin biochemistry (LaVoie et al., 2007). We hypothesize that Parkin 
neutralizes reactive oxygen species (ROS) produced by mitochondria, thus conferring a “pro-mitochondrial 
benefit”. This is mediated through redox-sensitive thiol-containing residues and directly contributes to the thiol 
pool of neurons. 

Method 

We have tested this hypothesis using in vitro, cellular and genetic mouse models coupled to various oxidative 
stress paradigms.  

Results 

We have modeled the oxidation of Parkin that is observed in human brain by using recombinant, untagged Parkin 
protein and cellular models. Its oxidation is reversible, occurs through direct interactions with oxidants and is 
dependent on free thiol-containing cysteines. Upon oxidation, Parkin forms high molecular weight species, which 
alters its solubility and modifies its E3 ligase activity. Parkin oxidation confers protection against pro-oxidant 
forces, in that cells lacking Parkin have increased ROS concentrations as assayed by measurement of H2O2 
compared to controls. This insight led us to successfully monitor the oxidative stress marker phenotype previously 
described in parkin-deficient mice; the latter reveal increased oxidative damage in their brains, ie, protein 
carbonylation and nitrotyrosination. 

Conclusion 

Parkin protects neurons against oxidative stress-induced damage. This is mediated through its own, reversible 
oxidation. This finding provides important insight into Parkin’s function in human brain.  
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Aims 

Aberrant activity of PI3-kinase/Akt signalling is strongly implicated in Parkinson's disease (PD) 
neurodegeneration. Akt activation is reduced in PD brain and many PD-causing genes, including PINK1 (PTEN-
induced putative kinase-1), reduce Akt signalling.  The aims of this work were to delineate mechanisms by which 
PINK1 regulates Akt activity, as this is unclear, and will enhance understanding of mechanisms underlying PD. 

Method 

Immortalised mouse embryonic fibroblast lines (MEFs) derived from  PINK1
+/+

, PINK1
-/-

 mice and PINK1
-/-

 MEFs 
expressing human PINK1 or triple kinase dead PINK1 were employed, with various cell and molecular techniques 
to investigate mechanisms underlying PINK1 regulation of Akt activity. 

Results 

Results show PINK1 deletion significantly deceased Akt activity by reducing phosphorylation at both activating 
Akt phosphorylation sites, Akt

Ser473
 and Akt

Thr308
, with no impact on total Akt or Akt 1,2,3 isoform levels. Akt 

activity in PINK1
-/- 

MEFs was restored by overexpression of human PINK1 and was partially PINK1 kinase 
dependent. Overexpression of human PINK1 constitutively activated Akt at both phosphorylation sites, in the 
absence of growth factors, where downregulation of downstream Akt signalling via GSK3B and FOXO3a was 
evident. Mechanistically results pinpoint PINK1 activation of Akt to be upstream of Akt phosphorylation at 
Ser473/Thr308, regulating production and trafficking of the essential lipid activator of Akt, PIP3 
(phosphatidylinositol (3,4,5)-trisphosphate) which is significantly impaired upon PINK1 deletion with PINK1 kinase 
dependency.   

Conclusion 

Together, our findings indicate that PINK1 is a primary activator of Akt via modulation of PIP3, highlighting novel 
components of PINK1-Akt signalling that increase understanding of PD and expose potential targets for its 
treatment. 
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Aims 

The understanding of prodromal or early events in Parkinson’s Disease is of interest to develop disease-
modifying therapies. Early brain metabolite changes can help understand early disease processes. We therefore 
investigated brain metabolic profiles in the brains of various murine PD models. 

Method 

By taking advantage of the variety of physiopathological aspects that can be reproduced among the PD rodent 
models available, we analysed the brain metabolite profiles from genetic models (huLRRK2 KI, SNCA transgenic, 
DJ-1 KO, and crosses thereof) and induced models (intrastriatal injection of synuclein fibrils in mice, intravagal 
injection of SCNA-expressing rAAV). 

Brain metabolic profiles from these PD models were measured by GCMS. Shifts in individual metabolite, or 
metabolite populations, were analysed by supervised machine learning. We analysed correlations of these 
measurements with neuropathological and behavioural endpoints.Results 

By analysing the brains of these models at different ages or different timepoints after synuclein spreading 
induction, we drew out metabolic shifts that coincided with subtle, early motor disturbances. Most of them were 
independent of neuropathological changes such as the presence of synuclein aggregates and overt 
neurodegeneration. Some individual metabolites, many of them still unknown, appeared to correlate with motor 
performance in genetic models. 

Conclusion 

Metabolic profiling offers a new window in brain function in health and disease. By applying metabolic profiling in 
rodent models of PD, we identified interesting disease stage-related changes in metabolites that could pave the 
way for a better understanding of the early disease process. 
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Aims 

Mutations in leucine-rich repeat kinase 2 (LRRK2) are the major genetic cause of Parkinson’s disease (PD). We 

and others have previously identified RAB7-like variant 1 (RAB7L1) as a physical and functional partner of 
LRRK2. A RAB7L1-LRRK2 pathway is thought to regulate neurite outgrowth, lysosome integrity, lysosome-
related intracellular trafficking and PD risk. In addition, mice deficient in either LRRK2 or RAB7L1 display common 
lysosomal alterations in renal tubule cells. Here we sought to reveal more detailed relationship between LRRK2 
and RAB7L1 as well as those functions especially related to lysosomes. 

Method 

We investigated the possibility of RAB7L1 as a substrate of LRRK2 kinase activity, in vitro and in cell. We also 
explored the role of RAB7L1-LRRK2 pathway under conditions such as lysosomal stress treatment. 

Results 

We confirmed that LRRK2 could phosphorylate RAB7L1 in vitro as well as in HEK293 cells, and PD-associated 
LRRK2 mutants phosphorylated RAB7L1 more efficiently than did wild-type LRRK2. Subsequent analyses for 
phosphorylation sites in RAB7L1 suggested that the sites in vitro and in vivo were different. These results were 
analogous to the recent study by others reporting other subset of Rab GTPases as substrates of LRRK2. We also 
found that stimulation of cells with lysosomal stresses induced dynamic relocalization of LRRK2 that was at least 
partly regulated by RAB7L1. 

Conclusion 

These results suggest that LRRK2 phosphorylates RAB7L1 to modulate its function, and RAB7L1 in turn defines 
the subcellular localization of LRRK2, cooperatively regulating the lysosomal homeostasis. 
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NICOTINE MODULATION OF PARKIN FUNCTION MIGHT BE MEDIATED VIA ΑLPHA4 SUBUNIT OF 
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Aims 

We have recently identified that the regulation of parkin by stress-activated, c-Abl-mediated, tyrosine 
phosphorylation plays a significant role in Parkinson’s disease (PD) pathogenesis. Studies have shown that 
nicotine protects dopaminergic (DA) neurons and smoking reduces the risk of PD. Here, we evaluated the 
possible molecular mechanism underlying nicotine-mediated protection in an animal model of PD.  

Method 

C57BLJ6 mice were treated with a regimen of ip MPTP as follows: 15 mg/kg on day 1, 25 mg/kg on day 2, and 30 
mg/kg on days 3–7. Nicotine therapy was administered ip at 0.025, 0.05 or 0.1 mg/kg under two conditions, either 
A) given daily for 1 week before the first dose of MPTP and also 1 hr before each dose of MPTP or B) given daily 
for 1 week after the last MPTP dose.  

Results 

Both pre- and post-nicotine therapy prevented c-Abl mediated tyrosine phosphorylation and reduced aggregation 
of the toxic parkin substrate, AIMP2. Furthermore, nicotine treatment restored the MPTP-induced down regulation 
of the alpha 4 subunit of nicotinic acetylcholine receptors (nAChRs) suggesting a possible role of these receptors 
in nicotine-mediated neuroprotection. Excitingly, nicotine-mediated restoration of striatal dopamine levels was 
observed.  

Conclusion 

For the first time, these data show that in a pre-clinical model of progressive PD, nicotine has the potential to 
serve as a viable therapeutic candidate by maintaining the protein clearance machinery, specifically diminishing 
the aggregation of AIMP2, in the DA system after the onset of PD.  Such therapeutic efficacy of nicotine might be 
mediated via the alpha 4 subunit of nAChRs. 
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Aims 

Mitochondria homeostasis is a process involving an intimate crosstalk between energy production, quality control 
and mitophagy. Perturbances of this intricate system are widely speculated to contribute to neurodegeneration. 
Therefore defining the intrinsic properties preferentially used by synaptic mitochondria to maintain their overall 
health is of particular relevance in the context of neuron function. 

Method 

 An increasing number of human neurodegenerative disorders have been linked to an impaired mitochondrial 
turnover triggered either by hampered bioenergetics (such as Parkinson’s disease where mitochondrial kinase 
PINK1 loss-of-function leads to reduced Complex I activity) or defective mitochondria dynamics (such as Charcot-
Marie-Tooth disease where mutations in the fusion related protein mitofusin-1 cause abnormal mitochondrial 
network formation). Our work focuses on elucidating these mitochondrial mechanisms crucial for brain function, 
and how a misregulation in these processes can be fatal for the mitochondria itself or for the neuron.  

Results 

Such an example is the mitochondrial kinase PINK1, a gene that causes Parkinson’s Disease (PD), which has 
further strengthened the involvement of mitochondrial dysfunction in PD. 

Conclusion 

The fact that PINK1 regulates Complex I enzymatic activity resulting in loss of mitochondrial membrane potential 
and compromised synaptic activity suggests a role for this gene in mitochondrial maintenance. 
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Aims 

Parkinson’s disease (PD) is characterized by late onset, neurodegeneration of substantia nigra neurons, 
disturbance of motor functions and cognitive disturbances. The cascade of actin cytoskeleton remodeling appears 
to be one of the most important in providing neuronal plasticity during learning. LIM-kinase 1 (LIMK1) is the key 
enzyme of actin remodeling. Neurodegenerative diseases may result not from a mutation of a single gene, but 
rather from dysregulation of miRNAs (miRs). The miR biomarker of PD is let-7/miR-184*. Its target gene being 
LRRK2 (leucine-rich repeat kinase2). LRRK2 participates in regulation of the cytoskeleton and interacts with the 
protein products of partner genes of LIMK1. 

Method 

Drosophila mutant agn
ts3

 isolated in our lab carries a ts-mutation in dlimk1 gene and can serve as a model for PD. 
Conditioned courtship suppression paradigm was used to asses learning and memory formation in agn

ts3
. 

Results 

Long-term memory, 3-h (intermediate) memory and learning ability are drastically suppressed in agn
ts3

. This 
mutant has increased expression of LIMK1, displays congofilic inclusions in the brain presumably leading to 
severe defects in learning and memory. Also, impaired memory formation in agn

ts3
 is probably caused by 

modifications at the level of epigenetic regulation of gene expression. The level of let-7 is drastically reduced in 
agn

ts3
. This might result from the presence of a new binding site for miR-34 created due to the insertion of S-

element from the Tc1/mariner family near to the 3'-UTR of dlimk1 in agn
ts3

. 

Conclusion 

These findings help to understand the mechanisms of drastic learning/memory defects in agn
ts3

. 
Supported by RFBR grant №15-04-07738. 
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Aims 

Mutations in DJ-1 (PARK7) cause autosomal recessive Parkinson’s disease. We here investigated the potential 

association in mammalian cells of DJ-1 with the cytoplasmic mRNP granules known as stress granules (SG) and 
P-bodies (PB). 

Method 

Proteins interacting with endogenous DJ-1 in HEK293T cells were pulled down using Dynabeads and identified 
by liquid chromatography mass spectrometry/mass spectrometry. DJ-1 interaction partners were validated by co-
immunoprecipitation (coIP). Immunofluorescence studies were performed to determine colocalization of DJ-1 with 
SGs and/or P-bodies. 

Results 

We found that several core components of SGs are DJ-1 interactors in both control and oxidative stress 
conditions, and we validated eIF4A3 as a specific endogenous DJ-1 interactor by coIP. Our localization studies 
showed that the DJ-1 signal partially overlaps with three different SG markers (G3BP, eIF3 and TIA1), and our 
coIP experiments showed that DJ-1 specifically interacts with the 15 kDa isoform of TIA1, strongly associated 
with stress granules (Anderson et al., 1990). Under hyperosmotic shock we found that a subset of DJ-1 
colocalized to p54-labelled P-bodies, and we observed a clear overlap of the DJ-1 and Hedls signals in the 
perinuclear region.  By purifying the mRNA associated with DJ-1, we detected a specific DJ-1 interaction with the 
mRNAs encoding GPX4, eIF4B and 4eBP1 in HEK293T cells, thus suggesting that DJ-1 may target specific 
mRNAs to mRNP granules. 

Conclusion 

Our results highlight for the first time that DJ-1 is associated with SG and P-bodies in mammalian cells, thus 
suggesting a link between DJ-1 and the control of  RNA metabolism . 
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LRRK2 INTERACTS WITH MRS AND LRS, BUT PHOSPHORYLATE ONLY LRS 
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Aims 

Leucine-rich repeat kinase 2 (LRRK2) has been known as one of causal Parkinson’s disease (PD) 
genes.  LRRK2 contains LRR and WD domains as well as two enzymatic GTPase and kinase domains. 
The LRR and WD40 doamins are known to play critical roles for protein-protein interaction, suggesting 
that the yet-unidentified LRRK2 interacting proteins are important for PD pathogenesis. We have interest 
to identify these LRRK2 interacting proteins and performed immunoprecipitation of NIH3T3 cell lysates 
with LRRK2 antibody.  

Method 

Several specific protein bands were obtained and subjected to MS analysis. We performed interaction 
assays using various methods and kinase assays to test whetehr this interaction has a physiological 
meaning.  

Results 

MRS (methionyl tRNA synthetase, MARS) has been identified as one of LRRK2 interacting proteins. At 
first, we tested whether LRRK2 can phosphorylate MRS because the LRRK2 pathogenic mutant G2019S 
significantly increases its kinase activity and LRRK2 kinase substrates could be PD therapeutic target. 
For our kinase assay, we included LRS (leucyl tRNA synthetase, LARS) as a negative control. To our 
surprise,  we found that LRS, but not MRS, is a LRRK2 kinase substrate. The interaction assays 
confirmed that LRRK2 interacts with either MRS or LRS by co-immunoprecipitation and GST-pull down 
assays. A recent study (Martin I et al., Cell. 2014;157:472-485.) reported that LRRK2 increased protein 
translation. Because MRS and LRS is a critical regulator of protein translation, we are currently 
investigating how the LRRK2/MRS and/or LRRK2/LRS interaction affects protein synthesis.  

 
Conclusion 

 
LRRK2 interacts  with tRNA aminoacylating enzymes, LRS and MRS, but only phosphorylates LRS . 
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Aims 

Levels of expression or of phosphorylation of leucine-rich repeat kinase 2 (LRRK2) have the potential for use as 
disease or pharmacodynamic biomarkers. LRRK2 phosphorylation levels at the S910-S935-S955-S973 
phosphosites are reduced for most disease mutant forms of LRRK2, while for phospho-S1292, levels are 
increased for most mutants. Also, all of these 5 sites are rapidly dephosphorylated upon LRRK2 inhibitor 
treatment, considered potential therapeutics. The main objective of this study is therefore to characterize 
detection of leucine-rich repeat kinase 2 (LRRK2) in human and mouse urine. 

Method 

With urine collected from test individuals as well as mice, we have applied an ultracentrifugation based 
fractionation protocol to isolate ectosome and exosome fractions. We next used immunogold labeling in electron 
microscopy and western blot with antibodies directed against LRRK2 and LRRK2 phosphorylation sites in order to 
measure these LRRK2 epitopes in urine. 

Results 

We thus could confirm the presence of LRRK2 in human urinary exosomes, including total LRRK2 as well 
phosphorylated forms of LRRK2 pS910, pS935, pS955, pS973 and pS1292. When normalized to the exosome 
marker TSG101, total and phospho-LRRK2 levels displayed a variability of less than one order of magnitude. We 
also confirm LRRK2 expression in mouse urinary exosomes. 

Conclusion 

This study lays the groundwork to assess LRRK2 as a disease and pharmacodynamic marker in human urine 
samples. Work is currently ongoing to assess changes in total-LRRK2 as well as pS935-LRRK2 and pS1292-
LRRK2 in PD patient groups relative to controls. 
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Aims 

Loss of DJ-1 native structure and functions due to its over-oxidation are linked to the onset and progression of 
Parkinson’s and other neurodegenerative diseases.  The presence of high molecular weight complexes of DJ-1 
has been perviously reported in Parkinson’s patients’ biofluids and brains.  Herein, the aggregation of DJ-1 in 
distinct oxidation states are investigated in vitro and the secondary structure of soluble high molecular weight 
oligomers and solid aggregates are characterized.  

Method 

Aggregation of DJ-1 in its distinct oxidation states (Cys106-SH, -SO2, -SO3) were monitored by a number of 
biophysical techniques in phosphate and Tris buffers at pH 7.4 at 37°C.  CD and FT-IR were used to characterize 
the secondary structure of soluble DJ-1 oligomers and TEM was applied to visualize DJ-1 aggregates.   

Results 

The aggregation propensity of DJ-1 increased with its oxidization state at Cys106. The more oxidized DJ-1 was, 
the higher was its aggregation rate and extent. The soluble high molecular weight DJ-1 oligomers, generated 
during aggregation experiments of the protein, had mostly beta-sheet secondary structures observed using CD 
and FT-IR spectroscopy, while TEM images of aggregated DJ-1 showed mostly fibrillar and spherical 
morphology.  These aggregates were found to be Thioflavin T positive.  

Conclusion 

Oxidation of the DJ-1 protein promotes its aggregation into beta-sheet structured soluble oligomers and fibrillar 
Thioflavin-T positive aggregates in vitro.  These results suggest that DJ-1 loss of function in disease may result 

from its structural destabilization due to its over-oxidation and consequently its aggregation into beta-sheeted 
oligomers and fibrils.   

Funded by the Hungarian Brain Research Program KTIA_NAP_13-2014-0009. 
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Aims 

Parkinson´s disease (PD) is a prevalent neurodegenerative disease characterized by selective degeneration of 
dopaminergic neurons in the substantia nigra, causing tremor and motor impairment. Parkin protein, whose 
mutants are the cause of Parkinson´s disease type 2 (PARK2), has been mechanistically linked to the regulation 
of apoptosis and the turnover of damaged mitochondria. In the attempt to discover new drugs, High Content Cell-
based assays are becoming more important to mimic the nature of biological processes and their diversifications 
in diseases and will be essential for lead identification and the optimization of therapeutic candidates. We have 
developed a novel fluorescence cell-based assay for High Content Screening to find compounds that can 
promote the mitochondrial localization of Parkin without severe mitochondrial damage induction. In this work this 
model was used to screen a library of 1,200 compounds.The positive compounds were chosen for further testing, 
based on the strength of the initial response and lack of cytotoxicity. 

Method 

PARK2-FP602 and MTS-tGFP fusion proteins have been cloned into U2OS cell line to generate a phenotypic 
Parkin2 cell-based assay 

Results 

The results indicated that this Parkin cell-based assay is a robust (Z′ > 0.5) and valid strategy to test potential 
candidates for pre-clinical studies. From 1200 compounds tested, 8 were selected to study their potential Parkin2 
recruitment effect in further experiments. 

Conclusion 

Phenotypic Parkin model can be applied for the screening of compound libraries in multiple High Content 
Bioimaging Platforms, evaluating Parkin mitochondrial recruitment in living cells through the study of its location 
pattern in the space and time. 
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Aims 

The expansion of human life span in the modern world has led to a concomitant increase in the prevalence of 
age-related disorders. One of the most common age-associated disorders is Parkinson’s disease (PD). PD is a 
complex multifactorial disease and can be divided in familial and idiopathic PD. Apart from being a 
neurodegenerative disease it has been proposed that PD is having an important neurodevelopmental component. 
Evidence supporting this hypothesis was provided from several labs, including ours, through studies in transgenic 
mice and neural stem cell in vitro experiments. Since previous studies in this field mainly focused on mice, the 
aim of this study is to investigate if neuronal development is impaired in human patient specific cells, as well. 

Method 

As a genetic model for PD we are focusing on the Leucine-rich-repeat-kinase 2 (LRRK2) carrying the G2019S 
mutation. In an in vitro approach using 13 iPSC derived patient specific human neuroepithelial stem cell (NESC) 
lines we are elucidating the deregulation of NESC characteristics at an embryonic stage. We are applying high-
throughput and high-content methods. Image analysis is reaching from 2D to 3D based approaches. 

Results 

We could verify reduced viability in the stem cell pool accompanied by mitochondrial and autophagy phenotypes. 
Additionally, phenotypes concerning the differentiation into neurons (“in vitro neurogenesis”) were detected. One 
highlight of this study are the different marker dynamics between healthy and G2019S-PD during neurogenesis. 

Conclusion 

Genes/Proteins linked to the appearance of genetic PD are certainly active at an embryonic stage. Here we 
provide additional evidence supporting their importance. 
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Aims 

In Parkinson’s disease (PD), various pathological features have been found such as loss of dopaminergic 
neurons, mitochondria dysfunction and metal ion imbalance in substantia nigra (SN). Decreased SN 
copper level, found in PD patients has been implicated to be linked to dysfunctions of mitochondria, 
because copper functions as cofactor for regulating enzymatic activity of proteins linked to mitochondrial 
respiratory chain. However, the underlying mechanisms, pathological link between imbalance of copper 
level and mitochondrial dysfunctions in PD, remain largely unclear. Through previous studies, leucine-
rich repeat kinase 2 (LRRK2), the most common genetic cause of PD has been suggested to cause 
mitochondrial dysfunctions, but the molecular mechanisms are not clear. Here, we investigated whether 
LRRK2- mediated mithochondrial dysfunctions are linked to copper imbalance. 

Method 

To define the molecular target of LRRK2-mediatd mitochondria dysfunction, RT-PCR was performed 
against genes of mitochondria complex IV to select regulated genes after LRRK2 G2019S overexpression 
in cortical neuron. Inductively coupled plasma mass spectrometry (ICP-MS) was used to measure the 
cellular copper contents. Mitochondrial dysfunction is determined by COX activity, mitochondrial 
membrane potential and ATP level. 

Results 

When LRRK2 G2019S was overexpressed in cortical neurons, cellular copper level was reduced, 
comparing to control and LRRK2 wild type. Based biochemical and cellular experiments, assembly factor 
of cytochrome c (COX19) was defined as molecular target of LRRK2 functions in mitochondria. COX19 is 
down-regulated after LRRK2-G2019S overexpression in cortical neurons, co-precipitated with LRRK2-
immune complex and phosphorylated by LRRK2.  

Conclusion 

Our findings provide a potential therapeutic target to prevent LRRK2 G2019S-induced mitochondrial 
dysfunctions and neurodegeneration. 
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Aims 

In Parkinson disease, aggregation of α-synuclein initiates in specific brain regions and its expansion to broader 
areas follows (Braak et al, 2004). Although the mechanism of the spreading has not been fully unfolded, 
accumulating evidence advocate cell-to-cell transmission of a-synuclein as its root principle (Luk et al, 2012; 
Prusiner et al, 2015; Recasens et al, 2014; Ulusoy et al, 2013). Recently, we demonstrated that the transmission 
of α-synuclein aggregates was a continuous process in which a cycle of events repeats: internalization of 
extracellular aggregates, co-aggregation between the internalized and endogenous α-synuclein, and secretion of 
these co-aggregates, the process we expediently deem secondary exocytosis (Bae et al, 2014). This continuous 
transmission model depicts a notion that the secondary exocytosis of the induced aggregates is apivotal step for 
the transmission cycle to persist on. Herein, we investigated the mechanism of the secondary exocytosis of α-
synuclein co-aggregates. 

Method 

Here, we monitored secondary exocytosis of α-synuclein co-aggregates by using the dual-cell BiFC system, the 
fluorescence-based transmission assay system. 

Results 

We show that the secondary exocytosis is sensitive to vacuolin-1, an inhibitor of lysosomal exocytosis. Moreover, 
rab27a, a small GTPase which participates in the process of lysosomal exocytosis, is essential for the secondary 
exocytosis, whereas rab11-dependent recycling endosomes possess no such involvemen. Furthermore, inhibiting 
lysosomal exocytosis caused nearly a total hindrance of the cell-to-cell transmission. 

Conclusion 

These results suggest that the secondary exocytosis of α-synuclein co-aggregates occurs via lysosomal 
exocytosis and is the driving force behind a continuous cell-to-cell propagation of α-synuclein aggregates. 
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Aims 

Aggregation of α-synuclein is implicated in several neurodegenerative diseases. Emerging evidence have 
strongly implicated cell-to-cell transmission of misfolded α-synuclein as a pathogenetic mechanism in 
synucleinopathies. Several experimental paradigms have been used to study α-synuclein propagation in animals, 
in particular injections of exogenous in vitro-generated preformed α-synuclein assemblies (Bousset et al., 2013) 
or α-synuclein containing Lewy Bodies (LB) extracts from postmortem PD patient brain tissue (Recasens et al., 

2014). The aim of this study was to investigate the pathophysiological similarities and differences associated with 
distinct α-synuclein assemblies regarding toxicity and spreading in wild-type animals. 

Method 

We tested α-synuclein-containing LB extracts and two types of highly purified and structurally characterized α-syn 
strains denoted “fibrils” and “ribbons”, at different concentrations. Wild-type mice received a stereotactic injection 
in the substantia nigra of either synthetic α-synuclein strains or LB extracts. Four months after injection, extensive 
analysis was performed to assess qualitatively, quantitatively and spatially in the whole brain the extent and 
pattern of lesion as well as the occurrence of synucleinopathy using both biochemical and histochemical 
procedures. 

Results 

This study allows establishing whether distinct α-synuclein assemblies follow different propagation pathways and 
exhibit specific tropism for cells or circuits. 

Conclusion 

The underlying idea was to address key questions common to synucleinopathies, and develop a reliable model 
for testing neuroprotective therapies. 
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Aims 

The extracellular matrix (ECM) is an intricately arranged molecular framework comprised of secreted proteins and 
complex sugars that support cell function and survival. Abnormal alpha-synuclein (a-syn) species are transmitted 
between anatomically connected regions by a mechanism that remains unknown and the xtracellular space 
(ECS) appears to play a key role in the transmission of proteopathic seeds from cell to cell. 

Method 

Here we sought to explore the HA network in the substantia nigra (SN) of mice injected with LB fractions derived 
from PD patients. Contrary to other rodent models where µg of a-syn are inoculated, here we injected LB 
containing a very small amount (pg) of human a-syn, inducing 40% of neurodegeneration 4 months after surgery 
(Recasens et al., 2014). Since HA can be visualized with fluorescent probes, we analyzed its structure by 
confocal microscopy and quantified the complexity of the HA network in the SN by image analysis. 

Results 

We found a substantial alteration of the HA network in LB-injected mice compared to controls, as well as 
microglial invasion of the SN. No changes were detected in HA synthesis and degradation enzymes. However, 
we observed increased expression of glial HA receptor CD44 and engulfment of HA structures by activated 
microglia in LB-injected mice. 

Conclusion 

These results suggest a role of microglia in the alteration of the ECM in a context of a-syn-induced 
neurodegeneration. Our results provide insight on a crucial and underexplored component of the brain and adds 
to our understanding of the pathophysiology of PD. 
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Aims 

Synucleinopathies are a group of diseases characterized by the presence of intracellular protein aggregates 
containing α-synuclein (α-syn). While α-syn aggregates have been shown to induce multimodal cellular 
dysfunctions, uptake and transport mechanisms remain unclear. 

Method 

Using high-throughput imaging on cortical neurons and astrocytes, we here define the kinetics of neuronal and 
astrocytic abnormalities induced by human-derived α-syn aggregates grounding the use of such system to identify 
and test putative therapeutic compounds. We then aimed at characterizing uptake and transport mechanisms 
using primary cultures of cortical neurons and astrocytes either in single well or in microfluidic chambers allowing 
connection between cells and cell-types. 

Results 

We report that astrocytes take up α-syn-aggregates far more efficiently that neurons through an endocytic event. 
We also highlight that active α-syn transport occurs between cells and any cell-types. Of particular interest 
regarding the disease, we also show that uptake and spreading of α-syn from astrocytes to neurons can lead to 
neuronal death. We show using high-throughput screening a concentration-dependent toxicity of patients- derived 
α-synuclein aggregates. Then using microfluidic chambers, we report that α-syn aggregates are taken up by both 
neurons and astrocytes and can spread between cell-types leading to neuronal death. 

Conclusion 

Altogether these results lead us to propose a simple mechanism of production of a-syn toxic species and 
stabilization towards thermodynamically harmful species by the sole virtue of the host response to exogenous a-
syn. 
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Aims 

Aggregation and neuron-to-neuron transmission are attributes of alpha-synuclein relevant to its pathogenic role in 
human synucleinopathies such as Parkinson´s disease (PD). Recent evidence reinforces the hypothesis of a 
prion-like propagation of the protein through the nervous system, with exosomes potentially emerging as a player 
to mediate this transmission. Previously, we have demonstrated that alpha-synuclein can be released from cells 
in exosomes which can mediate the generation of aggregates in neighbouring normal cells. The objective of this 
study was to investigate the impact of the pathways involved in PD on exosome-mediated alpha-synuclein 
release and transmission.   

 

Method 

Using cell models, we investigated the pathway leading to the intracellular transfer of alpha-synuclein to 
exosomes to understand which factors associated with PD pathology may influence the level of protein release 
from cells in exosomes. We modelled chaperone-mediated autophagy (CMA) dysfunction (LAMP-2A knockdown) 
and various important risk factors for developing PD including: alpha-synuclein A53T mutation and S129 
phosphorilation, LRRK2 G2019S mutation and GBA1 knockdown or inhibition. Exosomes were isolated by 
ultracentrifugation.   

 

Results 

Our experiments demonstrated that decreased alpha-synuclein degradation induced by CMA and GBA1 
dysfunction or LRKK2 mutation led to an increase in the release of alpha-synuclein in exosomes and a concurrent 
increase in transmission to recipient cells. Moreover we confirmed that alpha-synuclein mutations increased its 
release by exosomes.  

 

Conclusion 

This study demonstrates the importance of exosomes in the transmission of alpha-synuclein between cells and 
suggests that factors involved in various forms of PD accelerate this process, providing a new target for 
therapeutic intervention. 
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Aims 

To identify histones as a major constituent of nuclear proaggregant factors for alpha-synuclein aggregation in 
both apoptotic neurons and brains with alpha-synuclein pathology. 

Method 

The involvement of histones in alpha-synuclein aggregation was first evaluated in a neuron culture model, then 
validated in human brain tissues with alpha-synuclein pathology.  The accelerative effect of histones on alpha-
synuclein fibrillization was tested by mixing two individual recombinant proteins.  The resultant histone/alpha-
synuclein complexes were added to neuronal cultures and inoculated into mice brains for evaluating the 
transmissibility and seeding activity in vitro and in vivo, respectively. 

Results 

We found that histones increase in cytoplasmic fraction in a time-dependent manner during neuronal apoptosis 
via SDS-PAGE/Western blotting.  Immunoprecipitation assay showed that histones interact with alpha-synuclein 
in apoptotic neurons.  The association between histones and alpha-synuclein aggregates was confirmed in 
apoptotic neurons via immunocytochemistry.  Interestingly, using native SDS-PAGE/western blotting we found 
that alpha-synuclein can rapidly form aggregates upon interaction with histone; under electron microscopy, the 
resultant histone/alpha-synuclein aggregates contain a range of alpha-synuclein oligomers, including protofibrils 
and mature fibrils.  More importantly, such histone/alpha-synuclein complexes, showed transmissibility and 
seeding activity in vitro upon addition to cultured neurons; such transmissibility was further confirmed under in 
vivo condition via stereotaxic injection of the complexes into mice brains.    

Conclusion 

Our study strongly suggests that histones may be one of the nuclear proaggregant factors that trigger alpha-
synuclein aggregation in both apoptotic neurons and brains with alpha-synuclein pathology. 
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Aims 

Qualitative or semi-quantitative methods are often used to evaluate the extent of neuron-to-neuron transmission 
of alpha-synuclein and the degree of ensuing axonal pathology in animal models. The purpose of these studies 
was twofold. First, we developed and validated an unbiased approach for quantifying length and density of 
“recipient” axons in a model of inter-neuronal protein transfer triggered by alpha-synuclein overexpression. Under 
the same experimental paradigm, we also measured the volume of neuritic varicosities as an indicator of 
progressive alpha-synuclein accumulation and axonal pathology.       

Method 

Neuron-to-neuron transfer of human alpha-synuclein was triggered by protein overexpression in the mouse and 
rat medulla oblongata; transmission of the exogenous protein was then assessed in tissue sections from more 
rostral brain regions. The mean total length and density of human alpha-synuclein-positive axons was estimated 
in a pontine area encompassing the locus coeruleus and parabrachialis nucleus using the Space Balls 
stereological tool. The volume of human alpha-synuclein-immunoreactive axonal swellings was measured 
employing the stereological isotropic nucleator probe. 

Results 

Both quantitative stereological approaches were feasible and allowed rapid, reproducible and unbiased 
comparisons of pathological alpha-synuclein transfer under different experimental conditions (e.g., wild-type mice 
vs. alpha-synuclein-deficient animals). A direct correlation was found between progressive alpha-synuclein 
transmission and severity of axonal pathology. 

Conclusion 

Methods described in this study could be particularly valuable to assess mechanisms of inter-neuronal alpha-
synuclein transmission and to evaluate therapeutic strategies aimed at counteracting it. 
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Aims 

Self-propagating protein aggregates, such as those found in prion diseases and the synucleinopathies, can exist 
as distinct strains in which the protein aggregates adopt different misfolded conformations. Assays capable of 
discerning alpha synuclein strains, especially when the aggregates are present in complex biological samples 
such as brain homogenates, are currently lacking. For prion diseases, a conformational stability assay (CSA) that 
measures the relative resistance of protein aggregates to denaturation by chaotropic agents has been widely 
used to distinguish strains. We hypothesized that the CSA could also be used to discern alpha synuclein 
aggregate strains. 

Method 

To test whether the CSA could be adapted for the biochemical characterization of strains of alpha synuclein 
aggregates, we analyzed various preparations of recombinant alpha synuclein fibrils as well as brain 
homogenates from clinically ill hemizygous TgM83 mice inoculated with a variety of alpha synuclein aggregate-
containing samples. 

Results 

A modified version of the CSA was capable of discerning conformational differences in recombinant alpha 
synuclein fibrils formed under distinct conditions. When we performed the CSA on brain homogenates from 
inoculated TgM83 mice, we found evidence that different inocula induce the formation of distinct conformational 
states of self-propagating alpha synuclein aggregates in the brain. 

Conclusion 

These findings demonstrate the applicability of the CSA for the characterization of alpha synuclein aggregate 
conformational states, including in brain homogenates. In addition, these results provide support for the existence 
of distinct strains of alpha synuclein aggregates in synucleinopathies.  
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Aims 

Parkinson’s disease (PD) is a neurodegenerative disorder characterised by the formation of intracellular 
inclusions mainly composed of α-synuclein (α-syn) aggregates. Evidence suggests that the spreading of α-syn 
could occur through a similar paradigm as prion diseases, however, the mechanisms and cellular types 
responsible for α-syn intercellular propagation are not yet fully elucidated. Evidence from our laboratory indicates 
that cell-to-cell contact plays an important role in the propagation of α-syn. In fact, we found that transfer of α-syn 
is mediated by tunneling nanotubes (TNTs) in neuronal CAD cells. Here we studied the dynamics of α-syn 
intercellular spreading in primary neurons, glial cells and organotypic brain slices. 

Method 

Internalization rate of α-syn preformed fibrils was assessed by quantitative fluorescence microscopy. An in vitro 
co-culture model was established in which donor neurons loaded with α-syn fibrils were cultured with cell tracker 
green-labelled acceptor astrocytes or CAD cells and vice versa. Also, we established an ex vivo co-culture of 
primary astrocytes and organotypic brain slices. 

Results 

We show that primary neurons and astrocytes efficiently internalize α-syn fibrils and transfer it to neighbouring 
cells. We could also identify TNTs containing α-syn in CAD-neuron co-cultures and detected higher transfer 
efficiency from neurons to astrocytes. This is in agreement with our findings with organotypic slices, where α-syn 
is transferred from the astrocytes to the brain slices in a way that involves almost exclusively astrocyte-to-
astrocyte interaction. 

Conclusion 

These results contribute to a better understanding of the cellular player dynamics as well as the mechanisms 
involved in the spreading of α-synuclein. 
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Aims 

Gastrointestinal pathophysiology in Parkinson’s disease (PD) is a primary non-motor defect that can precede 
motor symptoms of PD by many years. Research has focused on how α-synuclein pathology may originate in the 
enteric nervous system (ENS) and spread via vagal nerves to the brain and studies show gut microbiome 
alterations in PD. However, limited information is available on whether CNS accumulation of α-synuclein in PD 
impacts gut pathophysiology, which we aimed to examine using a PD animal model. 

Method 

The recombinant adenoviral vector overexpression human-α-synuclein (rAAV-α-syn) rat model of PD was 
employed. The integrity of enteric neuronal and glial systems was investigated using wholemount dissections of 
the colon with immunofluorescence. UPLC-mass spectrometry quantified faecal bile acid composition, a key 
indicator of microbiome and host health. 

Results 

Results show that significant changes in faecal bile acid composition occur in the rAAV-α-syn model compared to 
controls, current studies are investigating whether these changes correlate with microbiota alterations. Levels of 
enteric glial cells, labelled with S100β and GFAP, were significantly increased in the ENS submucosal plexus of 
rAAV-α-syn rats compared to controls, suggesting α-synuclein overexpression in brain increases inflammation in 
the gut. Interestingly, no human-α-synuclein was detected in colonic enteric wholemounts. However, there 
appeared to be increased numbers of myenteric neurons positive for endogenous rat-α-synuclein in rAAV-α-syn 
rats compared to controls.  

Conclusion 

Together, these findings suggest that accumulation of α-synuclein in the CNS causes a number of changes to gut 
pathophysiology including an inflammatory phenotype, indicating a bidirectional relationship between the gut and 
brain in PD 
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Aims 

Gastrointestinal (GI) alpha-synuclein detection may represent a clinically useful biomarker for Parkinson’s disease 
(PD). Different possible conformations of alpha-synuclein play role in PD pathogenesis, including monomeric, 
oligomeric and fibrillary variants. We used three different detection techniques to identify all these forms in the 
paraffin-embedded GI biopsies from PD and healthy controls.  

Method 

We systematically screened participants in the longitudinal Oxford Parkinson’s Disease Centre (OPDC) Discovery 
cohort for previous GI biopsies. We then applied immunohistochemistry (IHC), paraffin-embedded tissue (PET) 
blot and proximity ligation assay (PLA) to retrieved biopsies to detect alpha-synuclein conformational variants 
(IHC for monomeric, phosphorylated and oligomeric alpha-synuclein; PET-blot for fibrillary, synaptic alpha-
synuclein; PLA for oligomeric alpha-synuclein).  

Results 

A total of 163 tissue blocks were collected from 51 PD cases and 21 healthy controls. Within the PD group, in 31 
patients biopsies had been taken before PD diagnosis (prodromal), while in 20 patients biopsies were subsequent 
to PD diagnosis. With IHC, four staining patterns were detected (neuritic, ganglionic, cellular, and epithelial), while 
two distinct staining patterns were detected with PLA (diffuse and cellular) and with PET-Blot (peri-crypt and 
cellular). While several of these staining signals correlated with each other, no single technique or staining pattern 
was able to reliably distinguish PD from healthy controls. Intraneuronal IHC staining was relatively more prevalent 
in the rostral GI tract compared to the more distal regions.  

Conclusion 

Despite systematic detection of all conformational variants in a large, clinically and demographically well-
characterized sample, detection of alpha-synuclein in the GI tract is not a reliable marker for PD.  
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Aims 

Aggregation of mis-folded proteins is a feature common to many neurodegenerative diseases. In Parkinson’s 
disease, characterized neuropathologically by the presence of intraneuronal Lewy bodies and Lewy neuritis, the 
attention has been particularly focused on mis-folded and aggregated α synuclein (fibrillar α synuclein) which is a 
major component of both Lewy bodies and Lewy neurites. Experimental studies  and a growing body of evidence 
has emerged demonstrating that synthetic α synuclein fibrils (both human and murine) are capable of ‘seeding’ 
and propagating α synuclein pathology not only in α synuclein transgenic mouse models but importantly in non-
transgenic (WT) neuronal cultures and mice (Luk, K.C. et al., 2012a ; Luk, K.C. et al., 2012b; Volpicelli-Daley, 
L.A. et al., 2014).  

Method 

PsychoGenics has extensive experience working with both human and murine synthetic alpha synuclein fibrils in 
a variety of murine neurodegenerative disease models. Stereotaxic administration of 5μg of murine pre-formed 
fibrils (Proteos Inc.) is sufficient to induce a progressive α synuclein pathology, reduced dopamine levels and 
motor deficits in murine models (Martinez, T. et al., SFN 2014). 

Results 

 
Conclusion 

As a continuation of our previous study sponsored by the Michael J Fox Foundation, PsychoGenics has 
expanded the study in WT mice as well as other murine models to assess the behavioral and pathological 
consequences of α synuclein propagation and aggregation. 
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Aims 

The aim of this study is to investigate whether neuronal intercellular communication channels termed gap 
junctions, play a role in the spreading pathology of alpha-synuclein (α-syn) in Parkinson’s disease (PD) and 
related synucleinopathies. 

Method 

We differentiated human dopaminergic SHSY-5Y cells using our 3D model system then treated cells with 1 µM α-
syn monomers, oligomers or fibrils tagged to ATTO-550, a fluorescent dye for 24 hrs in the presence or absence 
of different concentrations Carbenoxole (CBX), a well-known gap junction inhibitor.  We then measured fluoresce 
intensity within cells as a measure of protein uptake. Subsequently, we over-expressed connexin-32 or connexin-
43 in HEK cells then measured uptake of α-syn monomers, oligomers or fibrils by Western blot analysis. Finally, 
we co-culture SH-SY5Y cells over-expressing α-syn-GFP and connexin-32-mcherry or mCherry proteins alone 
then quantified α-syn intercellular transfer of proteins over time using flow cytometry. 

Results 

Over-expression of connexin-32 but not connexin-43 significantly increases oligomeric α-syn uptake compared to 
α-syn monomers or fibrils. In our co-culture model system, we observed higher rates of α-syn transfer to cells 
over-expressing connexin-32-mCherry than cells over-expressing mCherry proteins alone.  Finally, we observed 
a significant decrease in protein uptake in the presence of CBX compared to untreated controls.  

 

Conclusion 

The increase in α-syn oligomers in connexin-32 over-expressing cells and the observed reduction in α-syn uptake 
in the presence of CBX suggests that gap junctions composed primarily of connexin-32 play a role in the uptake 
and intercellular transfer of α-syn and may be involved in the prion-like transfer mechanism associated with 
Parkinson's disease. 
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ADPD7-1161 
NEURON-TO-NEURON PROTEIN TRANSMISSION TRIGGERED BY ALPHA-SYNUCLEIN 
OVEREXPRESSION: LONG-TERM STUDIES 
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Aims 

Progressive spreading of alpha-synuclein pathology from the medulla oblongata (MO) to more rostral brain 
regions is a feature of Parkinson’s disease. In earlier work, we developed an experimental model in which adeno-
associated viral vectors encoding human alpha-synuclein [(h)alpha-synuclein] were injected into the rat vagus 
nerve to induce protein overexpression in the MO. At 8 and 18 weeks post injection, overexpression of (h)alpha-
synuclein triggered its transmission to recipient neurons in more rostral areas and caused axonal pathology. 
Here, we aimed at investigating the relationship between (h)alpha-synuclein overexpression and protein 
transmission at later time points, 30-60 weeks. 

Method 

(H)alpha-synuclein transduction and neuronal degeneration were assessed in the dorsal motor nucleus of the 
vagus nerve (DMnX) using stereology . Caudo-rostral protein transmission was evaluated by counting the number 
of (h)alpha-synuclein-positive recipient axons in pontine, mesencephalic and prosencephalic brain regions. 

Results 

Sustained (h)alpha-synuclein overexpression within medullary neurons triggered a progressive increase in 
neuron-to-neuron protein transmission at 6 and 12 weeks after vector injections. At later time points (30 and 60 
weeks), the count of recipient axons containing (h)alpha-synuclein was significantly reduced in the pons, midbrain 
and forebrain; this decrease correlated with death of donor DMnX neurons.  

Conclusion 

In this model, interneuronal alpha-synuclein transmission was strictly dependent upon sustained protein 
expression within donor neurons and subsided as a consequence of damage/death of these neurons. Over time, 
protein accumulation within recipient axons likely led to their demise. No evidence of a “seeding” effect was 
observed as a potential mechanism to perpetuate alpha–synuclein brain spreading.   
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ADPD7-0563 
EXOSOMAL RELEASE OF ALPHA-SYNUCLEIN IS REGULATED BY SUMO-MODIFICATION AND 
AGGREGATION 
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Aims 

Aggregates of misfolded alpha-Synuclein are the pathological hallmark of Parkinson's disease and Lewy body 
dementia. Recent evidence points towards self-propagation of alpha-Synuclein pathology, mediated by transfer of 
misfolded alpha-Synuclein  and subsequent induction of of alpha-Synuclein misfolding and aggregation in so far 
unaffected target neurons. Interfering with alpha-Synuclein spreading would thus be an important therapeutic 
target in alpha-Synuclein related neurodegenerative disease. It is not fully understood how alpha-Synuclein which 
lacks a conventional secretion signal is released from cells and how extracellular alpha-Synuclein propagates 
following anatomical connections. We propose that exosomes, small extracellular vesicles, mediate spreading of 
alpha-Synuclein pathology. 

Method 

We use nanoparticle tracking analysis, electrochemiluminescence assays as well as protein lipid affinity assays to 
study our hypothesis in human cerebrospinal fluid and neuronal cultures. 

Results 

We show that alpha-Synuclein is present in exosomes in the central nervous system in vivo and provide evidence 
that exosomal alpha-Synuclein from cerebrospinal fluid derived from patients with Parkinson's disease and Lewy 
body dementia carry a pathogenic species which promotes alpha-Synuclein aggregation in vitro. We further 
elucidate the molecular mechanisms which regulate sorting of alpha-Synuclein and pathogenic alpha-Synuclein 
mutants into exosomes. Importantly, we find that SUMO modification as well as aggregation profoundly influence 
the amount of exosomal alpha-Synuclein released from neuronal cell cultures and elucidate the molecular details 
of this sorting process. 

Conclusion 

Our findings not only shed light onto an important pathomechanism but also hold potential as a therapeutic target 
and diagnostic biomarker in alpha-Synuclein related disorders. 
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NCX1 AND NCX3 AS POTENTIAL PLAYERS IN MITOCHONDRIAL-PROMOTED NEUROINFLAMMATION IN 
IN VITRO AND IN VIVO MODELS OF PARKINSON’S DISEASE 
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Aims 

The hypothesis that elevated intracellular calcium concentrations ([Ca
2+

]i) might participate to the selective 
degeneration of SNpc neurons has been recently taken in consideration, thus suggesting that an alteration of 
[Ca

2+
]i homeostasis could be also involved in the pathogenesis of PD. We investigated whether alterations in the 

expression of NCXs might be correlated with motor impairment observed in mice expressing human A53T variant 
of alpha-synuclein during their life span.  

  

Method 

By means of  biochemical , immunohisochemistry and confocal microscopy approaches, this study is aimed to 
identify a relationship among mitochondrial dysfunction, alpha-syn, neuroinflammation and dopaminergic 
neuronal degeneration. 

Results 

We found an impairment of NCX2 and NCX3 expression in midbrain and an increase in NCX1 expression in 
striatum during aging in A53T compared to WT mice. Interestingly, a significant increase of both GFAP- and Iba-
1-positive cells and a reduction of  TH-positive neurons was observed in the SNc and CPu of A53Tmice, as 
compared with WT. These findings correlate with a time-dependent reduction in motor activity in A53T mice 
compared to WT. Finally, in vitro experiments in mesencephalic neurons obtained from WT and A53T mice 
demonstrate an impairment in NCX3 expression, an increase in intracellular calcium concentration, mitochondrial 
calcium overload and hyperpolarization of mitochondrial membrane. 

Conclusion 

These findings let to hypothesize that changes in NCXs levels and activity might play a role in mitochondrial 
dysfunction, microglial activation and neuronal demise observed in A53T transgenic mice thus proposing a 
relationship between NCX dysfunction and motor impairment observed in mice overexpressing A53T variant of α-
synuclein. 
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ADPD7-1608 
REGULATION OF ALPHA-SYNUCLEIN TRANSMISSION BY KALLIKREIN-RELATED PEPTIDASE 6 
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Aims 

The hypothesis of alpha-synuclein prion-like propagation and its potential implication in the progression of 
Parkinson’s disease (PD) has gained much attention. In this context, secreted alpha-synuclein species may be a 
key determinant of PD pathology and thus, elucidation of the mechanisms that regulate the protein levels of 
extracellular alpha-synuclein becomes essential. Our recent work has suggested that kallikrein-related peptidase 
6 (KLK6), a secreted serine protease that is predominantly expressed in the CNS known to cleave recombinant 
alpha-synuclein, is also implicated in the regulation of naturally secreted alpha-synuclein turnover. Here, we 
sought to investigate the ability of KLK6 to process fibrillar forms of alpha-synuclein that have been shown to 
spread from cell-to-cell and transmit pathology. 

Method 

Adenoviral vectors that drive the expression of stabilized active KLK6 R80Q or inactive KLK6 S197A were 
generated. Primary neuronal cortical cultures prepared from wild-type (wt) or Klk6 knockout mice (Klk6

-/-
) were 

used as our main experimental model. 

Results 

By using recombinant and adenoviral driven expressed KLK6, we show that KLK6 is able to cleave fibrillar forms 
of alpha-synuclein that have the ability to propagate in vivo. Furthermore, primary neuronal cortical cultures 
prepared from Klk6

-/-
 mice have shown differential uptake capacity of alpha-synuclein fibrillar forms compared to 

wt cultures, highlighting the effect of KLK6 deletion on alpha-synuclein protein levels. 

Conclusion 

These findings indicate that KLK6 seems to be a major degrading enzyme of alpha-synuclein and that any 
impairment of this clearing mechanism may be a key contributor to the accumulation and cell-to-cell transmission 
of aggregated pathogenic alpha-synuclein. 
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ADPD7-0642 
UPTAKE AND TRAFFICKING OF EXTRACELLULAR ALPHA SYNUCLEIN WITHIN RECIPIENT CELLS 
DEPENDS ON ITS STATE OF AGGREGATION 
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Aims 

Objectives: Aggregation and neurotoxicity of alpha synuclein (aSyn) is linked to the neurodegeneration in 
Parkinson’s disease (PD). Cell-to-cell transmission of aggregated aSyn is considered to be one important 
mechanism for the progression of PD-related neuropathology. The hypothesis of aSn pathology propagation 
proposes that aSyn is released into the extracellular space, uptaken by receptor cells and acts as an aggregation 
“seed”, promoting the aggregation of endogenous aSyn. Our previous studies have shown that extracellular 
applied aggregated aSyn is especially toxic to dopaminergic neurons. aSyn is predominantly localized in the 
cytoplasm, therefore to initiate aggregation in receptor cells, exogenous aSyn must gain access to the cytosol, 
bypass the degradation pathways, and interact with endogenous cytosolic aSyn. Thus, we elucidate the 
mechanisms with which receptor cells process monomeric and aggregated extracellular applied aSyn.  

 

Method 

Methods: Different neural cell types, including human neuroglioma H4 cells, were exposed to monomeric or 
aggregated aSyn forms (oligomers and fibrils). The uptake and aggregation state in recipient cells were analyzed 
by using immunocytochemistry, biochemical fractionation and Western blot analysis. 

 

Results 

Results: We observed that aggregated aSyn species are more efficiently incorporated. In H4 cells, extracellular 
aSyn, in particular oligomeric aSyn, is internalized by clathrin-dependent endocytosis. We confirmed that 
exogenous aSyn enters the cytosol. Importantly we demonstrate that specifically aggregated aSyn leads to 
distinct and significant morphological as well as functional alterations in lysosomes.  

 

Conclusion 

Conclusions: The data suggests that the toxicity of aggregated exogenous aSyn is attributed to an effective 
uptake and compromised degradation capacity of recipient cells. 
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ADPD7-1623 
ROLES OF UNCONVENTIONAL PROTEIN SECRETION IN CELL-TO-CELL TRANSMISSION OF ALPHA-
SYNUCLEIN 
Y. Ye
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Aims 

Cell-to cell transfer of misfolded proteins propagates aberrant polypeptides throughout a multi-cellular organism, 
which can serve as seeds to cause wide spread protein aggregation and neurodegeneration. How misfolded 
proteins are released from cells is unclear, which is the subject of our study. 

Method 

We used a combination of biochemical, genetic, and live cell imaging tools to establish a new unconventional 
protein secretion pathway that is dedicated to the secretion of misfolded cytosolic proteins lacking signal 
sequences. We name this pathway misfolding-associated protein secretion (MAPS). 

Results 

We show that MAPS can secrete a wide variety of disease-causing proteins including Tau, α-synuclein, 
polyglutamine-containing proteins, and TDP-43.  We further identify the endoplasmic reticulum (ER)-associated 
deubiquitinase USP19 as a key MAPS regulator; We  demonstrate that the catalytic domain of USP19 possesses 
an unprecedented chaperone activity, allowing recruitment of misfolded proteins to the ER surface for 
deubiquitination. Deubiquitinated cargos are then encapsulated into ER-associated late endosome vesicles and 
secreted to the cell exterior.  USP19 deficient cells cannot efficiently secrete unwanted proteins and grow more 
slowly than wild-type cells under a proteotoxic stress condition. Moreover, we find that USP19 can interact with 
HSC70 and its co-chaperone DNAJC5 to coordinate the export of misfolded cytosolic proteins such as α-
synuclein. 

Conclusion 

Our work suggests that MAPS, while offering short-term protection to individual cells under proteasome 
dysfunctional conditions, might contribute to the prion-like behaviors of aggregation-prone proteins that are 
detrimental to a multicellular organism during aging. 
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GBA COPY NUMBER VARIATION IN THE SOUTH AFRICAN AFRIKANER POPULATION – IMPLICATIONS 
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Aims 

GBA gene mutations are medically important for Gaucher’s disease (GD) and Parkinson’s disease (PD). 

Pathogenicity is caused by loss of glucocerebrosidase enzyme function, thus additional gene copies are of great 
clinical importance.  Several genome-wide analyses have identified Copy Number Variations (CNVs) in the GBA 
gene, but GBA CNVs are not routinely screened for in diagnostic laboratories. The aim of this study was to 
determine whether GBA CNVs are present in Afrikaner Parkinson's disease patients. 

Method 

We conducted a pilot study in 56 Afrikaner individuals with Primary PD (age-of-onset 59.9 ± 13.8 years, disease 
duration 7.8 ± 7.7 years) and 25 ethnically matched controls (age: 76.48 ± 13.66 years) with a pre-validated ABI-
Taqman CNV assay for the Human GBA gene (Hs00116386_cn, Thermo Fischer Scientific) and Human RNAse-

P reference assay (Catalog nr. 4403326, Thermo Fischer Scientific) on a real-time PCR system. Results were 
analyzed with the CopyCaller® software using the discrete binning algorithm.  

Results 

One sporadic PD-participant (age: 70 years, PD-onset: 60 years) and one control (age: 61 years) had three 
copies of the GBA gene (confidence score: >0.99 and 0.88, respectively). Altogether, GBA CNVs occurred in 
2.5% of Afrikaner participants in our cohort. 

Conclusion 

GBA CNVs are present in the Afrikaner population. An increase in GBA copies could also increase the enzymatic 
activity, which might be beneficial. Harboring an additional functional GBA gene can potentially ameliorate the 
effect of deleterious mutations and should be considered during genetic counseling and diagnostic testing in PD 
and GD. 
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TCTEX1 PLAYS A KEY ROLE IN THE Α-SYNUCLEIN AUTOPHAGY LYSOSOMAL DEGRADATION 
PATHWAY IN SH-SY5Y CELLS 
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Aims 

Tctex1 is an important structure of dynein light chain in mammalian cells, helping move targets toward the 
centrosome for degradation. Clarifying the role of Tctex1 in α-synuclein autophagy lysosomal degradation may 
offer insights into the formation of Lewy bodies and neuronal death. 

Method 

We constructed dsRED-N1-TcTex-1 overexpression, pDsRED2-N1-TcTex-1(T94E) mutation and Tctex1 siRNA-
vector and transfected into SH-SY5Y cells. Cell viability was detected by WST. Effect of Tctex1 siRNA on cell 

apoptosis was detected by flow cytometry. Relative protein expression of Tctex1、α-tublin、LC3II、α-synuclein 

and LAMP2 were measured by Western Blot. mRNA levels of α-synuclein、LC3-II and Tctex1 were measured by 

real-time quantitative PCR. Confocal microscopy was used to observe expression of Tctex1、α-tublin、LC3II、α-

synuclein、LAMP2 and their sublocalizations in cells. 

Results 

1. WST assay results show that cell activity decreased after Tctex1 mutation (T94E) and siRNA-Tctex1; Tctex1 
overexpression increased cell activity. 2. Flow cytometry results show apoptosis increased after siRNA-Tctex1 
interference. 3. In Tctex1 mutation and siRNA-Tctex-1 transfected cell lines Tctex1 and dynein protein levels 
decreased; α-synuclein, LC3-II and LAMP2 protein increased. However, α-synuclein, LC3-II and LAMP2 proteins 
were reduced in Tctex1 overexpression cell lines, with the same trend was found in mRNA levels. 4. In Tctex1 
mutation and siRNA-Tctex1 transfected cell lines Tctex1 fluorescence intensity weakened; α-synuclein, LC3-II 
and LAMP2 fluorescence was enhanced. 

Conclusion 

Tctex1 mutants and siRNA-Tctex-1 interference lead to Tctex1 downregulation and dysfunction. Tctex-1 
overexpression promoted autophagy lysosome fusion and effectively degraded α-synuclein with increased cell 
activity. Thus, Tctex-1 plays an important role in α-synuclein autophagic degradation and maintaining cell 
homeostasis. 
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Aims 

Tctex1 is an important structure of dynein light chain in mammalian cells, clarifying the role of Tctex1 in α-
synuclein autophagy lysosomal degradation may offer insights into the formation of Lewy bodies and neuronal 
death. 

Method 

We constructed dsRED-N1-TcTex-1 overexpression, pDsRED2-N1-TcTex-1(T94E) mutation transfected into SH-

SY5Y cells. Cell viability was detected by WST. Relative protein expression of Tctex1、α-tublin、LC3II、α-

synuclein and LAMP2 were measured by Western Blot. mRNA levels of α-synuclein、LC3-II and Tctex1 were 

measured by real-time quantitative PCR. Confocal microscopy was used to observe expression of Tctex1、α-

tublin、LC3II、α-synuclein、LAMP2 and their sublocalizations in cells. 

Results 

1. WST assay results show that cell activity decreased after Tctex1 mutation (T94E), while Tctex1 overexpression 
increased cell activity. 2. In Tctex1 mutation transfected cell lines, Tctex1 and dynein protein levels decreased; α-
synuclein, LC3-II and LAMP2 protein increased. However, α-synuclein, LC3-II and LAMP2 proteins were reduced 
in Tctex1 overexpression cell lines, with the same trend was found in mRNA levels. 3. In Tctex1 mutation 
transfected cell lines, Tctex1 fluorescence intensity weakened; α-synuclein, LC3-II and LAMP2 fluorescence was 
enhanced. Fluorescence intensity of α-synuclein, LC3-II and LAMP2 weakened in Tctex1 over-expressing cells. 

Conclusion 

Tctex1 mutant’s interference lead to Tctex1 downregulation and dysfunction. Although autophagy (LC3-II levels) 
increased, targets did not relocate to perinuclear by Tctex-1, they fused with lysosomes, resulting in α-synuclein 
degradation disorder and cell activity decrease. Tctex-1 overexpression promoted autophagy lysosome fusion 
and effectively degraded α-synuclein with increased cell activity. Thus, Tctex-1 plays an important role in α-
synuclein autophagic degradation and maintaining cell homeostasis. 
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Aims 

Parkinson’s disease (PD) is characterized by alpha-synuclein aggregation which may reflect autophagy and 
lysosomal dysfunctions. Recently, PD familial genes such as ATP13A2 has been suggested to converge on 
autophagy pathways and therefore alpha synuclein metabolism.This study aims to investigate the 
interrelationship between ATP13A2 deficiency and alpha-synuclein accumulation.  

Method 

Novel ATP13A2 KO mice were crossed with transgenic human alpha-synuclein A53T mice to generate four 
genotypes for analysis: A53T/ATP13A2 KO (cross), A53T, ATP13A2 KO and wild-types. Brain regions including 
cortex, cerebellum and olfactory bulb were analysed for a-synuclein accumulation, autophagic and endocytic 
marker levels using Western blotting. Brain sections were analysed for nigral neuron and terminal counts using 
immunohistochemistry and stereology. 

  

Results 

Cross mice revealed a significant 25 percent loss of dopaminergic phenotype in the substantia nigra at 9 months, 
compared to A53T Tg, ATP13A2 KO and WT mice. There was a corresponding 15 percent increase in 

dopaminergic terminals in the striatum of cross mice at 9 months, compared with wild types. Interestingly, 
detergent-soluble alpha-synuclein levels were similar in olfactory bulb, cortex and cerebellum of 9-month-old 
cross and A53T Tg mice. Protein expression levels of autophagy marker (p62) and endocytic marker (Rab11) 
were downregulated in a similar pattern in cross and A53T Tg mice as compared to WT mice.  

Conclusion 

ATP13A2 deficiency triggers loss of dopaminergic phenotype in nigral neurons and compensatory sprouting of 
dopaminergic terminals in the striatum. Importantly, it occurs without accumulation of soluble alpha-synuclein, 
suggesting that these phenomena are independent of soluble alpha-synuclein metabolism.  
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Aims 

Glucocerebrosidase (GBA) is a lysosomal enzyme, which degrades glucocerebrosides, neuronal membrane 
components. Its functional impairment is causative for Gaucher’s disease. Such impairment also leads to chronic 
lysosomal stress, and thereby to a reduced α-synuclein clearance, possibly bringing about an α-synucleinopathy. 
In this project, heterozygous 24-month-old GBA knock-out mice were used to characterize such α-
synucleinopathy. 

Method 

Preliminarily, the project aimed to optimize the methods to highlight the α-synucleinopathy. An antibody against 
phosphorylated α-synuclein was used to characterize a well-established model of progressive α-synucleinopathy: 
the pre-formed fibril inoculated mice. Several experimental fluorophores that bind β-sheet-rich proteins were 
tested on the same model. One of them, namely HS84, stained Lewy body/neurite-like structures in a highly 
specific way, with far less background noise compared to antibodies, and to the gold-standard fluorophore 
pFTAA. 

Results 

Different staining techniques were applied to GBA KO mice. Firstly, the α-synuclein staining revealed a massive 
accumulation, which appeared eminently at presynaptic level, and not at perinuclear or somatic level. Such 
pattern is typical of early stages of α-synucleinopathy. Secondly, the HS84 was used as a marker of large 
aggregates. However, no KO-specific aggregate could be observed in any brain region. Finally, GFAP staining 
was performed, to look for astrocytosis. Nevertheless, the astrocyte distribution did not show any obvious 
difference between KOs and WTs. The astrocyte counting in the hippocampus did not result in a significant 
difference either. 

Conclusion 

All the evidences confirm that the α-synucleinopathy is present in GBA KO mice, yet it is still at an early stage. 
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DIFFERENT MOLECULAR PATHWAYS THAT INDUCE AUTOPHAGY PROTECT AGAINST ALPHA-
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Aims 

Investigation of the protective potential of different autophagy activators against alpha-synuclein induced toxicity 
in Lund human mesencephalic (LUHMES) cells. 
 
In autophagy, protein structures or whole organelles are engulfed by a double layer membrane, building the 
autophagosome, which is thereafter transported to and fused with a lysosome, to form the autolysosome, in which 
degradation takes place. Pharmacological compounds can promote autophagy through different cellular pathways 
(e.g. mTOR dependent and mTOR-independent). 

Method 

Overexpression of alpha-synuclein was achieved by transduction with adenoviral vectors in LUHMES cells, which 
are immortalized human dopaminergic progenitor cells that can be differentiated to human postmitotic neurons. 
Treatments with different autophagy activators were started 24 hours after virus transduction. LDH release in the 
culture medium was performed to measure cytotoxicity levels. Furthermore the presence of autophagosomes was 
monitored by LC3II western blots. 

Results 

Different compounds modulating autophagy via the mTOR dependent or the mTOR independent pathway led to 
an induction of autophagy, visualized by LC3II Western blots.  Overexpression of alpha-synuclein with adenoviral 
vectors led to ~50% cell death in LUHMES cells. The autophagy activating compounds protected against alpha-
synuclein induced toxicity, regardless of the intracellular pathway. 

Conclusion 

Different autophagy modulators rescued LUHMES neurons from alpha-synuclein induced cell death. However, we 
found that the pathway of pharmacological intervention was not relevant and the cells could be protected by 
mTOR dependent and independent pathways.  
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NANODISCS FORMATION BY SYNUCLEIN VARIANTS 
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Aims 

The essential physiological function of synuclein is still unknown but sequence similarity with apo-lipoprotein 
suggests it can interact with membranes and form nanodiscs to perform various function. Lose of formation of 
nanodiscs by synuclein mutants can also be related to  
diseases. In this study we tried to find the propensity of nanodiscs formation by disease-linked PD (Parkinson's 
Disease) mutants. What are the factors which increase the amount of nanodisc formation.  

Method 

Recombinant synuclein Protein was expressed in E.Coli and purified by using Ion exchange and hydrophobic 
chromatography. 
Nanodiscs were purified by size exclusion chromatography. To characterise the morphology of nanodisc negative 
stain electron microscopy has been done. 

Results 

All three variants of synuclein (alpha,beta and gamma) showed sequence similarity with apo-lipoprotein 
 
Secondary structure prediction showed high helix formation for gamma synuclein followed by beta synuclein and 
alpha synuclein. 
 
Nanodiscs formation was more for more helical variants, which suggested the increase in helicity may increase 
the nanodiscs amount. 
 
Different variant of Synuclein showed different propensity to form nanodiscs. Variants with more helicity has 
formed more nanodisc formation.  
 
Morphology of nanodiscs also showed some difference in the size as well as in shape which suggests a different 
mechanism of nanodiscs formation by synuclein varients.  

Conclusion 

Increase in the helix propensity increases the nanodiscs formation, disease-linked PD mutations change the 
nanodisc amount in the similar way. Decrease and increase in the amount of nanodiscs can be related with lose 
and gain of function. Further studies can be important by revealing the effect of nanodiscs on the aggregation 
pathway of synuclein.  
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Aims 

The SYNJ1 homozygous mutation (p.Arg258Gln) leads to juvenile Parkinsonism (PARK20). SYNJ1 plays an 
important role in synaptic vesicle cycling, and macroautophagy. The p.Arg258Gln mutation impairs the Sac1 
domain phosphatase activity of SYNJ1 protein (Krebs et al, 2013). To investigate the effects of this mutation on 
the molecular disease mechanisms we have developed in vitro models for of PARK20 and control differentiated 
neurons and small molecule induced dopaminergic (iDA) neurons, derived from SYNJ1 p.Arg258Gln patient and 
unrelated control induced Pluripotent Stem Cells (iPSCs). 

Method 

SYNJ1 Patient derived and control iPSCs were differentiated for 3 with small molecules or 8 weeks with growth 
factors resulting in iDA and mixed neurons. After differentiation, cells were probed for markers for synaptic vesicle 
recycling pathways (i.e. clathrin, endophilin) using immunocytochemistry and Western blotting techniques. 
Macroautophagy markers, were also examined with and without induction of autophagy (i.e. LC3B, WIPI2). 
Expression levels were quantified using FIJI software. 

Results 

Beta-3 Tubulin positive neurons are present after both 3 and 8 weeks of differentiation. Furthermore Tyrosine 
Hydroxylase expressing neurons could be detected after 3 weeks of small molecule treatment both in control and 
patient. Immunohistochemistry analysis showed increased amount of WIPI2 positive vesicles in patient derived 
neurons as compared to control neurons before and after starvation.  

Conclusion 

Our preliminary data indicate that the SYNJ1 p.Arg258Gln mutation affects the autophagy pathway, indicated by 
increased levels of WIPI2 expression in patient derived neurons. Further research is needed to clarify the role of 
SYNJ1 in autophagy and synaptic vesicle cycling.  
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GLUCOCEREBROSIDASE DEFICITS IN BRAINS OF PARKINSON’S DISEASE AND DEMENTIA WITH LEWY 
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Aims 

The present study aims to characterize changes in activities and mRNA expression of lysosomal enzymes, 
including β-glucocerebrosidase (GCase), in selectively vulnerable brain regions of patients with Parkinson’s 
Disease (PD) and Dementia with Lewy Bodies (DLB) compared to controls, screened for GBA variants. 

Method 

Enzymatic activities of GCase, β-hexosaminidase and cathepsin D (CathD) were measured using fluorimetric 
assays in frontal cortex (FC), putamen and substantia nigra (SN) of patients with PD, DLB and age-matched 
controls (n=15/group). Additionally, mRNA expression of GBA and some of its interactors, including LIMP-2, was 
measured using qPCR. The GBA genomic region was Sanger sequenced for all donors. 

Results 

GCase activity was decreased (-20%) in the SN, and CathD activity (-15%) in the FC, of PD and DLB patients 
compared to controls. Expression of GBA, but not of its interactors, was decreased in the PD SN (-24%). In total, 
6 GBA variants, among which Asp140His and p.Leu444Pro, were detected. Population stratification based on 
genetic results showed substantially lower GCase (~-40%) and CathD (~-30%) activities in GBA-variant carriers 
compared to controls in all measured regions and in the FC, respectively. Furthermore, GCase activity was 
significantly lower (-18%) in the SN of PD and DLB patients without GBA variants compared to controls. 

Conclusion 

Our results show decreased GCase activity and mRNA expression in the brain of PD and DLB patients with and 
without GBA variants. Alterations were less pronounced for other lysosomal enzymes or GBA interactors. Our 
results indicate a key role for GCase in GBA-variant-related and nonrelated PD and DLB. 
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DISSECTING THE DEGRADATION PATHWAY INVOLVED IN PLK2-MEDIATED Α-SYNUCLEIN SELECTIVE 
TURNOVER 
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Aims 

Converging lines of evidence support the central role alpha-synuclein (α-syn) accumulation and toxicity in the 
Parkinson’s disease (PD) pathogenesis. This abnormal α-syn accumulation is triggered by its gene 
duplications/triplications or by the impairment of its degradation. Therefore, lowering α-syn protein levels may 
represent a viable therapeutic strategy for the treatment of PD and related disorders. However, the question on 
how α-syn is eliminated in vivo has yielded controversial results. In a recent study, we described a new selective 
α-syn autophagic degradation pathway (Oueslati et al., 2013). This process is governed by PLK2 kinase activity, 
α-syn phosphorylation at Ser129 and α-syn/PLK2 protein-protein interaction. Interestingly, activation of this 
degradation pathway reduced α-syn protein levels and mitigates its toxicity in a rat model of PD (Oueslati et al., 

2013). These results suggest that PLK2-mediated α-syn turnover may offer a unique opportunity to modulate, in a 
selective manner, α-syn turnover and reduce its toxicity in vivo. Nevertheless, the exact molecular mechanisms 
underlining this cellular process remain unexplored. 

 

Method 

In the present study, we sought to further investigate the molecular determinants of PLK2-mediated α-syn 
turnover in vivo, using a mammalian cell lines transiently overexpressing α-syn syn and PLK2 and by combining a 
battery of pharmacological and genetic approaches.  

Results 

Our results provide a detailed description of the new degradation route responsable for α-syn selective turnover. 

Conclusion 

In conclusion, our study provides new insight into the molecular mechanisms of α-syn elimination and offers new 
opportunities for the development of strategies aiming to reduce its accumulation and toxicity in vivo. 
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Aims 

The ubiquitin proteasome system (UPS) is a fundamental cellular pathway, degrading most unwanted intracellular 
soluble proteins. Dysfunction of the UPS has been associated with normal aging as well as various age-related 
pathological conditions, including chronic human neurodegenerative diseases such as Alzheimer's and 
Parkinson's diseases, leading to a significant interest in the involvement of this degradative system in neurons. 
The 26S proteasome is essential for neuronal homeostasis and survival in the mouse brain following conditional 
genetic homozygous knockout of Psmc1. The aim of this study was to show the effect of Psmc1 heterozygosity 
on cell cycle in mouse embryonic fibroblasts (MEFs) and mouse brain.  

Method 

Cell culture, 26S proteasome purification, Protein immunoblotting, Histopathology, Cell cycle analysis 

Results 

Neuropathologically and biochemically, Psmc1 heterozygous (Psmc1(+/-)) knockout mice were indistinguishable 
from wild-type mice. However, we report a novel age-related accumulation of intraneuronal lysine 48-specific 
polyubiquitin-positive granular staining in both wild-type and heterozygous Psmc1 knockout mouse brain. In 
Psmc1(+/-) MEFs, we found a significant decrease in PSMC1 levels, altered 26S proteasome assembly and a 
notable G2/M cell cycle arrest that was not associated with an increase in the cell cycle regulatory protein p21. 
The disturbance in cell cycle progression may be responsible for the growth inhibitory effects in Psmc1(+/-) MEFs. 

Conclusion 

Heterozygosity for the proteasomal Psmc1 ATPase is insufficient to cause neuropathology in mouse brain, but 
causes cell cycle defects in mouse embryonic fibroblasts 
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Aims 

Lysosomes play a key role in protein clearance but also in catabolism of glucosphingolipids. Several studies have 
demonstrated that lysosomal dysfunction is a central event in neurodegenerative diseases such as Parkinson’s 
disease (PD). Here, we aimed to study the contribution of the lysosome to the pathogenesis of PD through the 
analysis of a group of lysosomal enzymes in peripheral blood from sporadic PD patients. Moreover, we explored 
their impact on protein and lipid catabolism and cognitive decline. 

Method 

31 PD patients and 29 age-matched healthy controls were initially subjected under study.We first analysed the 
beta-glucocerebrosidase (b-GBA) activity in white blood cells according to van Dijk et al. (2013). We also 
assessed the b-GBA protein levels by western-blot. Statistical analysis was performed using the SPSS software. 
Continuous variables were presented as means (±standard deviations) and medians (ranges). Categorical 
variables were presented as count. We used Mann–Whitney U test for comparison between groups. 

Results 

Activity levels of b-GBA were significantly lower in PD patients compared to healthy controls (PD group: 10.44 ± 
3.42 nmol/min/mg; healthy control group: 12.00 ± 4.22 nmol/min/mg; p value = 0.038). In addition, they were 
correlated with protein concentration in both groups. Further analyses of other lysosomal enzymes in an 
increased population are currently on course. 

Conclusion 

Although we are currently adding to this study new subjects and enzymes, our preliminary data support a 
defective lysosomal activity in PD. These results encourage us to develop new and efficient pharmacological 
approaches aimed to restore the impaired lysosomal enzyme activities. 
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MODELS OF PARKINSON’S DISEASE 
F. Siani

1
, C. Ghezzi

1
, S. Cerri

1
, J. Saiani

1
, F. Blandini

1
 

1
C. Mondino National Neurological Institute, Laboratory of Functional Neurochemistry, Pavia, Italy  

 
Aims 

Heterozygous mutations in the GBA1 gene, encoding lysosomal enzyme glucocerebrosidase (GCase), increase 
the risk of developing Parkinson’s disease (PD). In this study we investigated the effects of GCase reduced 
activity, obtained using the specific inhibitor conduritol-ß-epoxide (CBE) to: 1) identify conditions differentiating 
GBA1-mutant patients; 2) identify synergistic interactions with PD-inducing toxin 1-methyl-4-phenyl-1,2,3,6-
tetraidropriridine (MPTP).  

Method 

Ex vivo experiments were conducted in fibroblasts from PD patients, with or without GBA1 mutations, and healthy 

controls. Cells were treated with increasing concentrations of CBE (10nM to 10µM) for 7 days and GCase activity 
and levels of GCase-related lysosomal proteins saposin C and LIMP2 were measured. For the in vivo 
experiments we used a PD-like murine model based on MPTP administration  (30 mg/kg daily for 5 days) 
combined with CBE (1, 10, 100 mg/Kg/day, i.p.). Brain sections were processed for the immunohistochemical 
evaluation of nigrostriatal degeneration, α-Syn accumulation and microglia activation. 

Results 

CBE induced a dose-dependent decrease in GCase activity that differently affected the various groups. 
Fibroblasts from PD patients showed increased susceptibility to CBE, with those from GBA1-mutant patients 
showing dramatic GCase inhibition at a concentration (50nM) ineffective in the other groups. No further 
modifications were observed in saposin C and Limp2 levels. CBE also dramatically reduced brain GCase activity 
in MPTP-treated animals, showing synergistic interactions with the neurotoxin effects. 

Conclusion 

The fibroblasts study pointed out a selective susceptibility to CBE in patients with GBA1 mutation, while the in 
vivo study provided useful information on the role of GCase deficiency in the neurodegenerative process of PD.  
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Aims 

Recently, missense mutations in DNAJC13/RME-8 gene have been identified in patients with PARK21 familial 

Parkinson’s disease (PD). DNAJC13 is the mammalian homolog of receptor-mediated endocytosis 8 (RME-8), a 
DnaJ domain-containing protein originally identified in a screen for endocytic defects in 
Caenorhabditis elegans. DNAJC13 localizes to the membrane of the endosomal system, where it plays a role in 
vesicle trafficking. The aim of this study is to investigate the effect of PD-linked mutant DNAJC13 on the vesicle 
transport and neurodegeneration process. 

Method 

COS7 cells were transfected with GFP-tagged DNAJC13 as well as mStrawberry-tagged Rab GTPase 
constructs. To determine how DNAJC13 mutant affect on the different endosomal pathway, cells over-expressing 
wt or mutant DNAJC13 were incubated in the culture media containing reference molecules including Alexa555-
labeled transferrin and pHrodo

®
 EGF. Time-lapse images of internalized reference molecules were acquired 

using LSM. Fly culture and crosses were performed under standard conditions at 25 °C. The RME-8 RNAi fly 
lines were provided by the Vienna Drosophila RNAi Center. 

Results 

While wt-DNAJC13 was co-localized with rab5A-positive endosome, N855S mutant was co-localized with not only 
rab5A but Rab7 or Rab11A-positive endosome. Transport assay showed impaired cargo-trafficking from early 
endosome to late or recycling endosome in cells over-expressing N855S DNAJC13. Furthermore, mutant 
DNAJC13 expression resulted in abnormal endosomal retention of α-synuclein, a major constituent of Lewy body. 
RNAi-mediated knockdown of Drosophila RME8 promotes compound eye degeneration observed in transgenic 
flies overexpressing human wild-type α-synuclein.  

Conclusion 

PD-linked DNAJC13 mutation impairs specific endosomal trafficking and would thereby contribute to the 
pathogenesis of the disease. 
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Aims 

α-Synuclein is a membrane binding protein that is enriched in the brain and is linked to the membrane trafficking 
at the synapse. Mutations or overproduction of α-synuclein can trigger its uncontrolled aggregation, which is 
implicated in the pathology of Parkinson’s disease (PD). Interestingly, α-Synuclein membrane association 
appears to be critical for its function and the PD mutations described to date are situated in the N-terminal lipid-
binding region of the protein. Recently, it has been shown in vitro that glycosphingolipids and cholesterol drive α-
synuclein membrane insertion. 

Method 

We use the yeast model of α-synuclein aggregation to understand α-synuclein  membrane association. Full-
genome screening and proteomics results indicate of non-protein mechanism regulating the association. 

Results 

We show that α-synuclein pronounced membrane association in the yeast S.cerevisiae is modulated solely by the 
lipid microenvironment. Blocking α-synuclein-lipid(sterol) interaction results in α-synuclein cytoplasmic 
aggregation. Modification of sterol levels in mammalian cells results in α-Synuclein redistribution to the 
membrane.  

Conclusion 

We demonstrate that α-Synuclein membrane association is regulated by lipid composition on the membrane in 
the living cell and is linked to α-Synuclein aggregation.  Dynamic membrane association may underlie the 
physiological function of α-Synuclein in the synapse. We propose that cytoplasmic partners of α-synuclein ensure 
its solubility until the cell encounters changes in lipid composition, for example due to synaptic vesicle fusion with 
the plasma membrane. The change in the membrane-interaction kinetics due to the mutation in the lipid-binding 
region results in disrupted membrane trafficking. The overproduction of α-synuclein disrupts the ratio with its 
cytoplasmic binding partners leading to aggregation.  
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Aims 

Cerebrosides, such as glucosylceramide and galactosylceramide, are the natural substrates of beta-
glucocerebrosidase and beta-galactocerebrosidase. Mutations in GBA1, encoding the lysosomal beta-
glucocerebrosidase, are the most common genetic risk factor for Parkinson’s disease. Differential quantification of 
isobaric glucosylceramide and galactosylceramide is particularly difficult due to their virtually identical structures. 
Therefore, methods allowing reliable quantification of monohexosylceramides are needed to better understand 
the disease mechanism with potential to identify biomarkers. 

Method 

Differential mobility separation (DMS) was performed using a SelexION DMS device coupled to a triple 
quadrupole-linear ion trap mass spectrometer QTRAP 5500 with a Turbo V ion source (AB SCIEX). DMS 
separation of isobaric monohexosylceramides was optimized using standards. A LC-DMS-ESI-MS method was 
then developed and validated for its capacity to separate and quantify isobaric monohexosylceramides. 

Results 

Isobaric monohexosylceramide species were sufficiently separated in the DMS cell with isopropanol as a gas 
phase chemical modifier under the optimized conditions. This method exhibits great quantitative performance, 
showing repeatability and precision with linear detection range of 2.8 – 355 nM. Lipidomic analysis using this 
method has revealed the presence of C16, C22, C23, C24:1, C24 glucosylceramide and galactosylceramide as 
well as C18, C20, C25 and C26 glucosylceramide in healthy human plasma with good quantification 
reproducibility. 

Conclusion 

SelexION DMS technology features orthogonal selectivity to LC-MS techniques and thus allows for the 
unambiguous assignment of cerebroside lipid species in biological samples. Our results show great promise for 
future applications of the DMS technology in the field of glycosphingolipid analysis for biomarker discovery and 
drug screening. 
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Aims 

Parkinson’s Disease (PD) and Multiple System Atrophy (MSA) are characterized by alpha-synuclein accumulation 
in brain cells. This may induce neuroinflammation, which may participate in the pathogenesis behind MSA and 
PD. In PD patients, cytokines, the main inflammatory signalling molecules, have been identified in blood and 
cerebrospinal fluid, and neurotrophins, known to interact with cytokines and necessary for survival of brain cells, 
found to be altered in basal ganglia. Not much is known about cytokine or neurotrophin alterations in MSA brains. 
The aim of this study was to perform a thorough cytokine and neurotrophin profiling in cortical regions of PD and 
MSA brains.  

Method 

We measured protein levels of 18 cytokines and 5 neurotrophins in brain samples from the dorsomedial prefrontal 
cortex of MSA (n=19), PD (n=31) patients and a control group (n=17), using ELISA, Western blotting, and the 
Luminex xMAP® technology. 

Results 

In both PD and MSA, we found altered expression of the cytokines interleukin (IL)-2, IL-13, and granulocyte 
colony-stimulating factor, but no differences in neurotrophin levels. In MSA we identified increased mRNA levels 
of Glycogen Synthase Kinase 3-beta that is involved in neuroinflammatory pathways. Lastly, increased mRNA 
levels of the neurodegenerative marker S100 calcium binding protein beta, but not C-reactive protein, in PD and 
MSA, suggest inflammation to be local rather than systemic. There was further increased antigen-presentation 
indicative of reactive microglia in both diseases.  

Conclusion 

Neuroinflammatory states in both PD and MSA brains are present in areas distant to the disease epicentre and 
may precede neurotrophic changes. 
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ADPD7-1340 
EXOSOMAL ALPHA-SYNUCLEIN MODULATES INNATE IMMUNITY AND POSSIBLY CONTRIBUTES TO 
INFLAMMATION IN PARKINSON'S DISEASE 
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Aims 

To investigate the inflammatory response of myeloid immune cells to extracellular alpha-synuclein oligomers and 
exosome-associated alpha-synuclein and assess its effects on alpha-synuclein aggregation.   

Method 

Peripheral blood monocytes from healthy controls and PD patients, human macrophages and murine microglia 
were stimulated with recombinant alpha-synuclein monomers, oligomers and fibrils. The immune response to 
exosome-associated alpha-synuclein was induced with exosomes from cell lines transiently overexpressing 
alpha-synuclein or with plasma exosomes from healthy controls and PD patients. Immune activation and cell 
polarization were measured with ELISA and qPCR, alpha-synuclein aggregation was measured using a protein 
complementation assay. Alpha-synuclein and exosome preparations were characterized by AFM, analytical 
ultracentrifugation, WB, nanoparticle analysis and mass spectrometry.  

Results 

We found that in addition to large extracellular aggregates, alpha-synuclein oligomers are a potent modulator of 
immune responses. Monocytes, macrophages and microglia are polarized to the pro-inflammatory M1 phenotype 
and secrete pro-inflammatory cytokines in response to stimulation with different species of alpha-synuclein 
oligomers. The activation of immune cells by alpha-synuclein oligomers is potentiated when oligomers are 
associated with exosomes. Furthermore, we show that vice versa the pro-inflammatory molecules can increase 
alpha-synuclein aggregation in vitro.  

Conclusion 

Exosome-associated alpha-synuclein is an important trigger for the activation of myeloid immune cells. Our 
findings strengthen the idea that extracellular alpha-synuclein-induced inflammation may be an important disease 
mechanism and add new insights to the non-cell-autonomous mechanisms of alpha synuclein toxicity.  
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OLIGODENDROGLIAL ALPHA-SYNUCLEIN PATHOLOGY INITIATES NEUROINFLAMMATION IN MULTIPLE 
SYSTEM ATROPHY 
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Aims 

Multiple system atrophy (MSA) is a rare atypical parkinsonian disorder. Besides accumulation of alpha-synuclein 
(aSyn) in oligodendroglial cytoplasmic inclusions (GCIs) and myelin loss, MSA pathology is characterized by a 
profound microgliosis. Since the underlying pathomechanisms are still poorly understood, we hypothesized that 
there is an interplay of aSyn, oligodendrocytes and microglia. This study aims to characterize neuroinflammation 
in aSyn-related oligodendrogliopathy to identify potential interventional targets. 

Method 

We analyzed the number of microglial cells, their activation and proliferation in white (WMR) and gray matter 
regions (GMR) of MSA patients and in one of its transgenic mouse models (MBP29-ha-syn mice). Transcriptome 
analysis was performed in lentivirally transduced aSyn-overexpressing primary oligodendrocytes. 

Results 

The number of microglial cells was profoundly increased in the corpus callosum of MBP29-ha-syn mice. A 
moderate microgliosis was detected in the striatum, whereas no difference was present in the motor cortex. 
Similarly, a higher aSyn load was observed in the corpus callosum of MBP29-ha-syn mice in comparison to the 
motor cortex and striatum. Intriguingly, matching these findings in the MSA model, we detected an increased 
number of microglia associated with an increased aSyn density in WMR of MSA patients. RNA sequencing of 
aSyn-overexpressing oligodendrocytes revealed an increased expression of proinflammatory molecules such as 
CSF1 and CCL2. 

Conclusion 

aSyn-expressing oligodendrocytes are accompanied with a severe microgliosis predominantly present in WMR of 
the adult forebrain. These findings imply that there is an oligodendroglial-microglial crosstalk in which aSyn or 
oligodendrocytes with GCIs result in a widespread pro-inflammatory environment in MSA. 
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ANTI-VCAM-1 ANTIBODY PROTECTS DOPAMINERGIC NEURONAL LOSS THROUGH INHIBITION OF 
TRANSENDOTHELIAL MIGRATION. 
G.R. Jeong

1
, C.S. Park

2
, A.R. Yoon

3
, J. Chung

3
, S. Lee

2
, B.D. Lee

4
 

1
Kyung Hee University, Department of Neuroscience, Seoul, Republic of Korea 

2
Scripps Korea Antibody Institute, Laboratory of Molecular Cancer Therapeutics, Chuncheon, Republic of Korea 

3
Seoul National University College of Medicine, Department of Biochemistry and Molecular Biology, Seoul, 

Republic of Korea 
4
Kyung Hee University, Department of Neuroscience- Department of Physiology-

 Neurodegeneration Control Research Center, Seoul, Republic of Korea  
 
Aims 

Neuroinflammation is common pathological feature found in various neurodegenerative diseases. 
Therefore, treatment of anti-inflammatory agent has been suggested as a potential therapeutic application for 
alleviating the pathology of neurodegenerative diseases. In general, the brain is immunologically privileged site 
because peripheral immune cells are blocked by blood-brain barrier (BBB). However, in pathological condition, 
peripheral immune cells can infiltrate through altered BBB into the brain. Initial step of infiltration is the interaction 
between immune cell and endothelial cell, mediated by vascular cell adhesion molecule-1 (VCAM-1) on activated 
endothelial cells. In inflammatory diseases, inhibition of leukocyte binding to VCAM-1 or by inhibition of VCAM-1 
signal transduction inflammation is blocked by antioxidants. Thus, we investigated whether blockage of immune 
cell infiltration through inhibition of VCAM-1 function can attenuate the pathology of neurodegenerative disease. 

Method 

The neuroinflammation was induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), used for 
Parkinson’s disease animal model. To block the interaction between immune cell and endothelial cell, we used 
rabbit/human chimeric anti-VCAM1 antibody (VCAM-1-D6 IgG), specifically recognizes aa 511-599 within the 
sixth Ig-like domain. 

Results 

Firstly, we investigated whether VCAM-1 regulates transendothelial migration of leukocytes. The knockdown of 
VCAM-1 by siRNA in human brain microendothelial cells reduced the transendothelial migration ability of U937 
cells. Furthermore, VCAM-1-D6 IgG blocked U937 cell transendothelial migration across hTNFa-treated human 
brain microendothelial cells. Next, VCAM-1-D6 IgG treatment significantly attenuated the MPTP-induced loss of 
tyrosine hydroxylase (TH) positive neuronal number and striatum density compared to Control IgG. 

Conclusion 

These findings suggest that blocking VCAM-1 might be used as therapeutic application for neurodegenerative 
disease. 
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SYSTEMIC INFLAMMATION IN DEMENTIA WITH LEWY BODIES AND ALZHEIMER'S DISEASE 
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Aims 

Dementia with Lewy Bodies (DLB) is the second most common type of degenerative dementia. Whilst distinct 
from Alzheimer’s disease (AD) and Parkinson’s disease (PD), it shares many characteristics with both. Previous 
studies have shown that neuroinflammation plays a key role in the pathogenesis of both AD and PD. Many 
studies have also found raised systemic inflammatory markers in these conditions which appear to be associated 
with the disease progression. To our knowledge, the inflammatory profile in DLB has never before been 
investigated. This study therefore aims to characterise systemic inflammatory mediators in DLB and the 
prodromal Mild Cognitive Impairment (MCI) phase of DLB. 

Method 

We obtained plasma samples from patients in our clinical research studies with DLB (n=37), AD (n=20), MCI 
(n=80) and healthy comparison subjects (n=20). MCI patients included a mixture of MCI-AD (n=21), probable 
MCI-DLB (n=36) and possible MCI-DLB (n=18). Samples were stored at -80°C, and the following inflammatory 
biomarkers were measured: hsCRP, INF-gamma, IL-10, IL12-p70, IL-13, IL-1beta, IL-2, IL-4, IL-6, IL-8 and TNF-
alpha. 

Results 

The findings from the dementia and MCI groups will be presented at the meeting. 

Conclusion 

This study is the first to characterise the systemic inflammatory profile in patients with DLB, and we are also able 
to do so at the MCI stage. This will increase our understanding of the pathological inflammatory processes 
involved in this condition. Furthermore, raised inflammatory markers identified in this study may be utilised as 
potential targets in the future treatment of DLB.   
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Aims 

Few studies have investigated the role of inflammation in Lewy Body Dementia (LBD) and variable results have 
been found. The evidence of systemic inflammation in Alzheimer’s disease and the potential clinical importance 
that this could have on disease management for LBD led us to systematically review the literature for evidence of 
systemic inflammatory changes in Dementia with Lewy Bodies (DLB) and Parkinson’s Disease Dementia (PDD). 
However, due to the low numbers of studies available we also included Parkinson’s disease (PD) into our search. 

Method 

Key terms were used to search the relevant databases. Titles and abstracts were screened and potentially 
relevant articles were reviewed in full. References of included studies and relevant reviews were also searched. 

Results 

The database search returned 2166 results, 45 of which were included in the systematic review. These studies 
showed a general increase in inflammatory markers in the peripheral blood, most notably interleukin-1beta, tumor 
necrosis factor-alpha and interleukin-6. Studies examining cerebrospinal fluid (CSF) found interleukin-1beta, 
interleukin-6 and transforming growth factor-beta1 to be particularly increased, and interferon-gamma decreased. 
Overall C-reactive protein levels were increased, particularly in PDD. General cytokine levels of LBD compared to 
PD varied depending on the cytokine.  

Conclusion 

These results provide evidence that LBD is associated with an increased inflammatory response, but the 
difference in inflammatory markers between the blood and CSF warrants further investigation. Furthermore, it 
suggests that there may be a stronger general inflammatory response in LBD than in PD, whilst complex changes 
occur in the individual cytokines.   
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TSPO RADIOLIGAND 18F-DPA-714 BINDING QUANTIFICATION AND CHARACTERIZATION IN NON-
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Aims 

While increasing evidence suggests that neuroinflammation plays a crucial role in neurodegeneative diseases, 
the up-regulation of the translocator protein (TSPO) under inflammatory condition makes this protein an attractive 
target for PET imaging. Here we sought to evaluate the promising 18F-DPA-714 radiotracer in non-human 
primates, in healthy volunteers and in Alzheimer and Parkinson patients. 

Method 

Binding specificity of 18F-DPA-714 was evaluated in six cynomolgus primates by competition study using 
PK11195. A longitudinal imaging study was performed after quinolinate injection in the left putamen. Total 
distribution volume (VT) was estimated using the Logan plot.  An immunohistochemistry analysis (IHC) was 
conducted using inflammatory and TSPO markers at different timepoints. 

In the ongoing clinical studies, 30 controls, 64 Alzheimer and 20 Parkinson’s patients have been enrolled. TSPO 
genotyping allowed the classification of all subjects into high and mixed affinity binders (HAB, MAB).The same 
outcome parameter VT was extracted for each studied region. 

Results 

PET competition studies in primates displayed a homogenous reduction of the intracranial activity compared to 
baseline. After lesion, VT increased in the ipsilateral side with a two-fold maximum at D21. IHC revealed an early 
microglial and delayed astrocytic activation with TSPO and CD68-positive-microglia co-localization. 

In all human subjects, VT in HABs was found significantly higher than in MABs and all patients display a higher 
binding compared to genotyped-matched controls. In Alzheimer patients, binding positively correlates with Mini-
Mental State Examination scores and grey matter volume. 

Conclusion 

These preliminary results suggest that 18F-DPA-714 may be a suitable biomarker to study neuroinflammation 
longitudinally in patients affected by neurodegenerative diseases. 
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ARE ASTROCYTES INVOLVED IN ANTIGEN PRESENTATION IN PARKINSON’S DISEASE? 
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Aims 

T-cell infiltration has been observed in the brain of patients with Parkinson disease (PD), but the mechanisms of 
T-cell activation remain unclear. Astrocytes, the most numerous cell type in the brain, respond to 
neurodegenerative disorders through a process referred to as reactive astrogliosis, in which they convert to an 
inflammatory state. Several studies have suggested that astrocytes may be involved in T-cell activation, as they 
express major histocompatibility complex class II (MHCII) and co-stimulatory molecules.  The aim with this 
investigation was to clarify the role of astrocytes in antigen presentation and T-cell activation in PD. 

Method 

Human astrocytes, derived from embryonic stem cells were treated with Cy3-labeled oligomeric α-synuclein 
(αSYN) for 24 h. Following exposure, the cells were thoroughly washed and incubated for additional 0, 3 or 6 
days in αSYN free medium. Using time lapse microscopy, immunocytochemistry and western blot analysis we 
investigated the change in expression and intracellular localization of MHCII following αSYN exposure.   

Results 

The human astrocytes engulfed large amounts of αSYN oligomers that entered the lysosomal pathway, but were 
not degraded. Instead, the αSYN accumulated in the trans-Golgi region. Interestingly, while the MHCII molecules 
were scattered throughout the cells in untreated astrocytes, they were redistributed to the Golgi region, following 
αSYN oligomer exposure. 

  

Conclusion 

Our results demonstrate that the MHCII distribution in human astrocytes is altered by the presence of intracellular 
αSYN deposits. In ongoing studies we investigate if these cells are capable of presenting αSYN to T-cells.  
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Aims 

Misfolded protein aggregates are a critical aspect of several neurodegenerative diseases. There is emerging 
evidence that these protein aggregates can adopt distinct conformations characterized by noticeable differences 
in phenotypic features. The discovery of the prion-like transmissible nature of these proteins suggests a 
pathogenic trigger which propagate throughout the nervous system underlying the progression of the disease. In 
addition, there is mounting evidence that neuroinflammatory processes are closely linked to neurodegeneration 
during ageing. In the present study, we investigated the immunological properties of different alpha-synuclein 
assemblies to define the role of the innate immune system in Parkinson’s disease. 

Method 

We examined the microglia cell response to different recombinant alpha-synuclein assemblies via exogenous 
addition to primary microglia cultures. We studied uptake and degradation of the different alpha-synuclein 
assemblies in our primary microglial cultures by confocal microscopy and western blot. The microglial status was 
analyzed using qPCR and ELISA. Next, we added the microglial supernatant to primary neurons to investigate 
the impact of microglial priming by specific alpha-synuclein assemblies on neuronal toxicity.  

Results 

We showed that distinct fibrillar alpha-synuclein assemblies promote a pro-inflammatory activation of microglia, 
however differences between fibrillar assemblies could be observed. Oligomeric species, thought to be the 
primary species responsible for the disease, were unable to trigger the same cascades.  

Conclusion 

These results support our hypothesis that distinct fibrillar alpha-synuclein assemblies drive the pro-inflammatory 
activity of microglia and represent the toxic species contributing to the disease.  
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Aims 

Olfactory impairment is one of the earliest non-motor manifestations of Parkinson’s disease, which is 
accompanied by abnormal α-synuclein (α-syn) deposition in olfactory neurons. However, the mechanistic basis of 
this association is not well understood.To address this issue, we examined olfactory function in transgenic mice 
overexpressing human (h) α-syn in the olfactory bulb (OB) and olfactory epithelium (OE).  

Method 

Olfactory function of α-syn-overexpressing mice was measured by buried and surface pellet test. The localization 
of transient receptor potential canonical (TRPC) channel 3 in OB and OE were determined 
by immunocytochemistry, and its expressive level and activity were analysed by western blots. TUNEL staining 
were used for evaluating apoptosis, and cell stage markers measured by qRT-PCR to evaluate cell cycle.  

Results 

A decline in olfactory function was observed along with TRPC3 activated in the OB and OE. This was 
accompanied by apoptotic activity increasing and altered expressions of cell cycle and cell stage markers, 
including the upregulation of cell cycle marker (cyclin D1) and immature neuron markers (achaete-scute 
homolog 1, neurogenin 1, and growth-associated protein 43) as well as the downregulation of a mature neuron 
marker (olfactory marker protein). An increase activated TRPC3 was also detected in primary olfactory neurons 
overexpressing hα-syn. In addition, TRPC3 activation induced an abnormal elevation of intracellular 
Ca

2+
 concentration, apoptosis induction, and changes of cell cycle markers similar to those observed in vivo, all of 

which were attenuated by TRPC3 knockdown. 

Conclusion 

Our results suggest that TRPC3 is involved in functional changes in olfactory neurons overexpressing α-syn. 
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Aims 

Polo-like kinase 2 has been demonstrated to phosphorylate alpha-synuclein on serine129 and it has been 
hypothesised that PLK-2 drives autophagic degradation of alpha-synuclein based on studies using transgenic 
overexpression of PLK-2. 
We wanted to determine how endogenous PLK-2 regulates alpha-synuclein levels in cells and brain and 
characterize underlying mechanisms. 

Method 

Overexpression of recombinant PLK-2 and inhibition of endogenous PLK-2 using highly specific small molecule 
PLK-2 inhibitor. Cell lines, primary neurons and wild type mice treated orally with PLK-2 inhibitor. Biochemistry, 
cell biology, immunocytochemistry and immunohistochemistry. 

Results 

We confirmed overexpression of PLK-2 decreased alpha-synuclein in cells but this was not due to 
phosphorylation of serine129. Using the specific PLK-2 inhibitor we demonstrated that inhibition of PLK-2 causes 
increase in alpha-synuclein levels in cell lines, primary neurons and intact mouse brain but this was not due to 
decreased autophagic degradation of alpha-synuclein. The underlying mechanisms, which currently is being 
characterized, will be presented. 

Conclusion 

PLK-2 regulates alpha-synuclein levels but not via phosphorylation of alpha-synuclein and not via autophagy 
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Aims 

The goal of the project is to check whether there is abnormal calcium efflux/influx in mitochondria of the zebrafish 
pink1-/- mutant neurons. Loss of function mutations in PTEN-induced putative kinase 1 (PINK1) are a cause of 
early onset Parkinson’s disease (PD). The mutations lead to mitochondrial dysfunction and neuronal cell death. 
We reported earlier that both genetic and pharmacological inactivation of the mitochondrial calcium uniporter 
(MCU) or its modulator MICU1 prevent dopaminergic neuronal cell loss in pink1Y431* zebrafish (Danio rerio) via 
rescue of mitochondrial respiratory chain function. 

Method 

We analyzed brains of fish with genetically encoded calcium indicator GCaMP5 in vivo. Wild type siblings were 

used as a control. To induce calcium efflux from mitochondria to cytoplasm, where GCaMP5g probe was located, 
mitochondrial uncoupling agent (CCCP, 10 μM) was used. Area postrema (AP) neurons were analyzed owing the 
facts they are large, separated from each other and behind the blood-brain barrier. Fluorescence transients of 
GCaMP5g were imaged by Light sheet Z.1 microscope. 3D tracking of neurons in time was performed by Bitplane 
Imaris.  

Results 

The pink1-/- mutant showed higher level of spontaneous neuronal activity in hindbrain than wild type fish. The 
dynamics of calcium released by CCCP treatment and calcium fluxes in AP neurons showed higher ratio of 
maximum to basal fluorescence in pink1-/- fish. This indicates that calcium level in mitochondria of mutant fish 
was higher than in wild type.  

Conclusion 

These data suggest that modulation of MCU-mediated mitochondrial calcium homeostasis can be a possible 
neuroprotective strategy in familial PD treatment. 
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SYSTEMIC DEFICIENCY OF GM1 GANGLIOSIDE AS MAJOR RISK FACTOR IN SPORADIC PARKINSON'S 
DISEASE LEADING TO FAILURE OF GDNF NEUROTROPHIC SIGNALING 
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Aims 

(a) To assess GM1 levels in several tissues from sporadic PD patients. (b) To determine efficacy of GDNF 
signaling in dopaminergic (DA) neurons of substantia nigra pars compacta (SNpc). (c) To study GM1 replacement 
therapy in a mouse PD model, B4galnt1(+/-), based on deficient GM1. 

Method 

(a) PD tissues obtained from PD tissue banks were analyzed for GM1 and GD1a (metabolic precursor) employing 
HPTLC. DA neurons in the SNpc were quantified via immunohistochemistry (IHC). (b) GDNF neurotrophic 
signaling was assessed by IHC determination of pRET levels (c) Use of GM1 analogs, GM1 replacement therapy 
was assessed with GM1-deficient mice which manifest numerous motor and non-motor symptoms of PD. 

Results 

(a) All examined anatomical regions of PD showed significant GM1 deficiency. Those studied by HPTLC (occipital 
cortex, colon, heart) were 34-48% below age-matched controls, approximating the reduced levels in the 
heterozygous B4galnt1(+/-) parkinsonian mice. Preliminary findings for PBMC (lymphocytes) and fibroblasts were 
similar. IHC revealed severe GM1 deficiency in DA neurons of the SNpc. (b) pRET levels in DA neurons of the 
SNpc were significantly below age-matched controls, similar to the above mice. (c) Administration of GM1 
analogs to the above mice restored GDNF signaling and ameliorated the other PD symptoms. 

Conclusion 

Systemic GM1 deficiency is suggested as a major risk factor in sporadic PD, consistent with the extensive PD 
phenotype in GM1-deficient B4gallnt1(+/-) mice. A major consequence is failed GDNF neurotrophic support, 
suggesting the need for clinical testing of potent GM1 analogs capable of restoring effective neurotrophic 
signaling. 
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PRPC MEDIATES SYNAPTIC DAMAGE TRIGGERED BY Α-SYNUCLEIN OLIGOMERS 
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Aims 

The deposition of α-synuclein (aSyn) in pathognomonic inclusions known as Lewy bodies (LBs) is the 
neuropathological hallmark of Parkinson´s disease (PD). LBs accumulate throughout the brain as disease 
progresses, but prefibrillar, soluble aSyn oligomers are considered early and key intermediates in PD-related 
synaptic dysfunction. 

Method 

Long term potentiation (LTP) impairment associated with aSyn exposure was restored in PrP null mice and was 
rescued upon PrP

C
 blockade. We show that extracellular aSyn oligomers form a complex with PrP

C
 at the post-

synaptic density, inducing the phosphorylation of intracellular Fyn kinase via the metabotropic glutamate receptor 
(mGluR5). 

Results 

Here, we identified the cellular prion protein (PrP
C
) as a key mediator in aSyn-associated synaptic dysfunction. 

aSyn engagement of PrP
C
/Fyn signaling causes NMDA receptor (NMDAR) activation and, consequently, 

dysregulation of calcium homeostasis. Strikingly, we completely rescued memory deficits in a transgenic mouse 
model of PD upon treatment with a specific antagonist for adenosine A2A receptors, which prevent the toxic 
activation of NMDAR. 

Conclusion 

Our results provide fundamental information on the molecular mechanisms underlying aSyn-induced synaptic 
malfunction and cognitive deficits and offer new mechanism-based therapeutic options to counteract downstream 
aSyn signaling. 
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INTERFERON INDUCIBLE PKR KINASE PHOSPHORYLATES SERINE129 IN ALPHA-SYNUCLEIN AND 
CAUSES ALPHA-SYNUCLEIN AGGREGATION-DEPENDENT CELL DEATH IN AN OLIGODENDROGLIAL 
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Aims 

Processes related are neuroinflammation is considered contributors to neurodegenerative processes and the 
interferon inducible serine-threonine kinase PKR is tightly associated to aspects of inflammation e.g. antiviral 
responses. We hypothesized PKR is involved in alpha-synuclein dependent cytotoxic processes and wanted to 
investigate if: 1) PKR can phosphorylate alpha-synuclein on serine129. 2) PKR contributes to serine129 
phosphorylation in brain and this is modulated by proinflammatory stimuli. 3) PKR contribute to alpha-synuclein 
dependent cytotoxicity in a model of MSA dependent cytotoxicity. 

Method 

In vitro phosphorylation, cell, primary neuron and brain slice cultures, small molecule- and siRNA-dependent PKR 
inhibition, viral infection. 

Results 

PKR directly phosphorylates alpha-synuclein on Serine129 as demonstrated by phospho-specific immunoblotting. 
Inhibition of PKR in cells by small molecule  inhibitor and siRNA knockdown reduces Serine129 phosphorylation 
in alpha-synuclein expressing SH-SY5Y and OLN-AS7 cell lines, primary mouse hippocampal neurons and acute 
brain slices from wild type and human alpha-synuclein expressing mice. Neuroinflammation-related factors known 
to activate PKR (herpes simplex virus, LPS and interferon IFN-β-1b) increased levels of phosphorylated alpha-
synuclein serine129 in cells and brain slice cultures. This phosphorylation has functional significance because 
inhibition of PKR with small molecule inhibitor and mRNA silencing of PKR kinase decrease cellular degeneration 
in the OLN/P25a multiple system atrophy model of alpha-synuclein aggregate-dependent degeneration. 

Conclusion 

PKR can phosphorylate alpha-synuclein serine129 and contributes to this phosphorylation in cells and brain 
tissue. This phosphorylation is increased by proinflammatory signals stimulating PKR and inhibition of PKR 
protects a oligodendroglial cell model of multiple system atrophy. 
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Aims 

To standardize patient-derived cell models for the selection of disease-modifying drugs we sought to understand 
the differences between idiopathic and LRRK2+ PD-patients with regards to mitochondrial bioenergetics in 
patient-derived cells (fibroblasts and iPSCs). 

Method 

We compared bioenergetics in patient-derived cell models from a cohort of 28 patients (10 healthy subjects, 12 
idiopathic PD patients and 6 LRRK2+ PD patients). Patient's fibroblasts representative for each group were 
reprogrammed to develop iPSCs. 3-4 individual clones for each line were studied. Coupled dynamical 
measurements, in the same cell, of oxygen consumption rate, ATP production, glycolysis rate and cell viability 
were acquired with the BBS kit, using compatible fluorescent and luminescent detection agents. ATP production 
was explained through data modeling.  

Results 

Modeling of ATP production in both fibroblasts and iPSCs derived from the three studied groups showed that PD 
induced a steep mitochondrial dysfunction in both models. Mechanisms of reduced efficiency in energy 
production included ETC uncoupling, inhibition of respiratory complexes, and glycolysis reduction. Mitochondrial 
impairment was highest in idiopathic somatic PD cells while glycolysis was lowest in LRRK2+ cells. However, in 
iPSCs compared to fibroblasts from the same patient, nuclear reprogramming largely reduced mitochondrial 
respiratory efficiency, suggesting an immature phenotype. 

Conclusion 

Because nuclear reprogramming induces a significant impairment of mitochondrial function (loss of 96% of 
respiratory efficiency and reduction of 86% of glycolysis activity), study of mitochondrial dysfunction in PD cell 
models is more suitable in somatic cells.  Studies are currently underway to evaluate the suitability of neurons 
derived from iPSCs as a model. 
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PARKIN OVEREXPRESSION ALLEVIATES ALPHA-SYNUCLEIN-INDUCED CYTOTOXICITY VIA 
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Aims 

Parkin is a Parkinson's disease (PD)-linked E3 ubiquitin ligase involved in sequestering misfolded or damaged 
proteins, fulfilling a protective role in PD and other proteinopathies. However, the mechanism underlying the 
neuroprotective function of parkin in dopaminergic neurons, especially its role in α-synuclein (ASN) evoked 
toxicity, remains unknown. Here we investigated the molecular mechaniasm of cytoprotective action of parkin 
against ASN-induced stress signalling pathways in dopaminergic cells. 

Method 

As a research model we used dopaminergic pheochromocytoma cells (PC12) treated with exogenous ASN 
oligomers as well as PC12 cells with parkin overexpression or Park2 silencing. The experiments were performed 
using spectrophotometrical, spectrofluorometrical and immunochemical methods as well as real-time PCR 
analysis. 

Results 

Our results demonstrated that extracellular ASN oligomers lead to dysregulation of intracellular Ca(
2+

) 
homeostasis and down-regulation of endoplasmic reticulum (ER) stress related chaperone - protein disulfide 
isomerase (PDI). Furthermore, ASN induced nitric oxide (NO) and other free radicals generation, parkin S-
nitrosylation and activation of stress response genes. Nitrosative stress induced by ASN oligomers, as well as 
parkin knock-down, triggered mitochondrial dysfunction, followed by significant decrease in mitochondrial 
membrane potential, overproduction of mitochondrial superoxide anion and depletion of cellular ATP level. Parkin 
overexpression prevented mitochondrial superoxide production, ATP depletion and partially protected against 
ASN-evoked cell death. 

Conclusion 

Taken together, our findings reveal a parkin-mediated cytoprotective mechanism against exogenous ASN 
oligomers toxicity, which is a novel potential therapeutic target for treating PD and other disorders associated with 
protein misfolding and accumulation. 

Supported by NSC grants: 2012/05/B/NZ3/02047 (to A.A.) and 2013/09/D/NZ3/01359 (to A.W.). 
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Aims 

Parkinson´s disease is characterized by dopaminergic neurons lost in substantia nigra pars compacta. Work of 
our laboratory has shown that treatments with iron chelators protect dopaminergic neurons from MPTP-induced 
degeneration, both in vitro and in vivo, suggesting that reactive oxygen species (ROS) resulting from iron 
accumulation are critical in this degenerative process. Nurr1 has been described as transcription factor essential 
for the development and maintenance of midbrain dopaminergic neurons, and with capacity of respond to 
oxidative stimulus, decreasing its activity.  

Method 

We studied the interplay between iron and MPP+ or rotenone in determining Nurr1 activity and dopaminergic cell 
death, utilizing a mesencephalic cell culture, SHSY-5Y cells and mouse model. To these end, we tested the effect 
of iron, MPP+ or rotenone and iron chelators on i) dopaminergic neuron death and neuritic tree lengh, ii) the 
nucleus/cytoplasm distribution of Nurr1 and iii) mRNA expression of Nurr1 transcriptional targets genes.  

Results 

We found that co-treatment with chelators protected dopaminergic neurons from MPP+-induced death, 
regenerating the neuritic tree lengh of dopaminergic neurons in culture. Iron, MPP+ and rotenone treatments 
induced decreased levels of Nurr1 in nuclei and this is reversed with iron chelators and reductant NAC treatment. 
Moreover, rotenone and iron treatment decreased mRNA of Nurr1 targets genes (AADC, RET, SOD1) in vitro.  

Conclusion 

Our data suggest that iron is a very important player in MPTP-induce degeneration and this process is mediated 
by Nurr1, because a decreased in this transcription factor and its targets genes increase the vulnerability of 
dopaminergic neurons to oxidative stimulus and toxins.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1383 

 

  

  

C01.i. Disease Mechanisms, Pathophysiology: Mitochondrial dysfunction, oxidative damage 

 
ADPD7-0957 
REDUCED EXPRESSION LEVELS OF TOM RECEPTOR SUBUNITS IN DEMENTIA WITH LEWY BODIES 
BRAIN 
Y.L. Chai

1
, H. Xing

1
, J.R. Chong

1
, P.T. Francis

2
, D. Aarsland

3,4
, C.P. Chen

1
, M.K.P. Lai

1
 

1
National University of Singapore, Department of Pharmacology- Yong Loo Lin School of Medicine, Singapore, 

Singapore 
2
King's College London, Wolfson Centre for Age-Related Diseases- Institute of Psychiatry-

 Psychology & Neuroscience, London, United Kingdom 
3
King's College London, Department of Old Age Psychiatry- Institute of Psychiatry- Psychology & Neuroscience, 

London, United Kingdom 
4
Karolinska Institutet, Department Neurobiology- Care Sciences and Society- Center for Alzheimer Research-

 Division of Clinical Geriatrics, Stockholm, Sweden  
 
Aims 

The translocase of the outer mitochondrial membrane (TOM) is one of the major mitochondrial import 
machineries. While TOM subunits were found to be downregulated in various neurodegenerative diseases 
including Alzheimer’s disease (AD), it is unclear about its involvement in Lewy Body Dementia (LBD) – the 
second most common form of neurodegenerative dementia. We aimed to investigate the protein expression 
levels of TOM subunits in LBD, which is subcategorized into Parkinson’s Disease Dementia (PDD) and Dementia 
with Lewy Bodies (DLB), and their potential associations with AD pathology. 

Method 

Postmortem brain samples from Brodmann area 40 were obtained from 20 PDD, 20 DLB and 19 non-demented 
age-matched controls. Samples were processed for amyloid beta (Abeta) 42 and 40 protein quantification using 
ELISA. Mitochondrial enriched fraction was also extracted from subcellular fractionation and used for 
immunoblotting with antibodies against TOM40, TOM22, TOM20 and TOM70. 

Results 

The surface receptor subunits TOM20 (p=0.036) and TOM70 (p<0.001) were significantly reduced in DLB but not 
in PDD. Meanwhile, Abeta 42:40 were significantly higher in DLB as compared to both PDD (p=0.048) and 
controls (p=0.009). TOM70 was negatively correlated with Abeta 42:40 in DLB (rho=-0.554, p=0.014) but not in 
PDD (rho=-0.225, p=0.340). TOM40 and TOM22 expression levels remained unchanged in both LBD subtypes. 

Conclusion 

Our findings suggest that downregulation of TOM receptor subunits may be associated with AD pathology in DLB. 
Further investigation is required to elucidate the role of TOM impairment in the underlying mechanism involving 
mitochondrial dysfunction in DLB, and its potential as a therapeutic target. 
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Aims 

Aberranta-synuclein (a-syn) accumulation has been shown to impair mitochondrial function by reducing 
mitochondrial membrane potential (MMP). However, the underlying mechanisms remain elusive. Transient 
receptor potential canonical (TRPC) channel 3 is the only TRPC channel that is localized in mitochondria and 
plays a role in maintaining the normal MMP. This raises a possibility that altered TRPC3 expression may play a 
role in the mitochondrial dysfunction induced by a-syn accumulation. 

Method 

The levels of mitochondrial TRPC3 in the brains of aging monkeys, mice and rat primary striatum neurons were 
examined by western blots and immunocytochemistry. Pearson correlation analysis was used to assess the 
association between levels of mitochondrial TRPC3 and α-syn.The MMP of primary neurons was measured using 
JC-1. Apoptotic cell death rates were determined using TUNEL assay. 

Results 

We showed that a-syn levels increased in mitochondria in an age-dependent manner that was positively 
correlated with an elevation of mitochondrial TRPC3. This correlation was more prominent in the striatum than in 
the cerebellum, possibly due to the greater age-dependent a-syn accumulation in the striatum than in the 
cerebellum. Primary neurons with overexpressed a-syn had increased mitochondrial TRPC3 and decreased 
MMP, which were accompanied by increased number of apoptotic neurons. Suppressing TRPC3 expression 
partially reversed the reduction of MMP and alleviated the apoptotic cell death. 

Conclusion 

The mitochondrial TRPC3 may play a role in the mitochondrial dysfunction in neurons with a-syn accumulation 
that may occur in not only the aged brain but also the brain with Parkinson’s disease. 
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Aims 

In previous studies, we have demonstrated the presence of a local renin angiotensin system (RAS) in the 
substantia nigra and striatum of rodents and primates, which plays a major role in brain function and 
neurodegeneration. Previous findings also suggest the possible existence of an intracellular RAS in dopaminergic 
neurons. The aim of this study is investigate the presence of the main components of RAS in mitochondria from 
dopaminergic neurons. 

Method 

We used immunofluorescence and electron microscopy of brain sections from male rats containing substantia 
nigra, primary cultures from nigral region and cultures of the dopaminergic neuron cell line MES 23.5, and also 
western blot of pure isolated mitochondria from rat nigral region to investigate the presence of angiotensin II 
receptors (AT1 and AT2) in mitochondria. In addition, dopaminergic cells transfected with fluorescence 
taggedAT1 and AT2, or treated with fluorescent angiotensin II were used to investigate colocalization with 
mitochondrial markers. 

Results 

We observed the presence of AT1 and AT2 receptors in mitochondria from dopaminergic neurons; AT2 
expression was higher in mitochondrial fraction than in the total homogenate. We confirmed these results with 
mitochondrial location of AT1-GFP and AT2-YFP after 24 hours of transient transfections. Moreover, we have 
demonstrated the presence of AII peptide in isolated mitochondria using HPLC purified samples and fluorescence 
labelled AII in dopaminergic cell culture. 

Conclusion 

The present study demonstrates the presence of AII and the main AII receptors (i.e. AT1 and AT2) in the 
mitochondria of dopaminergic neurons, being AT2 receptors much more abundant than AT1.  
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Aims 

Small conductance calcium-activated potassium (SK) channel modulation is an emerging therapeutic approach 
for treatment of neurological diseases, including Parkinson’s disease. Modulation of SK channels in neurons 
exerted protective effects through regulation of calcium homeostasis and attenuation of NMDAR-induced 
excitotoxicity. Recent studies revealed that positive pharmacological modulation of SK channels prevented 
mitochondrial fission, oxidative stress, and ultimately cell death. However, little is known about the function of SK 
channels in cell metabolism and neuroinflammatory processes in non-neuronal cells, such as microglial cells. In 
this study, we addressed the question whether SK channel activation affected inflammatory responses of primary 
mouse microglia upon α-synuclein challenge. 

Method 

We used real-time cell impedance to detect the degree of microglial morphological alterations, ELISA 
measurements for cytokine release, electrophysiological studies to analyze the SK channel activity, and Seahorse 
system to assess the mitochondrial function. 

Results 

Our results show that SK channels significantly reduced α-synuclein-induced glycolysis and activation of 
microglia, as indicated by the cell metabolism Extracellular Flux Seahorse analyzer and real-time xCELLigence 
cell impedance measurements. Further data on multi-array cytokine analysis revealed that activation of SK 
channels attenuated α-synuclein-induced cytokine release. Inhibition of glycolysis prevented microglial activation 
and cytokine release. Electrophysiology recordings demonstrated that membrane SK channels play a minimal 
role in alpha-synuclein-mediated microglial activation, suggesting that SK channels located at intracellular sites 
might be responsible for the attenuation of microglial activation. 

Conclusion 

Therefore, SK channels are promising therapeutic targets for neurodegenerative disorders such as Parkinson’s 
disease, where neuroinflammation and cell metabolic deregulation are associated with progression of the 
disease. 
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Aims 

Degeneration of substantia nigra pars compacta dopaminergic neurons is one of the hallmarks of Parkinson's 
disease. These neurons have a highly complex axonal arborisation and a high energy demand, so any reduction 
in ATP synthesis could lead to an imbalance between supply and demand, thereby impeding normal neuronal 
bioenergetic requirements. Synaptic mitochondria exhibit increased vulnerability to dysfunction in Parkinson's 
disease. After biogenesis in and transport from the cell body, synaptic mitochondria become highly dependent 
upon oxidative phosphorylation.  

Method 

We applied a systems biochemistry approach to identify the metabolic pathways used by neuronal mitochondria 
for energy generation. The mitochondrial component of an existing manual reconstruction of human metabolism 
(Recon 2.04) was extended with manual curation of the biochemical literature and specialised using omics data 
from Parkinson's disease patients and controls, to generate reconstructions of synaptic and asynaptic 
mitochondrial metabolism. These reconstructions were converted into stoichiometrically- and flux-consistent 
constraint-based computational models.  

Results 

These models predict that Parkinson's disease is accompanied by an increase in the rate of glycolysis and a 
decrease in the rate of oxidative phosphorylation within synaptic mitochondria. This is consistent with 
independent experimental reports of a compensatory switching of bioenergetic pathways in the striatum of post-
mortem Parkinson's disease patients.  

Conclusion 

Ongoing work, in the context of the SysMedPD project (http://sysmedpd.eu) is aimed at computational prediction 
of mitochondrial drug targets to slow the progression of neurodegeneration in the subset of Parkinson's disease 
patients with overt mitochondrial dysfunction. 
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ADPD7-1750 
THE ROLE OF CELL-FREE MITOCHONDRIAL DNA IN NEURODEGENERATION 
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Aims 

Previous research has indicated that cell-free mitochondrial DNA (ccf-mtDNA) copy number (CN) is significantly 
depleted in PD and AD CSF versus controls, suggesting this may serve as a viable biomarker of broad 
neurodegeneration. Therefore further study, broadening the clinical spectrum are warranted. To address this we 
investigated the role and integrity of ccf-mtDNA in the development and progression of several neurodegenerative 
diseases (NDD) including; PD, DLB, AD and MS. 

Method 

We have used quantitative PCR to measure ccf-mtDNA CN in ventricular and lumbar CSF samples from various 
NDD, to assess the viability of ccf-mtDNA as a disease biomarker. Secondly, we have investigated both 
mitochondrial and cell-death marker protein levels of these samples using western blotting and ELISA, correlating 
these to ccf-mtDNA, to determine the origin and effect of ccf-mtDNA. Finally we have assessed the integrity of 
ccf-mtDNA using NGS, comparing ccf-mtDNA to reference tissue samples. 

Results 

Our results support our hypothesis that low ccf-mtDNA is a biomarker for neurodegeneration, particularly in PD. 
However, we found no correlation to ccf-mtDNA and mitochondrial or neuronal protein levels, despite significantly 
reduced levels in PD versus controls. Furthermore, Braak stage and dementia severity did not correlate to ccf-
mtDNA. 

Conclusion 

Low CSF ccf-mtDNA is a viable biomarker for neurodegeneration, raising the potential that this could be used as 
a diagnostic predictor of disease onset and progression, however more work is needed to validate this. In 
addition, our work sheds light on potential pathomechanisms of disease development of age-related 
neurodegenerative disorders. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1389 

 

  

  

C01.i. Disease Mechanisms, Pathophysiology: Mitochondrial dysfunction, oxidative damage 

 
ADPD7-1097 
CBD AND THC DECREASE MITOCHONDRIAL OXYGEN CONSUMPTION IN N18TG2 NEUROBLASTOMA 
CELLS WITHOUT INFLUENCING CELL SURVIVAL 
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Aims 

High concentrations of phytocannabinoids inhibit the respiratory activity in isolated mitochondria. Nonetheless, it 
is under debate whether this inhibition has an influence on cell survival since THC and CBD possess 
neuroprotective capacities. Therefore, we investigated mitochondrial oxygen consumption and cell viability in 
neuroblastoma cells treated with THC or CBD.  

Method 

N18TG2 cells were treated for 48hrs with CBD or THC (0.1 to 10μM) before cell viability was analysed. Activities 
of enzymes of the electron transport chain were measured in submitochondrial particles. Additionally, Seahorse 
XF technology, which allows to measure oxygen consumption and glycolysis in intact cells, was performed in cell 
cultures treated with either cannabinoid (+/- CB1 receptor antagonist SR141716A) for 4hrs. 

Results 

Neither CBD nor THC reduces cell viability in N18TG2 cells. While the effects of the cannabinoids are alike in 
submitochondrial particles in which they inhibit enzymes of the electron transport chain, these phytocannabinoids 
affect mitochondrial respiration differently in neuroblastoma cells. Basal oxygen consumption and ATP production 
were less reduced after administration of THC (by 16 and 13%) than after treatment with CBD (by 39 and 42%). 
Neither cannabinoid seems to induce mitochondrial uncoupling. These decreases are not accompanied by a shift 
to glycolysis and cannot be counteracted by co-treatment with SR141716A. 

Conclusion 

In N18TG2 cells, THC and CBD inhibit mitochondrial respiration to a differing extend. This may lead to a 
moderate reduction of the overall cell metabolism that is suggested to be one of the reasons how 
phytocannabinoids exhibit neuroprotective effects. 
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ADPD7-1054 
NEURONAL VULNERABILITY IN THE DORSAL MOTOR NUCLEUS OF THE VAGUS NERVE 
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Aims 

The dorsal motor nucleus of the vagus nerve (DMVN) and the substantia nigra pars compacta (SNpc) are both 
affected by Parkinson’s disease pathology. However, very little is known about the susceptibility of DMVN 
neurons to disease-related neurodegenerative mechanisms. This study aimed at assessing DMVN vulnerability to 
oxidative stress. 

Method 

Oxidative stress was induced in mice through two systemic injections of paraquat. Superoxide production was 
measured using dihyroethidium (DHE), a redox-dependent fluorescent dye that was injected prior to sacrifice. 
DHE fluorescence was compared between cholinergic neurons in the DMVN vs. the adjacent hypoglossal 
nucleus. Superoxide production was also compared between midbrain dopaminergic neurons in the SNpc vs. the 
ventral tegmental area (VTA). Neuronal viability was assessed using unbiased stereological methods. 

Results 

Paraquat administration caused a significant (P<0.001) enhancement (70%) of superoxide production in 
cholinergic DMVN neurons. Interestingly, DHE levels did not differ between saline and paraquat-treated animals 
within cholinergic neurons of the hypoglossal nucleus. In the midbrain, paraquat-treatment triggered an 80% 
increase (P<0.001) in DHE fluorescence in the SNpc, while a much smaller enhancement (10%; P<0.001) was 
observed in the adjoining VTA. Induction of oxidative stress was associated with a significant neuronal loss (12%; 
P<0.05) in the SNpc but not in the DMVN. 

Conclusion 

Data reveal that vulnerability to oxidative stress is a feature of discrete neuronal populations and is not associated 
with a specific neurotransmitter phenotype. Dopaminergic SNpc cells and cholinergic DMVN neurons are 
selectively targeted by oxidative stress. This distinct susceptibility may contribute to their demise during human 
neurodegenerative processes. 
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UNRAVELLING THE PROTEOMIC IDENTITY OF SYNAPTIC MITOCHONDRIA 
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Aims 

Mitochondria are dynamic organelles that impact on a wide range of cellular processes making these organelles 
crucial for cell survival. In neurons, energy supply relies mostly on oxidative phosphorylation, therefore a 
balanced mitochondrial homeostasis is vital. This correlation is supported by the fact that mitochondrial 
dysfunction has been implicated in the aethiology of neurodegenerative disorders (ND) and mutations in genes 
involved in proper mitochondrial function have been associated with familial forms of NDs.  

Recently, it has been shown that mitochondrial distribution in the different neuronal compartments is 
heterogeneous and it is suspected that these compartment-specific mitochondria can have different roles.  

Since one of the most consensual hallmark of ND is synaptic failure, ultimately leading to neuronal loss, it has 
been assumed that mitochondrial residing on synapses, named synaptic mitochondria, are critical in assisting 
synaptic transmission. However, the functional characterization of synaptic mitochondria and how do their 
dysfunction impacts on synaptic communication in healthy and ND’s neurons is not fully understood.  

Method 

To address these questions, we performed quantitative Mass Spectrometry, followed by unbiased BioInformatic 
analyses to determine the proteomic profile of synaptic mitochondria in healthy mouse neurons. 

Results 

Using cell-based approaches, we will assess the impact of the synaptic mitochondrial proteins’ on mitochondrial 
dynamics and bioenergetics, as well as in synaptic vesicles trafficking and neurotransmitter release. Using in 
vivo NDs models, the impact of synaptic mitochondrial proteins’ deregulation on neuronal activity and 
degeneration will be also assessed. 

Conclusion 

In sum, we aim to reveal the protein profile that is characteristic of synaptic mitochondria. 
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ADPD7-1841 
ALPHA-SYNUCLEIN SEQUESTERS THE CHAPERONIN HSP10 IN THE CYTOPLASM AND REDUCES ITS 
ACTIVITY IN THE MITOCHONDRIA 
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Aims 

Mitochondrial dysfunction is characteristic in the substantia nigra in both familial and inherited forms of 
Parkinson’s disease (PD). However, the precise molecular mechanisms involved are still unclear. In addition, 
increased levels of α-synuclein are associated with familial forms of the PD and are critical for disease 
development. Here, we hypothesized that mitochondria in the striatal presynaptic terminals are more vulnerable 
to increased α-synuclein expression than in other cellular compartments. Our aim was to identify new 
mechanisms underlying α-synuclein-mediated mitochondrial dysfunctions. 

Method 

In order to assess mitochondrial function, we measured oxygen consumption rate, mitochondrial membrane 
potential, and reactive oxygen species in vivo, in synaptosomes, and in vitro, in primary neuronal cultures 
overexpressing of α-synuclein. Using mass spectrometry, we identified α-synuclein-interacting proteins from 
striatal synaptosomes of α-synuclein transgenic mice. 

Results 

Overexpression of α-synuclein reduced spare mitochondrial respiratory capacity, handling of reactive oxygen 
species, and mitochondrial membrane potential in striatal synaptosomes of young α-synuclein transgenic mice. 
We identified HSP10 as a strong α-synuclein-interacting partner, and, interestingly, we found that its presence in 
the cytoplasmic fraction increased. In addition, we found decreased levels of mitochondrial MnSOD2. By 
overexpressing HSP10 in vitro, we partially reversed α-synuclein-induced dysfunctions. 

Conclusion 

Increased levels of α-synuclein may sequester HSP10 in the cytoplasm, reducing mitochondrial chaperonin 
function. In total, our study identified a new mechanism by which α-synuclein regulates mitochondrial functions. 
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ROLE OF MITOCHONDRIAL ANGIOTENSIN RECEPTORS IN DOPAMINERGIC NEUROPROTECTION AND 
AGING-RELATED VULNERABILITY TO NEURODEGENERATION. 
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Aims 

Mitochondria are essential for cell function and regulation of oxidative stress, and mitochondrial dysfunction plays 
a major role in several neurodegenerative disorders, particularly in the degeneration of dopaminergic neurons in 
Parkinson’s disease (PD). We have discovered angiotensin II receptors (AT1 and AT2) in mitochondria from 
dopaminergic neurons and here we investigated their role in controlling mitochondrial events. 

Method 

Mitochondria isolated from rat nigral region in the ventral mesencephalon (VM) and from AT1 and AT2 receptor 
knockout mice (Agtr1a C57BL/6 background and Agtr2 FVB background mutant mice) brain were used to 
investigate the ability of AII receptors to modulate mitochondrial respiration, mitochondrial membrane potential 
and mitochondrial superoxide and nitric oxide (NO) production. WB assays of mitochondria isolated from young 
adult and aged male rats were used to investigate age-related changes in dopaminergic neuron and 
mitochondrial AII receptor expression. 

Results 

Activation of AT1 receptors in mitochondria regulates superoxide production, via Nox4, and increases respiration. 
Mitochondrial AT2 receptors are much more abundant and increase after treatment of cells with oxidative stress 
inducers, and produce, via nitric oxide, a decrease in mitochondrial respiration. Mitochondria from the nigral 
region of aged rats displayed altered expression of AT1 and AT2 receptors.  

Conclusion 

At mitochondrial level, AT2 receptors may act as respiratory modulators and counteract low levels of OS, which 
may be particularly important in cells with an increase in levels of OS such as dopaminergic neurons.Altered 
expression of AT1 and AT2 receptors with aging may induce mitochondrial dysfunction, the main risk factor for 
neurodegeneration. 
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PHENOTYPIC SCREENING OF GENETICALLY OR TOXIN-INDUCED SYNAPTIC EFFECTS USING HUMAN 
IPSC-DERIVED NEURONAL NETWORKS – IN VITRO HTS DISEASE MODELING WITH MICRO ELECTRODE 
ARRAYS 
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Aims 

Human induced pluripotent stem cell-derived (hiPSC) neuronal cultures promise higher physiological relevance 
and thus, better translation to the in vivo situation. One of the biggest concerns in using them for drug discovery, 
though, is their physiological relevance needed for disease modeling or compound screening. Our aim ist to 
assure the quality of human cell models by functionally comparing multiple hiPSC neuronal cultures with each 
other and with primary mouse neuronal cell cultures.  

Method 

We use HTS-compatible multiwell micro-electrode arrays (MEA) and multi-parametric classification analysis of 
MEA data.  

Results 

We correctly classified primary brain-specific cultures using hundreds of datasets from frontal cortex, 
hippocampus, midbrain/cortex and spinal cord as well as a random spike train. We cultured different 
commercially-available hiPSC neurons on MEAs and recorded their activity development for at least 4 weeks and 
computed fingerprints at different developmental stages. We show that human neuronal cell lines exhibit specific 
phenotypic similarity profile when compared to the primary culture reference database, e.g. highest similarity to 
primary hippocampus, thus, showing the physiological relevance of their activity patterns. These patterns can be 
changed by toxin (e.g. alpha synuclein) or specific phenotypes are seen for genetically modified cell lines 
compared controls.  

Conclusion 

In conclusion, we provide a functional HTS-compatible tool to characterize neuronal phenotypes from hiPSC 
neurons for quality assurance and for in vitro disease modeling. 
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SYNAPTIC PROTEINS AS POTENTIAL MARKER OF COGNITIVE DECLINE. A MASS SPECTROMETRY 
BASED POST-MORTEM STUDY 
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Aims 

In this study we examined the role of synaptic dysfunction in cognitive decline by comparing the whole proteome 
of patients suffering from Parkinson`s disease with dementia (PDD), dementia with Lewy bodies (DLB), 
Alzheimer`s disease (AD) to non-demented controls (NC) using postmortem brain tissues, employing mass 
spectrometry based proteomics and biochemical immunoassay approaches. 

Method 

Postmortem brain tissues from AD, PDD, DLB, and NC (n=8/group) underwent HiRIEF LC/MS analyses in 
prefrontal cortex and in cingulate gyrus. From the ~900 synaptic proteins identified, more than 30 presented 
significantly altered levels among the dementia groups compared to controls. Ten proteins have been chosen for 
further ELISA and Western blot analyses on a larger cohort comprised of 90 postmortem brain samples. 

Results 

Levels of SNAP47, SV2C, LRFN2 and Gria3 proteins were significantly decreased in dementia cases. The most 
conspicuous drop in concentration (29%-33%) was observed for LRFN2 in all three dementias. Neuromodulin, 
SNAP47 and Gria3 all contributed to significantly differentiate PDD patients from AD using multivariate analysis. 
SV2C levels correlated negatively with MMSE decline in all three dementia. Furthermore, cognition measured by 
the last MMSE score prior to death and the rate of MMSE decline was associated with SNAP47, Gria3 and 
LRFN2 protein levels in PD and DLB. Significant correlations between synaptic proteins and neuropathological 
markers (amyloid-beta, tau alpha-synuclein) were also observed.  

Conclusion 

The role of synaptic proteins as possible predictors of cognitive decline in Lewy body dementias and AD should 
be considered by further biomarker studies.  
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A UNIQUE 2:1 IMBALANCE OF HYPERACTIVITY OF THE DIRECT AND INDIRECT PATHWAYS UNDERLIES 
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Aims 

Parkinson’s disease (PD) patients progressively develop motor and non-motor disabilities. Four cardinal motor 
symptoms are: resting tremor, muscle rigidity, slowness of movement, and postural instability. Resting tremor is 
the most apparent motor symptom in PD.  Non-motor symptoms include: sleep disorders, dementia, psychosis 
and depression that affect patients’ quality of life. The objectives are to elucidate neural mechanisms underlying 
motor and non-motor dysfunctions relevant to PD. 

Method 

Using behavioral, neuroananatomical, biochemical, optogenetic and chemogenetic methods, we characterized a 
conditional cyclin-dependent kinase 5 (Cdk5) mutant mouse that displays a prominent resting tremor. 

Results 

In addition to tremor, mutants display impairments in freezing and fine motor movement. Non-motor dysfunctions 
include impaired prepluse inhibition (PPI) and anxiety. Neuroanatomical analysis showed that Cdk5 was deleted 
in an uneven 2:1 ratio of D1:D2 medium spiny neurons (MSNs) in the striatum. The loss of Cdk5 results in 
increased neuronal activity, as indicated by elevated c-fos expression in mutant MSNs, suggesting that the 
imbalanced hyperactivity of the direct/indirect pathways underlies motor and non-motor phenotypes. 
Halorhodopsin was specifically expressed in mutant MSNs in dorsal striatum. Optical stimulation markedly 
reduces tremor. Furthermore, when the inhibitory designer receptor, DREADD, was specifically expressed in 
mutant MSNs, tremor was reduced following administration of DREADD specific agonist. PPI was also reversed. 

Conclusion 

These results strongly support the novel finding that an imbalance in hyperactivity of the two opposing pathways 
of the striatum, as seen in the 2:1 ratio of D1:D2 MSNs in Cdk5 mutants, can play essential roles in motor and 
non-motor dysfunctions associated with PD. 
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Aims 

Parkinsonism is a group of chronic neurodegenerative diseases that are characterized by hypokinesia, tremor, 
postural instability and rigidity. Parkinson’s disease is the most common form of parkinsonism where the 
pathological hallmark is loss of dopaminergic neurons in substantia nigra. Previously published stereological 
reports show substantial loss of neurons in the substantia nigra in brains from Parkinson’s patients, while other 
brain regions are spared.  The loss of dopaminergic neurons in the substantia nigra has been suggested to affect 
the cerebellum either directly or as a compensatory effect. The cerebellum controls motor as well as non-motor 
functions and is potentially related to the motor symptoms observed in Parkinson’s disease. This study aims to 
examine possible quantitative changes in the five major subregions of the cerebellum (anterior, posterior, 
flocculus, nodulus and vermis) of Parkinson’s patients. 

Method 

Based on validated stereological methods, Cavalieri’s method, optical disectors and the rotator, the present study 
quantifies the total number of granule and Purkinje cells, and the mean volume of Purkinje cell perikarya and 
nucleus in the cerebellum of ten post-mortem Parkinson’s brains compared to 11 control subjects. Furthermore, 
the volume of the selected subregions as well as the white matter and dentate nucleus of the cerebellum is 
estimated. 

Results 

The included brains are still coded but data will be available during the spring of 2017. 

Conclusion 

Preliminary data will be presented at AD/PD 2017.  
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Aims 

Studies of Multiple System Atrophy (MSA) suggest that degeneration of the cerebellum and related structures 
may lead to symptoms like gait and limb ataxia, ataxic dysarthria and oculomotor dysfunction. However, most 
studies are semi-quantitative and consequently subjected to uncertainty as regard to their quantitative results. 
Consequently our aim was to estimate the volume and total number of neurons in the cerebellum from 9 MSA 
patients and 10 neurologically healthy controls using validated stereological cell counting. 

Method 

The cerebellum was divided into five major subregions: The anterior and posterior lobes, vermis, flocculus and 
nodularis. Estimation of the volume was performed using Cavalieri’s principle and the total number of Purkinje- 
and granule cells was quantified using optical disectors. Further, Purkinje cell perikaryon and nuclear volume is 
estimated using the rotator. 

Results 

Our results show significantly less Purkinje cells in the anterior lobe (-45%, p=0.004) and vermis (-38%, p=0.009) 
of MSA brains, whereas no differences were observed in the other cerebellar subregions. We do not find 
differences in the volume or the total number of granule cells, except a decreased volume of the vermis 
(p=0.020). Because of ongoing quantification, volumetric data of Purkinje cell perikaryon and nucleus will be 
presented at AD/PD 2017. 

Conclusion 

The result obtained until now show degeneration of specific neuronal subtypes in the cerebellum of MSA brains. 
Purkinje cells are the main source of efferent neurons in the cerebellum and a reduction may leads to a 
dysfunctional cerebellar output. 
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IMPAIRED HIPPOCAMPAL GAMMA-FREQUENCY OSCILLATIONS AND HYPEREXCITABILITY IN A MOUSE 
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Aims 

Alpha-synucleinopathy is marked by abnormal aggregation of alpha-synuclein in the brain. A common symptom 
of this group of diseases is cognitive dysfunction. Impairment in hippocampal gamma-frequency oscillations 
(GFO’s) may underlie some of the cognitive deficits associated with alpha-synucleinopathy. The Thy-1 A30P 
mouse model overexpresses human mutant alpha-synuclein, with mice developing hippocampal spatial memory 
impairment by 12 months. The aim of this study is to explore age-related hippocampal network changes in 2 
month and 12 month A30P mice in vitro, with particular focus on the early functional changes preceding cognitive 
dysfunction. 

Method 

Following sucrose perfusion of anaesthetised mice, 450µm transverse hippocampal slices were prepared. 
Persistent GFO’s can be evoked by cholinergic agonist carbachol, with oscillation power building over 2-4 hours 
before reaching stability. Extracellular field recordings were carried out in the hippocampal CA3 region of A30P 
and wild-type mice. 

Results 

Compared to wild-type mice, A30P mice display an impairment in the build-up and stabilisation of GFO's at 12 
months (n=6, p=0.035), but not at 2 months (n=10, p=0.838). Spontaneous population burst discharges were 
observed in the absence of carbachol at a greater frequency and amplitude in the A30P mouse dorsal 
hippocampus at 2 months (n=8, p=<0.001). 

Conclusion 

Larger and more frequent spontaneous population burst discharges suggests early hyperexcitability in the 
excitatory/inhibitory hippocampal network, potentially leading to GFO impairment over time as the network 
becomes dysfunctional. This has implications for hyperexcitability as an early biomarker of pharmacological 
interest. Future work will utilise immunohistochemistry to elucidate the cellular mechanisms underlying network 
dysfunction in A30P mice. 
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ADPD7-0329 
5-HT SIGNALINGS IN THE ROSTRAL VENTROMEDIAL MEDULLA AND SPINAL DORSAL HORN MEDIATE 
HYPERALGESIA IN A 6-OHDA-INDUCED RAT MODEL OF PARKINSON’S DISEASE 
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Aims 

The aim of the present study was to investigate the role of serotonin (5-HT) in the rostral ventromedial medulla 
(RVM) and spinal cord in pain sensory abnormalities in a 6-OHDA-treated rat model of PD 

Method 

The rotarod test was used to evaluate motor function. The radiant heat test and von Frey test were conducted to 
evaluate thermal and mechanical pain thresholds, respectively. Immunofluorescence was used to examine 5-HT 
neurons and fibers in the RVM and spinal cord. High-performance liquid chromatography (HPLC) was used to 
determine 5-HT and 5-hydroxyindoleacetic acid (5-HIAA) levels. 

Results 

The duration of running time on the rotarod test was significantly reduced in 6-OHDA-treated rats. Nociceptive 
thresholds of both mechanical and heat pain were reduced compared to sham-treated rats. In addition to the 
degeneration of cell bodies and fibers in the substantia nigra pars compacta (SNpc), the number of RVM 5-HT 
neurons and 5-HT fibers in the spinal dorsal horn was dramatically decreased. 5-HT concentrations in both the 
RVM and spinal cord were reduced. Furthermore, the enhancement of 5-HT levels via the administration of 
citalopram attenuated pain hypersensitivity. Interestingly, Intra-RVM microinjection of 5,7-dihydroxytryptamine 
(5,7-DHT) partially reversed pain hypersensitivity. 

Conclusion 

These results suggest that the decreased 5-HT contents in the RVM and spinal dorsal horn may be involved in 
hyperalgesia in the 6-OHDA-induced rat model of PD. 
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ANALYSIS OF MICROARRAY DATA USING A PD CELLULAR PATHWAY MAP REVEALS EARLY EFFECTS 
OF ALPHA-SYNUCLEIN ON PD PATHOGENESIS 
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Aims 

The identification of early disease markers for Parkinson’s disease (PD) is essential, since the disease is already 
in an advanced state when motor symptoms become obvious. Large-scale omics data analysis from animal 
models may help to identify perturbations in molecular pathways before histological or behavioural changes 
appear. Thus, identifying early disease-related mechanisms can facilitate the development of human biomarkers 
and new therapeutic approaches  

Method 

Ventral midbrain from transgenic mice moderately overexpressing E46-mutated alpha-synuclein was prepared 
from 3, 9 and 13 month old animals. This mouse line shows mild PD-like pathology (e.g. striatal TH deficits) 
starting at 9 months of age, but no loss of SN tyrosine-hydroxylase positive neurons. RNA was analysed on DNA 
microarrays. Differentially expressed genes were uploaded to the in-house built PD map (http://pdmap.uni.lu) and 
displayed within the molecular network 

Results 

Data from the 3 months time point showed a distinct under-expression of genes (e.g., TH, DDC, DAT, VMAT2) 
related to dopamine metabolism and secretion. In addition an over-expression of genes involved in receptor 
mediated calcium signalling was detected. Interestingly, no motor symptoms, loss of TH positive neurons or 
striking alpha-synuclein aggregations were visible at this early age 

Conclusion 

Gene expression analysis using the PD map highlights early molecular changes in the ventral midbrain of alpha-
synuclein over-expressing mice. Direct perturbation of dopamine and calcium signalling related cellular pathways 
by alpha-synuclein, e.g., through interaction with upstream transcription factors such as NR4A2, might be a key 
mechanism in early PD pathogenesis, independent of high–molecular, aggregated alpha-synuclein and actual 
degeneration of SN neurons 
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ATXN2 TRIPLET EXPANSIONS IN MONONUCLEAR CELLS FROM PARKINSON'S DISEASE PATIENTS 
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Aims 

CAG triplet expansions in ataxin-2 gene (ATXN2) are well known to be responsible for spinocerebellar ataxia type 

2 (SCA2). Their roles in Parkinson’s disease (PD) remain to be clarified. Investigations attempting to study 
molecular events associated with ATXN2 mutations both in patients diagnosed either with a PD or SCA2 are thus 
needed. 

Method 

To this end, we analyzed the transcriptome profiles from blood cells of controls and three patient groups 
diagnosed with SCA2 or PD with or without ATXN2 CAG triplet expansions using Agilent 66K microarrays. 
Transcriptomic data were submitted to bioinformatics enrichment tools to highlight processes and pathways 
disturbed in these three patient groups. Molecular changes were validated by RT-qPCR and Western blot from 
mononuclear cells and lymphoblastoid cell lines respectively. 

Results 

Our transcriptome data revealed common disturbances of RNA metabolism (RNA binding and poly(A) RNA 
binding) in all three patient groups. Notably, Ataxin-2 was downregulated in patients with ATXN2 triplet 
expansions. While parkinsonian phenotype was prevalently associated with alterations of translation with 
disturbances of polyA(RNA) binding, Amyotrophic Lateral Sclerosis signaling and PABPC4 downregulation, 
cerebellar phenotype was more characterized by RNA splicing and hnRNPs downregulation.  

Conclusion 

Our results supported the existence of similar properties between SCA2 and PD which might be linked to 
common ATXN2 mutations. However, ATNX2 mutation carriers also presented characteristics specific to their 
parkinsonian or cerebellar phenotype supporting that these mutations might define different phenotypes. 
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DICER AND MICRORNAS PROTECT ADULT DOPAMINERGIC NEURONS AND ALLEVIATE 
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Aims 

MicroRNAs are important post-transcriptional regulators of gene expression implicated in neuronal development, 
differentiation, aging, cellular stress, survival, and neurodegenerative diseases, including Parkinson’s disease 
(PD). Expression levels of microRNAs are affected in dopaminergic neurons of PD patients, suggesting that 
microRNAs may contribute to the development of the neurodegenerative phenotype. We investigate here the role 
of microRNA-processing enzyme Dicer in the functional maintenance of dopaminergic neurons. 

Method 

Using a mouse line expressing tamoxifen-inducible CreERT2 recombinase under control of the dopamine 
transporter promoter, we selectively ablated Dicer in adult dopaminergic neurons. In gain-of-function experiments 
we pharmacologically stimulated microRNAs processing in cultured dopaminergic neurons and reintroduced 
selected microRNAs to the ventral midbrain of Dicer conditional knock-out (DicerCKO) animals. 

Results 

Heterozygous deletion of Dicer in adult dopaminergic neurons resulted in a sex-specific decrease of the levels of 
striatal dopamine and its metabolites without the loss of neuronal bodies, whereas a homozygous ablation of 
Dicer led to progressive neurodegeneration, decline of striatal dopamine and severe locomotor deficits. 
Conversely, stimulation of Dicer activity by enoxacin promoted survival of cultured dopaminergic neurons. 
Moreover, the delivery of selected microRNAs to the ventral midbrain of DicerCKO mice alleviated their locomotor 
phenotype. 

Conclusion 

We show that the disruption of microRNA biogenesis in adult dopaminergic neurons through Dicer down-
regulation or ablation profoundly diminishes their functions and survival, while its pharmacological stimulation or 
supplementation of certain microRNAs is neuroprotective. Stimulation of Dicer and selected microRNAs may thus 
become a new therapeutic option for PD treatment. 
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ALPHA-SYNUCLEIN OVEREXPRESSION PROMOTES TRANSCRIPTIONAL DEREGULATION AND DNA 
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Aims 

Alpha-synuclein (aSyn), a key player in both sporadic and familial forms of Parkinson’s disease, was first 
described as a pre-synaptic and nuclear protein. Furthermore, it was shown that development of PD and other 
neurodegenerative diseases might have an association with transcriptional deregulation. Here, we investigated 
the transcriptional deregulation associated to the expression of WT aSyn and the mutant A30P. 

Method 

RNA-sequencing from Lund Human Mesencephalic (LUHMES) cells overexpressing wild-type (WT) or mutant 
A30P aSyn was performed. DNA damage in the cell was determined by single cell electrophoresis (comet assay) 
and mitochondrial ROS production was measured by the detection of mitochondrial superoxide.  

Results 

RNA-sequencing results from WT and A30P aSyn overexpressing cells displayed changes in the expression of 
several genes, including the downregulation of DNA repair associated genes. Additionally, overexpressing of WT 
aSyn increased DNA damage and the levels of phosphorylated p53 unlike the mutant A30P aSyn. We also found 
that WT aSyn increases the production of mitochondrial ROS under stress conditions, which might be associated 
with the increase of DNA damage in the cell. Finally, we observed that aSyn significantly decreases histone 3 
acetylation levels. Interestingly, treatment with sodium butyrate, a histone deacetylase inhibitor (HDACi), was able 
to restore the levels of acetylated histone 3 and rescue WT aSyn-induced DNA damage. 

Conclusion 

Overall, our findings suggest that WT aSyn induces DNA damage and the production of mitochondrial ROS unlike 
mutant A30P aSyn. In summary, our study provides valuable insight into the molecular mechanisms underlying 
PD pathogenesis and suggests novel targets for therapeutic intervention. 
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Aims 

Homeoproteins Engrailed-1/Engrailed-2 (collectively Engrailed) are controlling the development of midbrain 
dopaminergic (mDA) neurons. In the adult, they remain expressed in mDA neurons and promote their survival. In 
En1

+/- 
mice, mDA neurons display progressive cell loss in the substantia nigra pars compacta (SNpc). Together 

with behavioral data and evidence for retrograde degeneration of mDA axons, this suggests that En1
+/-

 mice may 

represent a valuable PD model. The in vivo transduction of Engrailed protects mDA neurons in different PD 
models at a mitochondrial and nuclear level. Similarly we have shown that Engrailed protects mDA neurons from 
oxidative stress. As LINE-1 retrotransposons (L1) are oxidative stress induced, we asked whether their activation 
contributes to mDA cell death. 

Method 

We analyzed L1 expression in mDA neurons in an acute oxidative stress model and in En1
+/- 

mice and examined 
the causal link between L1 expression, DNA strand breaks, neurodegeneration and En1-mediated protection. 

Results 

Degeneration of mDA neurons in En1
+/-

 mice is paralleled by an increase in L1 expression. Similarly, DNA 
damage and cell death induced by oxidative stress is a result of enhanced L1 expression. We also demonstrated 
that L1 inhibition is protective and that part of the protective activity of Engrailed involves direct L1 transcriptional 
repression. 

Conclusion 

L1 activation in mDA neurons leads to DNA strand breaks and genetic instability resulting in neuronal death. Anti-
L1 molecules or En1/2 are protective against L1-induced cell death opening the perspective for novel therapeutic 
approaches. 
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Aims 

To date it is clear that genetic factors play an important role in the pathogenesis of Parkinson's disease (PD). 
However, processes that involve in the development of PD remain unknown.  

Method 

Whole transcriptome analysis of the striatum and the substantia nigra at the earliest pre-symptomatic stages of 
the PD pathogenesis in mice models was performed 6 and 24 hours after MPTP administration (12 mg/kg, four-
time). 

Results 

It was revealed that more genes changed their expression in the striatum than in the substantia nigra, when 
compared to the control. This shows that the striatum are the first to be involved in the earliest stages of PD 
pathogenesis. Three functional groups of genes associated with apoptosis, morphogenesis processes and the 
functioning of the immune system were revealed by bioinformatics analysis in the striatum 6 hours after MPTP 
injections. Several functional groups such as transport of substances, vesicular transport processes of the 
immune system and proteolysis were revealed in the striatum 24 hours after MPTP administration. But in the 
substantia nigra no significant functional groups were discovered. However, the most interesting differentially 
expressed genes, which were identified in the substantia nigra, were the 
following: Anxa2, Anxa3, Gabarap, Chac1 and Ndufa9, Surf1, Laptm4a, Psma5 6 and 24 hours after MPTP 
administration, respectively. 

Conclusion 

The processes related to the functioning of the immune system and mitochondria, apoptosis, proteolysis, and 
vesicular transport are among the first to be activated at the earliest stages of pathogenesis of PD. 
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Aims 

Neurodegenerative Parkinson’s disease (PD) is a multifactorial disorder lacking a complete cure. It’s quite 
challenging to understand the mechanism of initiation and progression of this disease; however progress has 
been made towards understanding certain genetic aspects related to the disease condition. We employ functional 
genomics approaches towards identifying novel targets related to PD. We carried out studies with microRNA 
molecule let-7, employing transgenic C. elegans model expressing ‘human’ alpha synuclein. Let-7, is highly 
conserved miRNA, known to regulate important functions of viability and development. Up-regulation of let-7 
impairs glucose homeostasis and degeneration of neurons, while its down-regulation leads to cancer. 

Method 

We created RNAi feeding bacterial clone targeted at let-7 miRNA employing Timmons and Fire feeding vector 
L4440, and transformed it to HT115 (DE3), an RNase III-deficient E. coli strain with IPTG inducible T7 
polymerase activity. We validated our assays via TaqMan based quantification of let-7 miRNA levels. 

Results 

Silencing of let-7 miRNA led to decrease in alpha-synuclein protein in transgenic worms. PD associated 
endpoints including motility, lipid content and oxidative stress, showed significant effects after silencing of let-7 
miRNA. We further went on to study the whole transcriptome profile using next generation sequencing (NGS) 
under let-7 silenced condition. We found novel set of genes that are dysregulated under PD condition when 
compared to controls and several interesting molecules that are affected under let-7 silenced condition in the PD 
model. 

Conclusion 

Our studies encourage further research on let-7 miRNA and its associated pathways towards obtaining better 
genetic understanding on neurodegenerative PD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1408 

 

  

  

C01.l. Disease Mechanisms, Pathophysiology: Transcriptional & translational regulation, micro RNAs 

 
ADPD7-0930 
ALTERATIONS IN EUKARYOTIC TRANSLATION INITIATION MIGHT CONTRIBUTE TO PARKINSON’S 
DISEASE PATHOLOGY 
A.M. Toeglhofer

1
, S. Krassnig

1
, N. Golob-Schwarzl

1,2
, O. Kalev

3
, M. Leoni

1
, C. Wodlej

1,2
, S. Weis

3
, J. Haybaeck

1,4
 

1
Medical University of Graz, Institute of Pathology- Department of Neuropathology, Graz, Austria 

2
Center for Biomarker Research, Cancer Area, Graz, Austria 

3
Kepler University Hospital- Medical School- Johannes Kepler University, Laboratory of Neuropathology-

 Department of Pathology and Neuropathology- Neuromed Campus, Linz, Austria 
4
Otto-von-Guericke-University, Institute of Pathology, Magdeburg, Germany  

 
Aims 

Parkinson’s disease (PD) is a neurodegenerative disorder characterized by abnormal α-synuclein aggregation. 
Protein accumulation is often accompanied by deregulation of translation initiation. The initiation step, regulated 
by eukaryotic initiation factors (eIFs), is assigned as rate limiting step in protein synthesis. Regulation of 
eukaryotic translation is tightly linked to the mammalian target of rapamycin (mTOR) signalling cascade. eIFs are 
known to be altered under various pathological conditions. Nevertheless, the participation of eIFs in 
neurodegenerative disorder is still poorly understood. Therefore, we aimed to investigate the role of eIFs in PD. 

Method 

eIF expression was analyzed in post-mortem brain samples of PD patients in comparison to aged controls without 
any disease-related pathology. Neuropathological status of all patients was assessed immunohistochemically. 
Biochemically, frontal and temporal cortical regions were analyzed on protein and mRNA levels for eIF and 
mTOR expression. Grey and white matter was analyzed separately.  

Results 

We investigated several eIF3 and eIF4 subunits. Our results suggest an impaired eukaryotic translation in PD 
patients due to altered eIF expression. These alterations might be associated with deregulations in the mTOR 
signaling cascade.  

Conclusion 

Alterations in protein synthesis, especially in the rate limiting initiation step, might be an important contributor in 
the pathogenesis of PD. However, further analyses are required to elucidate the exact role of eIFs in PD. 
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Aims 

There exist several molecules used to induced Parkinsonism in vivo. Among them, MPP
+
 (1-methyl-4-

phenylpyridinium) is the most popular. 

In this study, we attempted to unravel the mechanisms associated to dopaminergic neuron death induced by 
MPP

+
. We carefully dissected the mechanisms involved in the cell death (necrosis versus apoptosis vs 

necroptosis) and their kinetic of appearance.  

Method 

Primary rat cultures of mesencephalic neurons were used. Immunostaining was used to follow mitochondrial 
oxidative stress the on mitochondrial death pathway and caspase-3 expression in TH expressing neurons. The 
autophagy pathway (LC3-II) as well as alpha-synuclein aggregation were assessed using automatized western 
blot.  

Results 

We observed a) first that contrarily to rotenone (unpublished data), lethal effects of MPP
+
 on TH positive neurons, 

slowly developed with time and reach a plateau after about 48h of application.  

b) MPP+ induced early Methionine sulfoxide (MetO) (considered as a marker of oxidative stress); accordingly, 
release of Cytochrome C became significant only after 24h application, which indicated that it induced a special 
type of death. 

c) However, MPP+ induced early expression of AIF (Apoptosis inducing factor) (4h after application) whereas it 
did not trigger caspase 3 activation.  

d) MPP+ induced a large increase of LC3-II (a marker of autophagy) 

e) MPP+ also induced a moderate aggregation of alpha-synuclein.  

Conclusion 

Taken together these results indicated that contrarily to rotenone or 6-OHDA, MPP+ acted in an original and 
specific manner probably by triggering necroptosis and autophagy. 
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Aims 

Salsolinol has been found in considerable amount from urine and cerebral spinal fluid of parkinsonian patients 
and implicated to be involved in Parkinson’s disease pathogenesis. Given that it has structural similarity with the 
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine and 6-hydroxydopamine which have been well-established to cause 
neuronal cell death in many in vitro and in vivo studies, salsolinol is anticipated to cause similar effect. In addition, 
salsolinol has been previously demonstrated to induce apoptosis in neural stem cells from embryonic rat brain. 
However, no further study has been done to elucidate its mechanism of action. In this study, the apoptotic effects 
of salsolinol toward NE-4C neural stem cells were explored together with the expressions of p38, ERK and JNK 
proteins. 

Method 

NE-4C cells were cultured and exposed to various concentrations of salsolinol (1–100 µM). To demonstrate the 
apoptotic effect of salsolinol, changes in nuclear morphology of NE-4C cells were identified and counted under a 
fluorescence microscope after nuclear staining with Hoechst 33258. Cell apoptosis was also determined by 
Annexin V/PI staining. Cell cycle analysis was performed to identify the percentage of cells in each and every 
phase of cell cycle. Enzyme-linked immunosorbent assay was conducted for the detection of p38, ERK and JNK 
proteins. 

Results 

Salsolinol showed to induce apoptosis in NE-4C cells in time- and dose-dependent manners and expression of 
p38, ERK and JNK proteins was shown to be parallel with the apoptotic induction by salsolinol. 

Conclusion 

These findings suggest that salsolinol induced apoptosis through MAPK pathway in neural stem cells. 
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Aims 

Recent studies show that Parkinson's Disease (PD) is associated with the induction of c-Abl.  We aimed to 
determine if c-Abl activation seen in PD is caused by α-synuclein pathology and whether α-synuclein-dependent 
c-Abl activation leads to increased p53 via inactivation of mdm2.  In addition, , we hypothesize that increase in c-
Abl and/or p53 activation was responsible for the impaired autophagy-lysosomal process (ALP) seen 
in A53TαS Tg mice.  

Method 

We used transgenic mouse mouse model of a-synucleinopathy(A53TαS) to determine spatio-temporal 
relationships between α-synuclein pathology and c-Abl activation.  The A53TαS Tg mouse model was used to 
determine if inhibition of c-Abl can attenuate α-synucleinpathy. 

Results 

Our studies show that α-synucleinopathy in the A53TαS Tg-model was associated with c-Abl activation and p53, 

indicating that c-Abl could promote cell death via p53.  Activation of c-Abl directly contributes to 
neurodegeneration as treatment of A53TaS mice with Nilotinib(Nilo), a FDA-approved c-Abl kinase inhibitor, leads 
to attenuation of pathology and autophagic clearance of pathological αS.   Regulation of autophagy by c-Abl 
requires p53 activity as both Nilo and p53 inhibitor, pifithrin-α (PFT), both increased autophagic flux in N2a and 
M17 cell lines.  Moreover, Nilo and PFT activated ER-stress marker eIF2a, PDI and upregulated the 
phosphorylation of AMP-activated kinase (AMPK) which was accompanied by pS555-ULK1 activation and 
conversely down-regulated mTORC1 signal molecule ribosomal S6 and translation repressor protein 4EBP1. 
These results suggest that c-Abl regulates ALP via regulation of p53 and subsequent activation of ULK1 and 
inhibition of mTORC1 signal. 

Conclusion 

Inhibition of c-Abl and/or p53may provide a therapeutic strategy for PD. 
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Aims 

Several studies have established that alpha-synuclein (aSyn) fibrils made in vitro from recombinant protein can 
seed the aggregation of soluble aSyn in living organisms (cells, animals).

1
 Considering the prion-like properties of 

these synthetic fibrils, it becomes necessary to evaluate their stability so as to design efficient removal, 
disassembly and/or inactivation procedures.

2
 The objective of this study was to evaluate the comparative stability 

of WT and A53T-mutated fibrils and their ability to retain fibrillar structure in different solvents. 

Method 

Human recombinant fibrils were prepared from WT and A53T aSyn in PBS. Resistance to proteolysis was 
evaluated under proteinase K (PK) treatment. Fibrillar conformation was assessed using spectrofluorimetry with 
ThioflavinT (ThT) and Transmission Electron Microscopy (TEM) after one dilution into various solvents. 

Results 

A53T fibrils were insensitive to PK treatment, in contrast to WT fibrils, which showed limited proteolysis (Fig. 1). 
TEM and ThT spectrofluorimetry gave concordant results, which confirmed the higher resistance of A53T vs WT 
fibrils to solvent denaturation (summarized in Table 1). 
 

 

Figure 1. Limited proteolysis of WT (A) and A53T-mutated (B) aSyn fibrils, under 10µg/ml proteinase K treatment 
at 37°C, over a 0 to 45 min period of time (silver staining). 

 

Table 1. Ability of various solvents (final concentration is indicated) to denaturate WT and A53T-mutated aSyn 

fibrils.  

Conclusion 

Among the solvents tested, only formic acid at 50% was able to fully disassemble both WT and A53T aSyn fibrils. 
Higher concentration SDS requires further testing. 

References 

1. Reviewed in Rey et al. Neuropathol Appl Neurobiol. 2016;42(1):51–76.  
2. Bousset et al. J Parkinson Dis. 2016;6(1):143–151.  
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SERF1A PROTEIN LINKS AMYLOID POLYMERIZATION TO RNA BINDING 
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Aims 

An impairment of RNA-regulating processes has been observed in relation to different misfolding-associated 
neurodegenerative disorders. As the recently discovered protein SERF1a possesses a dedicated aggregation 
modifying property as well as a poorly defined RNA-binding ability, we verified if both processes functionally 
influence each other.  

Method 

A biophysical in vitro study based on multiple biostructural techniques was conducted in combination with cellular 
assays, to analyze how the interaction between SERF1a, RNA and alpha-synuclein (aSyn), which is a well-
recognized amyloidogenic SERF1a substrate, is physically and functionally related.  

Results 

We observed that SERF1a interacts directly with RNA via a structurally disordered, non-canonical binding region. 

The functional significance of RNA binding was supported by SERF1a being a splicing active RNA chaperone, as 
it promoted alternative splicing of adenoviral E1A transcripts and RNA duplex annealing in vitro. Most surprisingly, 
the RNA and the aSyn binding region significantly overlapped. This unexpected coincidence led to the 
observation that aSyn competed with RNA for binding to SERF1a. As soon as aSyn displaced RNA, SERF1a was 
no longer able to function as an RNA chaperone. Instead, it switched to promote the amyloidogenesis of aSyn.  

Conclusion 

We suggest that SERF1a can shift between an RNA-associated and an amyloid promoting activity, leading to the 
hypothesis that an excessive increase in aSyn levels might impair RNA-binding and favor amyloidogenesis. In 
this context, SERF1a might constitute a unifying (pathologic) hub for these two distinct hallmarks of 
neurodegeneration.  
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A NOVEL YEAST MODEL TO STUDY THE EFFECT OF GLYCATION ON SYNPHILIN-1 AGGREGATION AND 
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Aims 

Different posttranslational modifications influence alpha-synuclein toxicity and aggregation. Here, we focus on the 
effect of glycation, a non-enzymatic reaction between proteins and reducing sugars that leads to the formation of 
advanced glycation end products (AGEs). These AGEs co-localize with alpha-synuclein in Lewy bodies in 
Parkinson’s disease, and it has been suggested that they are involved in the cross-linking of alpha-synuclein 
deposits. We investigated the role of glycation in modulating the aggregation and cytotoxicity of the alpha-
synuclein interaction partner synphilin-1. 

 

Method 

We expressed native and fluorescently-labelled human synphilin-1 in the yeast Saccharomyces cerevisiae. We 

created a strongly glycating intracellular environment using yeast strains affected in the metabolism of 
methylglyoxal, which is the strongest glycating agent leading to AGE formation. More specifically, synphilin-1 was 
expressed in yeast strains lacking the glyoxalase 1 gene (GLO1), glyoxalase 2 gene (GLO2) or the aldose 
reductase gene (GRE3), which are directly linked to the methylglyoxal breakdown. In these strains we monitored 
the localization and inclusion formation of synphilin-1 and its repercussions on yeast cell growth. 

Results 

We demonstrate that in the absence of Glo2 there is a significant increase in the synphilin-1-induced toxicity. 
Furthermore, in contrast to wild type cells, which form one or two large synphilin-1 inclusions when approaching 
the diauxic shift, the majority of the glo2∆ cells displayed two or more synphilin-1 inclusions. 

Conclusion 

This study underscores the potential of yeast as a model to dissect the effect of glycation on synphilin-1 
aggregation and cytotoxicity. 
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THE DEGREE OF VEGETATIVE DISORDERS IN PARKINSON'S DISEASE DEPENDING ON THE LEVEL OF 
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Aims 

 

One of the non-motor affective disorders typical of Parkinson's disease (PD)  is a vegetative disorders (VD). 

Aim: To the  study the degree of vegetativ disorders and the level of neuron-specific protein S100 B in the blood 
plasma in Parkinson`s disase. 

Method 

The material of this study was 22 patients with of PD, 12 men and 10 women. Duration of the disease - is 0.5 to 8 
years. The control group consisted of 9 patients without symptoms of PD. Determines the content of S100B in the 
blood serum by enzyme immunoassay.  

Results 

When analyzing the clinical variants of vegetative disorders revealed that if PD patients with disorders of the 
cardiovascular system indicator S100B protein amounted to 141,9±5,6 points, that patients without pathology 
cardiovascular system, this indicator was equal to 89.8±6.5 points. Patients with gastrointestinal impairment 
amount neuron specific proteins was 147,9±4,5, in patients without gastrointestinal disorders - 99,2±7,3. Patients 
with the syndrome of Parkinson's disorders of the cardiovascular system met less and the number of S100B was 
166,5±4,0, while other patients without disorders of the cardiovascular system, this indicator was equal to 
166,5±4,0. In patients diagnosed with cardiovascular disorders indicator S100B was 214,6±8,5, while the patients 
was 181,4±8,2 without these disorders. When gastrointestinal disorders of protein is equal to 220,1±7,3, while in 
patients without gastrointestinal disorders -189,1±6,8. 

Conclusion 

The level of S100B protein in PD depends on the degree of vegetative disorders. The level of this protein may be 
a non-specific marker of the degree of cognitive impairment in Parkinson's disease. 
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TARGETING THE ER STRESS SENSOR PERK IN MODELS OF PARKINSON´S DISEASE 
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Aims 

Endoplasmic reticulum stress is a salient feature of Parkinson´s disease (PD), which triggers an adaptive reaction 
known as the unfolded protein response (UPR). Recent drug discovery efforts identified a specific inhibitor of the 
UPR sensor PERK known as GSK2606414. PERK has dual functions, can both initiate an adaptive response to 
recover cellular homeostasis, or eventually trigger cell death under chronic stress conditions. We evaluated the 
therapeutic potential of GSK2606414 in genetic and pharmacological models of PD. 

Method 

We model PD in mice using the neurotoxin 6-OHDA and in rats by the targeted overexpression of alpha-
synuclein. In both models we characterized the impact of the pharmacological inhibition of PERK to measure: 
body weight, motor performance, striatal denervation, and dopaminergic neuron loss. 

Results 

GSK2606414 treatment showed a significant protection of nigral dopaminergic neurons and a tendency to 
improve motor performance in the toxicological model of PD. In the genetic model, GSK2606414 treatment 
induces a tendency to neuroprotection. In both cases we observed body weight loss and pancreatic toxicity in the 
treated groups. 

Conclusion 

Overall we observed that GSK2606414 treatment induces neuroprotection, however animals develop unwanted 
secondary effects. 
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AGE-DEPENDENT REDISTRIBUTION OF BRAIN IRON RESULTS IN IRON DEPOSIT IN THE SUBSTANTIA 
NIGRA WITH DIETARY IRON SUPPLEMENT IN MICE 
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Aims 

High iron intake has been verified as a risk factor of Parkinson's disease (PD), which is an age-related 
neurodegenerative disorder. In the present study, we investigate the relationship between dietary iron supplement 
and age-dependent redistribution of brain iron in mice. 

Method 

2 months and 12 months old C57BL/6 mice were applied with dietary supplements with 3% carbony iron for 1 
month or 3 months, respectively. Iron contents were tested by inductively coupled plasma mass spectrometry. 
Dopamine contents were tested by high performance liquid chromatography. 

Results 

Iron contents were elevated in temporal cortex and striatum in 2-month mice. Intriguingly, iron content in the 
substantia nigra (SN) was obviously higher than the other brain regions in 12-month mice with dietary iron 
supplements for 1 month or 3 months. Decreased dopamine contents were only observed in the striatum of mice 
with dietary iron supplement for 3 months. Furthermore, unlike iron, nickel and zinc contents were obviously 
higher in the DMV in stead of SN than the other brain regions in 12-month mice. 

Conclusion 

Our results suggested the temporal cortex and striatum were the most sensitive regions for iron deposition in the 
young mice. SN was extremely susceptible for iron accumulation during ageing and nigral dopaminergic neurons 
were vulnerable to increased iron contents.  
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QUANTIFICATION AND SUBCELLULAR LOCALIZATION OF IRON IN BRAIN OF PATIENTS WITH 
PARKINSON´S DISEASE AND AGE-MATCHED CONTROLS 
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Aims 

Iron is fundamental for neurons, e.g. by playing key roles in transmitter synthesis or myelination. In contrast, high 
concentrations of free iron raise the level of oxidative stress via the Fenton reaction and it is well known that the 
iron concentration is increased in the substantia nigra (SN) in Parkinson´s disease (PD). However, there is only 
little knowledge on quantitative iron concentrations and distribution in different cell types (neurons, microglia, 
astroglia, oligodendroglia) in the human SN. 

 

Method 

This project aims at examining the localization and concentration of iron in different cell types in nigrosom 1 of the 
SN in PD and controls. Therefore, human brain stem was cut into 10µm thick slices and marked 
immunohistochemically for cellular markers (anti-GFAP, -IBA-1, -Olig2, -HuC/D with Ni-DAB enhancement). 
Therefore, ultrapure nickel was used to mark respecting cell types for quantitative analysis via ion beam 
microscopy using the particle induced X-ray emission (PIXE) technique. By the powerful combination of PIXE and 
histology an immense variety of markers to ascertain the localization and µmol concentration of iron in requested 
cell types in situ becomes possible.  

 

Results 

First results implicate that high iron concentrations are located cytoplasmic in neurons which can be explained by 
the high iron binding capacity of neuromelanin. Furthermore, oligodendroglia and microglia show higher 
concentrations of iron than dopaminergic neurons.  

Conclusion 

Quantitative trace element analysis is essential to characterize the role of iron in oxidative processes in PD. 
Therefore, our combined approach will gain new insights into iron levels in different cell types during progressive 
neurodegeneration. 
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Aims 

Even 200 years after first description of Parkinson´s disease (PD) by James Parkinson, the underlying 
mechanisms of the second most common neurodegenerative disease are not completely understood. It is known 
that it is caused by changes in the central nervous system (CNS) and the etiology seems to be a combination of 
aging, occupational and environmental exposure to neurotoxin or metals as well as genetic factors. The metals 
iron (Fe), copper (Cu), manganese (Mn) and zinc (Zn) are cofactors in many enzymes and play a key role in 
proper neurological function. Further Fe, Mn and Cu have distinctive redox potential. A misbalance of these 
metals in brain can lead to increased oxidative stress, brain injury and finally to neurodegeneration. 

Method 

We investigated the Mn-, Fe-, Cu- and Zn-species in cerebrospinal fluid (CSF) by size-exclusion chromatography 
hyphenated to inductively coupled plasma mass spectrometry (SEC-ICP-MS) and the total amount of the 
mentioned metals by inductively coupled plasma sector field mass spectrometry (ICP-sf-MS). 

Results 

The metallomics study of total metal amount and speciation yielded strong significance for some correlations 
between fractions. The analysis revealed a strong change in the correlation between the total concentration of Fe 
and the amino acid-fraction of Cu. This correlation could be observed in both, the amount of the fraction and the 
percentage of the fraction. Overall, 20 correlations showed significant differences (p<0.05) between case and 
control. 

Conclusion 

Speciation analysis is a powerful technique to investigate changes in a case control study where the correlation of 
different species plays a role. 
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Aims 

Parkinson's disease (PD) is pathologically characterized by a progressive loss of dopamine neurons in the 
substantia nigra, and aggregation of the alpha-synuclein (α-Syn) protein into Lewy bodies. A53T (B6;C3-Tg(Prnp-
SNCA*A53T)83Vle/J) is a transgenic animal model that expresses human A53T variant alpha-synuclein under the 
direction of the mouse prion protein promoter. Our experience with this model has shown that it can take 8 to 10 
months for a subset of homozygous mice to develop the severe motor phenotype and concomitantly robust 
pathology primarily centered in the brainstem and spinal cord. Once pathology arises, those animals become 
moribund and die within a matter of days. Our goal was to establish a more consistent symptomatic model. 

Method 

We performed intracerebral inoculation of pathological α-synuclein using recombinant preformed α-synuclein fibril 
seeds (sonicated PFFs) in Tg A53T mice. In addition, we developed biochemical methods to quantitatively 
examine α-synuclein propagation. 

Results 

At 90 days post-infusion (dpi), we observed significantly-increased phosphorylated-α-Syn in PFF-injected spinal 
cord lysates, as well as widespread LB-like α-synuclein pathology not only limited to the injection site, but also 
abundant on the contralateral side and other interconnected-regions of brainstem, cortex and spinal cord.   

Conclusion 

We showed a significant increase of both phosphorylated and mis-folded α-synuclein in the PFF-injected spinal 
cord lysates compared to α-synuclein monomer injected controls. Using this model, we were able to demonstrate 
that inoculation with synthetic α-Syn preformed-fibrils can accelerate the formation and propagation of 
pathological inclusions throughout the mouse CNS. In addition, the inclusions formed appear consistent with 
those seen in PD-like α-Syn pathology.  
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Aims 

Parkinson’s disease (PD) is detected at late onset when therapeutic options are limited. Strategies to prevent or 
lessen disease progression must target PD at early onset. To date, it is difficult due to the paucity of early 
diagnostic tools and animal models of idiopathic PD. 

OBJECTIVES: To develop a mouse model of the early stages of PD and use this model to discover early 
biomarkers and innovative therapies. 

Method 

Disease is introduced in C57B6 mice at 3-4 month of age by way of interaction between the genetic vulnerability 
of a common human variant of the Brain-Derived Neurotrophic Factor (BDNF, the val66met polymorphism) and 
the exposition to an environmental toxin (the pesticide N,N′-dimethyl-4,4′-bipyridinium dichloride) by the nasal 
route like it could happen in humans. Behavioral and neurochemical analyses were conducted to characterize the 
face (symptoms), construct (physiopathology) and predictive (drug response) validities of the model. 

Results 

One month of pesticide intoxication triggered deficits of olfactory discrimination and sensitivity most likely in the 
Met66 mouse carriers.  These defects were accompanied by a synucleopathy in the olfactory bulb, proportionate 
to the olfactory deficits. Synucleopathy also developed in the substantia nigra before motor deficits occurred. 
Three month after cessation of intoxication, readouts were stable or even progressed. 

Conclusion 

This model will be useful for (i) identifying mechanisms of disease progression, (ii) biomarkers at disease onset, 
and (iii) for testing early therapeutic approach. 
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Aims 

Here we report that the homogeneity of the reprogramming gene expression system is critical for the generation 
of iDA neuron cultures that are highly similar to endogenous DA neurons. 

Method 

We employed an inducible system that carries iDA-inducing factors as defined transgenes for direct lineage 
reprogramming to iDA neurons. This system circumvents the need for viral transduction, enabling a more efficient 
and reproducible reprogramming process for the generation of genetically homogenous iDA neurons. 

Results 

We showed that this inducible system generates iDA neurons with high similarity to their bona fide in vivo 
counterparts in comparison to direct infection methods. 

Conclusion 

Thus, our results suggest that homogenous expression of exogenous genes in direct lineage reprogramming is 
critical for the generation of high quality iDA neuron cultures, making such culture systems a valuable resource for 
iDA-based drug screening and, ultimately, potential therapeutic intervention in Parkinson's disease. 
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Aims 

Parkinson’s disease is the second most common neurodegenerative disease. Advanced stages of Parkinson’s 
disease lead to cognitive impairment. However, the association between the stages of the disease and the 
cognitive domains is unknown. We aim to investigate the correlation between cognitive domains with Parkinson’s 
disease severity using the MoCA subtests. 

Method 

Sixty-two subjects in various Hoehh & Yahr staging (H&Y) were conducted at Phramongkutklao Hospital, 
Thailand. MoCA assessment was classified into 6 subtests; language index score , memory index score, attention 
index score, visuospatial index score, executive index score and orientation index score. Linear regression 
analysis was performed between MoCA subtests and H&Y. 

Results 

Demographic data is presented in Table 1. The average disease duration was 3.3 years. The association 
between cognitive domains and H&Y showed significant correlation with language (P<0.0001, R2=0.4244, 95%Cl 
-0.9021 to -0.4850), memory (P<0.0001, R2=0.2436, 95%Cl -1.762 to -0.66), attention (P<0.0001, R2=0.3763, 
95%Cl -2.031 to -1.018), executive (P= 0.0351, R2=0.0718, 95%Cl -1.06 to -0.0397), and orientation (P<0.0001, 
R2=0.3517, 95%Cl -0.8669 to -0.4168) (Figure 1). No significant correlation was observed for the visuospatial 
subtest. The total MoCA, as well as ages and duration of the disease, also showed a significant correlation with 
H&Y (Figure 2). Furthermore, language and memory domains showed significant decline in stage 4 whereas 
attention and orientation domains did not worsen until stage 5 (Figure 3).  

Conclusion 

MoCA subtests, except visuospatial index were associated with disease severity. Language and memory 
deteriorations were the first sign of the cognitive impairment in Parkinson’s disease. 
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Aims 

Parkinson’s disease (PD) is the most common neurodegenerative movement disorder. Besides the motor 
symptomatology, the disease is also characterized by non-motor symptoms, including olfactory and 
gastrointestinal dysfunctions, that often appear years before the motor disturbance. The pathological hallmarks of 
PD include accumulation of alpha-synuclein, nigrostriatal dopamine (DA) neuron degeneration and 
neuroinflammation. NF-kB factor is considered a key player in the progression of the neurodegenerative process. 
In particular, the c-Rel subunit plays a crucial neuroprotective role, contributing to brain resilience to stress 
through the transcription of anti-apoptotic and anti-oxidant factors.We have previously shown that mice lacking c-
Rel (c-rel

-/-
 mice) develop an age-dependent DA neuronal loss in substantia nigra with accumulation of 

aggregated alpha-synuclein, microglia activation and motor deficits responsive to L-DOPA administration. Our 
goal was to study the pathological progression of PD in c-rel

-/-
 mice. 

Method 

We characterized the progression of non-motor and motor symptoms and neuropathology in c-rel
-/-

 mice by using 
a combination of behavioral tests and biochemical techniques. 

Results 

Starting from  early premotor stages, c-rel
-/-

 mice show progressive alpha-synuclein accumulation in the colonic 
myenteric plexus, dorsal motor nucleus of vagus, olfactory bulb and locus coeruleus as well as striatal loss of 
dopamine transporter. Most relevant, in the premotor stage c-rel

-/-
 mice suffered from olfactory and 

gastrointestinal dysfunctions detected as reduced olfactory sensitivity and colon motility, respectively. 

Conclusion 

These data point out a cardinal role of NF-kB/c-Rel transcription factor in the substantia nigra resilience to aging 
and support the value of c-rel

-/-
 mice as innovative animal model to study pathological progression of PD.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1425 

 

  

  

C01.p. Disease Mechanisms, Pathophysiology: Modeling of disease progression 

 
ADPD7-0977 
THE PREDIGT SCORE: MODELING IDIOPATHIC PD AS A COMPLEX ILLNESS CAN INFORM INCIDENCE 
RISK IN HEALTHY ADULTS 
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Aims 

To date, no disease-modifying therapeutic has been approved for Parkinson disease (PD). The inability to predict 
the incidence risk of PD in healthy adults is seen as an important limitation in drug development.  

Method 

We designed an incidence prediction model founded on the concept that the pathogenesis of PD is similar to that 
of many common disorders in ageing humans, i.e., a complex, multifactorial disease. Our model considers five 
factors to determine cumulative incidence rates for PD in healthy adults. 

Results 

These five factors include: 1) DNA variants that alter disease susceptibility (D); 2) Exposure history (‘exposome’) 
to select environmental pathogens (E); 3) Gene-environment interactions that initiate pathological host responses 
(I), e.g., rising ROS production, dysregulation of amyloidogenic proteins (i.e., alpha-synuclein) and inflammation; 
4) Sex (or gender; G); and importantly, 5) Time (T) encompassing ageing, latency of illness, and disease 
propagation. We propose that cumulative incidence rates for PD (PR) later in life can be calculated in 
neurologically normal adults using the formula: PR(%)=(E+D+I)xGxT. After developing an easy-to-use score sheet 

and optimizing the model, we highlight six concrete case scenarios (i.e., of three young-onset and three late-
onset cases), where reaching the cumulative score of PR=100% equals the clinical diagnosis of PD.   

Conclusion 

Validation of this prediction model and its simple-to-use scoring system promises to improve subject recruitment 
in future trials. Such efforts are aimed at disease prevention through selection of healthy individuals with a higher 
prediction score to develop PD in the future and at disease modification in subjects with prodromal signs. 
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ADPD7-1002 
NEURONAL OSCILLATORY ACTIVITY IN THE BASAL GANGLIA AND THE VENTRAL THALAMUS IN 
PATIENTS WITH PARKINSON’S DISEASE 
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Aims 

To characterize oscillatory neurons in the STN, GPi and Vop/Vim in patients with Parkinson’s disease (PD), firing 
rates and patterns of oscillatory neurons among the three nuclei were compared.  

Method 

Microelectrode recordings of the STN, GPi and Vop/Vim neuronal activity were obtained during surgery for 16 PD 
patients. EMG on the contralateral limbs was performed. The interspike intervals were assessed. Spectral 
analysis was used to evaluate neuronal oscillatory activities. Coherence was calculated. Mean firing rates (MFR) 
and proportions of STN, GPi and Vop/Vim oscillatory neurons were compared.  

Results 

Of 26 STN oscillatory neurons identified, 42% were tremor frequency oscillatory (TFB) neurons and 58% were ß 
frequency oscillatory (ßFB) neurons; of 18 GPi oscillatory neurons identified, 44% were TFB neurons and 56% 
were ßFB oscillatory neurons; of 19 thalamic oscillatory neurons, 84%  were TFB oscillatory neurons and 16% 
were ßFB oscillatory neurons. When comparing the proportion of TFB neurons of STN and GPi with that of 
Vop/Vim, the proportion of Vop/Vim TFB neurons was higher than that of the other two nuclei. In contrast, the 
Vop/Vim ßFB oscillatory neurons were less frequent than that of the other nuclei. Additionally, the MFR of STN 
and GPi oscillatory neurons was higher than that of Vop/Vim oscillatory neurons.  

Conclusion 

Reduced MFR of Vop/Vim oscillatory neurons support the prediction of pathophysiology model of PD. The 
proportion of Vop/Vim TFB oscillatory neurons was higher than that of the basal ganglia nuclei, supporting the 
hypothesis that both the basal ganglia and cerebello-thalamic circuits are involved in generation of parkinsonian 
tremor. 
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ADPD7-0322 
SEXUALLY DIMORPHIC CHANGES IN RORA AND AROMATASE EXPRESSION IN THE SUBSTANTIA 
NIGRA(SN) OF PARKINSONIAN PATIENTS. 
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Aims 

Being male is the second highest risk factor after aging for PD (Gillies, Pienaar et al. 2014); we aimed to 

investigate the potential contribution of aromatase (estrogen synthetase) and RORA (Retinoic Acid-related 
orphan receptor alpha) to the male-dominant sex bias in Parkinson’s disease (PD). RORA and Aromatase are 
under sex hormone regulation and have neuroprotective effects mediated via estradiol synthesis. RORA also 
protects against neuronal damage induced by oxidative stress, a factor in PD pathogenesis.  

Method 

qRT-PCR and western blot were used to investigate the expression of RORA and aromatase, in the SN of post-
mortem Parkinsonian brains (n= 15) and controls (n= 12). Statistical analysis was performed using GraphPad 
Prism V5.  

Results 

Controls (age-matched): RORA expression in the SN was significantly greater in females compared to males 
(p= 0.0079). PD (age- and sex-matched): RORA expression in the SN of females was unchanged. In contrast, 
PD males had significantly raised levels of RORA (P= 0.007, P= 0.0015 respectively for mRNA and protein) and 
aromatase (P= 0.028 for protein) in SN compared with controls.  

Conclusion 

The higher RORA and Aromatase levels in females compared to males indicates a novel, potential mechanism to 
explain the greater natural resistance in females to clinical and experimental PD and supports the higher 
incidence of PD in men. We have also identified a novel increase in RORA and aromatase expression in PD men. 
We hypothesize that this may be a response to combat the pathogenic process, indicating that up-regulation of 
RORA/aromatase is a potential therapeutic target. 
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ADPD7-0262 
DIFFERENTIAL EXPRESSION OF GALANIN IN THE CHOLINERGIC BASAL FOREBRAIN IN LEWY BODY 
DISORDERS AND ALZHEIMER’S DISEASE 
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Aims 

The degeneration of the basal cholinergic neurons in the basal forebrain and particularly in the nucleus basalis of 
Meynert (nbM) is a key neuropathological correlate of cognitive decline in dementing diseases like Alzheimer’s 
disease (AD) and Lewy body disorders (LBD), i.e Parkinson’s disease (PD), Parkinson’s disease dementia (PDD) 
and dementia with Lewy bodies (DLB). It has been shown that in AD a network of fibres that contain the 
neuropeptide galanin displays significant hypertrophy and ‘hyperinnervates’ the surviving cholinergic neurons. 
Galanin is a highly inducible neuroprotective peptide that modulates cholinergic neurotransmission and may play 
an important role in cognition and cholinergic cell survival.   Aim of this study was to determine if galanin 
upregulation is present in the basal forebrain in post-mortem tissue from patients with LBD as well as AD and 
mixed AD/DLB. 

 

Method 

Galanin immunohistochemistry was carried out on anterior nbM sections from 42 PD, 46 PDD, 20 DLB, 20 AD, 20 
AD/DLB cases and 24 aged-matched controls. Galaninergic innervation of cholinergic neurons was assessed on 
a semi-quantitative scale. Upergulation of galanin was further validated with ELISA from microscopically 
dissected fresh-frozen tissue.  

Results 

Investigation of 76 LBD cases and 4 controls has revealed significantly higher galaninergic innervation scores in 
LBD compared to healthy controls. Although, hyperinnervation was observed only in a subgroup of cases, it was 
positively correlated with choline acetyltransferase–immunopositive neuron density. 

Conclusion 

Our results suggest that galanin upregulation may represent an intrinsic adaptive and possibly neuroprotective 
response to neurodegeneration and a potential therapeutic target. 
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ADPD7-0918 
A MRI AND TYROSINE HYDROXYLASE IMMUNOHISTOCHEMICAL ASSESSMENT OF NIGRAL 
DOPAMINERGIC NEURON LOSS IN A NEAR-TERM LAMB MODEL OF ASPHYXIA 
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Aims 

MRIs are frequently used to assess neurological damage and risk of motor complications in infants with perinatal 
asphyxia. We aimed to determine whether MRI findings of the substantia nigra (SN) correlate with tyrosine 
hydroxylase (TH)-histological defined neuron loss in a model of near-term asphyxia. 

Method 

Eleven instrumented late preterm lambs (gestational age (GA) 133-135 days) were subjected to asphyxia by total 
umbilical cord occlusion (UCO) or sham treatment under isoflurane anesthesia to the maternal-fetal unit. Sedation 
was continued for 8 hours after delivery (Seehase, M., et al. Pediatr Res. 2013 Apr;73(4 Pt 1):427-34). Four GA 
controls were included. 7T T2-weighted MRIs were conducted from one hemisphere per animal. The SN/mid-
brain circumference ratio was measured on 5 consecutive coronal sections. SN dopaminergic neuron loss was 
assessed with TH immunohistochemistry and quantified with Leica QWin® software on Bregma levels present in 
all groups.  Results are expressed as average ± S.E.M. p-values were calculated with ANOVAs and t-tests. 

Results 

The MRI SN/midbrain ratio was higher in groups exposed to isoflurane (UCO: 0.22±0.2, SHAM: 0.23±0.2 vs. GA: 
0.20±0.1, p<0.05), but the UCO group could not be distinguished on MRI. The amount of dopaminergic neurons 
was significantly lower in the UCO group (total: 10150±46, density: 72.34±4.23 neurons/mm3) than in the SHAM 
(15290±51, 76.12±3.98) and GA (21007±78, 113±3.59) groups (UCO vs. SHAM & SHAM vs. GA, p<0.05).  

Conclusion 

Asphyxia – and isoflurane anesthesia – causes dopaminergic neuronal loss. This is not readily detected on a MRI 
scan. SN damage may be an under-recognized contributor to adverse outcomes after asphyxia. 
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AXONAL DAMAGE IN THE MEDIAL FOREBRAIN BUNDLE RELATES TO DOPAMINERGIC 
NEURODEGENERATION IN THE NIGRA AFTER TRAUMATIC BRAIN INJURY 
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Aims 

Diffuse axonal injury is a frequent result of traumatic brain injury (TBI). We investigated the spatiotemporal 
relationship between axonal damage in the medial forebrain bundle (MFB) and dopaminergic neurodegeneration 
in the substantia nigra (SN) of rat brain after midline fluid percussion injury (mFPI). 

Method 

Adult male Sprague-Dawley rats were subjected to mFPI surgery. Brain damage was assessed by 
immunohistochemistry. Striatal tissue levels of dopamine and its metabolites were measured by HPLC assay. In 
addition, open field behavior test was performed at weekly pattern before and after injury.   

Results 

Dopaminergic axonal swellings were revealed by tyrosine hydroxylase (TH) and amyloid precursor protein (APP) 
dual immunohistochemistry in the MFB at 1 day post-injury. Microglial activation identified by either Iba1 or OX-6 
immunostaining was increased in the MFB at 1 day and lasted until 28 days after mFPI. Moreover, dopaminergic 
neurons were evaluated in the SN at 1, 7 and 28 days, and only found a significant decrease at 28 days when 
compared with sham by using stereological counting of TH-positive neurons. Levels of dopamine and its 
metabolites were analyzed in the striatum at 7 and 28 days, and showed a significant increase of HVA at 28 days 
when compared with sham. In addition, locomotor deficits were observed at 28 days in mFPI-injured rats. 

Conclusion 

Our studies suggest that TBI-induced dopaminergic axonal damage may accelerate dopaminergic neuron 
destruction in the nigra, providing important insights into the mechanism of anterograde degeneration. TBI may 
increase the risk of developing late-onset Parkinson’s disease. 
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CARDINAL SIGNS IN PARKINSON'S DISEASE AND AGONISTS, ANTAGONISTS AND STABILISERS 
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Aims 

Basal Ganglion Neuronal Network (BGNN) dysfunction in Parkinson’s disease (PD)is a complex one and it can’t 
explain Cardinal Signs (CS) satisfactorily. 

To find adjunct explanation in explaining CS in PD. 

CS of PD are Tremor, Rigidity, Bradykinesia and Postural Instability (PI). 

Method 

Adjunct explanation using Agonists, Antagonists and Stabilisers 

Results 

1.         Rigidity:  Co-contraction of Agonists and Antagonists.  
2.         Tremors:  Alternate Agonists and Antagonists contractions 
3.          PI:  Impaired involvement of Stabilisers  
4.          Bradykinesia: Reduction in numbers of Agonists and Antagonists taking part in motor programs.  

In addition: 

1.          Dystonia:  Unopposed strong Agonists 
2.          Freezing:  Momentary jam of motor programs of all muscles involved (e.g. Freezing od Gait) 
3.          Dyskinesia: Automatic execution of sequential motor programs involving multiple agonists and 

antagonists in more than one part of a limb or more than one limb. 
4.          Apraxia: Total loss of normal sequence of motor programs  

Conclusion 

Movements usually involve three types of muscle contractions, Agonists, Antagonists and Stabilisers (Figure). It is 
much easier to understand CS of PD using above explanation as an adjunct to dysfunction of BGNN. 
Above model of explanation can be used in adjunct to dysfunction of BGNN in teaching and patient education. 
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CELL CULTURE MODEL TO STUDY THE MECHANISM OF ASSOCIATION BETWEEN PARKINSON’S 
DISEASE AND MELANOMA 
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Aims 

Parkinson’s disease (PD) is the second most common neurodegenerative disorder affecting the world. It is 
estimated that 7 to 10 million people worldwide are living with PD. It is neurodegenerative disorder characterized 
by loss of melanin-positive dopaminergic neurons in the substantia nigra (SN).  Epidemiological studies have 
shown that PD patients have a lower risk of developing most cancers except melanoma (a malignant tumor of the 
melanin producing cells of the skin). The occurrence of melanoma in PD or vice versa is substantially higher than 
expected, with an odds ratio of up to 6-fold (Olsen et al., 2006, Bertoni et al., 2010).  
 
The aim of this project is to create a cellular model to understand the mechanism of comorbidity between 
Parkinson's disease and melanoma. Specifically, we analyzed whether oxidative stress induces cell death in SK-
MEL-2 (Melanoma cells) overexpressing WT synuclein, mutant synuclein (A53T), increases alpha synuclein 
levels. We also analyzed whether alpha synuclein and melanin-co localize in these cells and whether they co-
localize in the melanosomes. 

Method 

Cell culture 
Transfection 
Cell death assay  
Immunocytochemistry 

Results 

We show that treatment with Menadione that induces oxidative stress leads to increased cell death in the SK-
MEL-2 (Melanoma) cells overexpressing WT alpha-synuclein and the mutant alpha-synuclein( A53T).We show 
that α-synuclein and MART-1 (marker of melanin) co-localizes in these cells.  Alpha-synuclein and melanin also 
co-localise in the melanosomes, that are oragnelles involved in the synthesis, transport  and storage of melanin in 
these cells. 

Conclusion 

These results suggest that there may be common signaling pathways for the comorbidity between PD and 
melanoma 
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Α-SYNUCLEIN AS A NOVEL REGULATOR OF MICROTUBULES: FROM DYNAMICS TO 
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Aims 

Looking for the physiological and pathogenic role of α-synuclein, multiple partners and neuronal functions have 
been intensively investigated. Among them, the interaction with tubulin and its impact on microtubules remain 
controversial. With the aim to deeply address this aspect of α-synuclein's biology, very recently, we pointed out 
that α-synuclein induces microtubule nucleation and governs microtubule dynamics both in purified systems and 
in neuronal cells. Interestingly, Parkinson’s disease –linked mutations of α-synuclein affect this property and 
trigger tubulin aggregation. Here, we further investigate if and how α-synuclein impacts on microtubule 
ultrastructure. 

Method 

We analysed microtubules assembled in vitro in the presence of different forms of α-synuclein (wild-type, A30P, 

A53T, E46K) by negative staining, Transmission Electron Microscopy, and 3D helical reconstruction. From the 
collected micrographs we calculated the principal parameters of microtubule structure including diameter, number 
of protofilaments, number of helix start, and tubulin periodicity.  

Results 

We found that α-synuclein induces the significant reduction in tubulin periodicity and a high variability of 
microtubule lattice in terms of diameter and protofilament number, suggesting that these alterations in the 
microtubule intrinsic organization might lead to their enhanced dynamics. Interestingly, mutated α-synucleins 
differently impact on microtubule ultrastructure. 

Conclusion 

Collectively, our data support the idea that the regulation of microtubules might actually be an important piece in 
α-synuclein’s biology and reinforce the hypothesis that microtubule dysfunction, resulting from their improper 
regulation, could contribute to neurodegeneration. 
 
This work was supported by Fondazione Grigioni per il Morbo di Parkinson, Milan (Italy). 
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EXPLORING SPHINGOLIPID METABOLISM IN PATIENT-DERIVED CELLULAR MODELS OF PARKINSON’S 
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Aims 

Sphingolipids are highly enriched in nervous cells, where they participate to several signaling pathways 
controlling neuronal survival and function. The expression of abnormal sphingolipid patterns could contribute to 
neurodegenerative processes and for instance glucocerebrosidase deficiency has been repeatedly associated 
with Parkinson’s disease. Thus, we aim to develop tools to better characterize sphingolipid metabolism in models 
of neurodegenerative diseases. 

Method 

We have developed western-blot and fluorimetric enzymatic assays for evaluating glucocerebrosidase processing 
and activity, as well as liquid chromatography tandem-mass spectrometry (LC-MS/MS) techniques to measure 
levels of specific glucocerebrosides and ceramides. These analyses can be coupled with measurement of cell 
viability, mitochondrial membrane potential and markers of endoplasmic reticulum stress that are involved in 
Parkinson’s disease. 

Results 

Developed techniques allow the measurement of glucocerebrosidase activity and glucocerebrosides and 
ceramide levels, as validated with the use of a small compound glucocerebrosidase inhibitor. Our results 
moreover suggest a deregulation in glucocerebrosidase activity of patient-derived fibroblasts and of human 
neuroblastoma cell line exposed to some pesticides. 

Conclusion 

Ongoing establishment of patient-derived cellular models and experiments will allow to further explore the interest 
of sphingolipids as biomarkers and their link with mitochondrial dysfunction in Parkinson’s disease. 
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ALPHA SYNUCLEIN DISTRIBUTION PATTERN IN THE INSULAR CORTEX IN LEWY BODY DISEASES: A 
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Aims 

The insular cortex is a heterogeneous region widely connected to the brain. Its complex and unique 
cytoarchitecture includes the presence of multiple sub-regions with variable functions such as emotion, cognition, 
sensory, and autonomic functions. It shows alpha-synuclein inclusions at stages 4-6 and has been implicated to 
play a role in cognitive deficits in Parkinson’s disease (PD). The aim of this study is to assess the distribution 
pattern of alpha-synuclein pathology in the insular sub-regions and the selective vulnerability of different cell 
types. 

Method 

The post-mortem insular brain tissues of 8 donors with incidental Lewy body disease (iLBD), PD, and dementia 
with Lewy bodies (DLB) were retrospectively collected. And the insular sub-regions were defined and stained for 
alpha-synuclein and various cell markers. 

Results 

There was a differential gradient of alpha-synuclein inclusions depending on the regional cytoarchitecture in iLBD 
and PD. The agranular periallorcortical insula showed severe deposits throughout all layers followed by the 
dysgranular and isocortical granular insula. Lewy bodies were primarily found in the deep layers of the insula, 
while Lewy neurites were found in all layers particularly in the agranular insula. In DLB, all insular sub-regions 
showed severe pathological deposits. Varicose projection astrocytes were present in the agranular insula and 
showed severe degenerative changes in PDD and DLB. 

Conclusion 

The insula shows differential involvement of its sub-regions and layers in PD. The agranular insula was 
particularly inflicted compared to other sub-regions, the localization of LBs was layer dependent, and various cell 
types were vulnerable to alpha-synuclein pathology. 
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HOW TO MAINTAIN COGNITION IN PARKINSON’S DISEASE -ASSESSMENT FROM THE WECHSLER 
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Aims 

Background: In late years, nonmotor symptoms in Parkinson’s diseases (PD) attract attention. Therefore we 
focused on a detailed evaluating cognitive function in PD.We investigate that influence factors in cognitive 
impairment of PD according WAIS-III. 

Method 

 We examined 187 cases (69.2±8.2 years old) of PD patients using a Japanese version of the Wechsler Adult 
Intelligence Scale, 3rd Edition (WAIS-III). 

Results 

I performed a multiple regression analysis as a purpose variable at each sub test scores, as an explanation 
variable at disease severity (Yahr), age, onset age, and duration of illness. As a result, scores of "Similarities" 
"Digit Symbol-Coding " "Block Design" decreased as duration of illness became long. Score of "Comprehension" 
"Arithmetic" "Block Design" "Letter-number sequencing" is decline as age is higher. Score of "Picture completion" 
"Block Design" is decline as the Yahr is higher.The other, on set age is no influence factor for each sub tests. 

Conclusion 

Conclusion: As a result of multiple regression analysis, it is cleared that age, duration of illness, and H-Y stage 
are declined score of sub test of WAIS-III. It is considered plural factors that aging, duration of disease, and H-Y 
stage exist among visual-perceptual abilities decline in PD because score of "Block Design" is related with each 
factor. Aging and prolongation of duration of disease, and aggravation of PD are factors to cause a decline of 
sociality in PD. Therefore it suggested the possibility that invention to be maintained sociality to maintain PD’s 
cognitive function was valuable. 
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IDENTIFYING NEW MODULATORS OF NIGRO-STRIATAL FUNCTION AND INTEGRITY 
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Aims 

Collaborative cross (CC) are new strains of mice that reflect genetic diversity of humans and are reference 
population for mapping multigenic traits. In adults, gene controlling the function and structure of dopaminergic 
(DA) neurons are less known. Therefore, we plan to use forward genetics to identify genes controlling DA 
neurons in adults. 

Method 

Two cohorts (3- and 9-month-old) from eight parental strains of CC mice were investigated. One hemibrain of 
each brain was used for quantitative histology for Tyrosine-hydroxylase (TH) staining. The other hemibrain was 
dissected for measurement of DA from striatal tissue by gas-chromatography/mass-spectrometer, and 
measurement of mRNA expression of genes implicated in DA integrity and function from midbrain by RT-qPCR. 

Results 

We observed significant strain differences of DA factors in both cohorts. Interestingly, when comparing A/J to Bl6 
strains, we observed, in A/J, reduced levels of DA at both ages, and reduced midbrain expression of TH, Nurr1 
and DAT mRNAs of 9-m-olds, but not in 3-m-olds. In addition, mRNA expression of transcription factor Pitx3 was 
increased in 9-m-old A/J. DA neuron number in substantia nigra (SN) did not change between these two strains. 
Other strain differences were observed.  

Conclusion 

Reduced level of DA in 3-m-old A/J mice is unlikely due to DA neurons of SN dysfunction. A/J may have a chronic 
genetic challenge leading to a PD-like phenotype of a new kind that warrants identification. 
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MODIFICATIONS OF ACETYLATED TUBULIN DISTRIBUTION IN NEURODEGENERATION 
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Aims 

Microtubule defects are emerging as contributing factors in neurodegenerative diseases. We examined if changes 
in post-translational modifications of tubulin occur in brain from patients affected by tauopathies and 
synucleinopathies. We focused on acetylated alpha-tubulin (Ac-tubulin) being related to microtubule stability and 
involved in microtubule-based intracellular transport. 

Method 

The distribution of Ac-tubulin was investigated by immunohistochemistry in postmortem human brains obtained 
from patients fulfilling clinical diagnostic criteria for Parkinson’s disease (PD, n=8), Progressive Sopranuclear 
Palsy (PSP, n=3), Corticobasal Degeneration (CBD, n=3), and from age- and sex- matched healthy subjects 
(n=4). The clinical diagnosis was confirmed by neuropathological analysis. 

Results 

In controls Ac-tubulin was largely confined to neuronal processes, while in the pathologic conditions examined 
Ac-tubulin staining was also observed in neuronal bodies although with different distribution. The most evident 
changes were in the olivary nuclei, where the redistribution of Ac-tubulin staining included its increase in neuronal 
bodies and its reduction in fibers in PD and PSP compared to controls and CBD. Moreover, the cerebellar cortex 
displayed intense Ac-tubulin staining in the Purkinje cell bodies from PSP, CBD and in 2 cases of PD. 

Conclusion 

This study indicates that Ac-tubulin is differently distributed in postmortem brain tissues from patients affected by 
tauopathies and synucleinopathies compared to controls. Although further in deep analyses are needed, these 
results suggest a potential role of acetylation of tubulin in the pathogenic mechanisms of these pathologic 
conditions. 

This work was supported by Fondazione Grigioni per il Morbo di Parkinson, Milan (Italy). 
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UNUSUAL CASE OF MULTIPLE SYSTEM ATROPHY PRESENTING AS CORTICOBASAL SYNDROME WITH 
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Aims 

To report the clinical and neuropathological features of a patient with MSA presenting as corticobasal syndrome. 
We will document the case of a female patient with rest tremor and rigidity in the right hand which began at the 
age of 60. During next 3 years progression of tremor, hypokinesia, rigidity, hyporreflexia in the right extremities, 
gait initiation difficulties, walk with short shuffling steps, reduced synkinesias of the right hand, impaired 
articulation, feeling of stiffnes in the right extremities, camptocormnia, frequent falls and later imobility developed. 
The patient died at the age of 64. 

Method 

Clinical examination, paraclinical investigations: brain MRI, CSF examination, US examination of substantia nigra, 
Head–up tilt test, bedside Thompson test, psychological and genetic examination, response to levodopa therapy 
suggested the diagnosis of MSA–P. Post mortem pathological and histopathological examinations, 20 paraffin 
blocks of temporal, frontal, parietal and occipital cortex, hippocampal areas, basal ganglia, brain stem, substantia 
nigra, vermis and cerebellar hemispheres were examined by using H-E, Luxol blue, impregnation of silver salts, 
immunohistochemistry with monoclonal antibodies - alpha-synuclein, amyloid-beta-peptid, hyperphosphorylated 
form of tau protein and isoform of tau protein. 

Results 

The findings of the examinations suggested the diagnosis of Parkinson's disease at the begining of disease. The 
diagnosis was later revised. She was diagnosed as probable CBS because of marked asymmetry. The 
pathological and histopathological examinations confirmed neurodegenerative disease that meets diagnostic 
criteria of MSA-P. 

Conclusion 

We present an example of phenotypic overlap of two neurodegenerative diseases, multiple system atrophy 
presenting as corticobasal syndrome with markedly asymmetric presentation. 
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VALIDATION OF THE PRESENCE OF DURAL LYMPHATIC VASCULATURE IN HUMAN SUPERIOR 
SAGGITAL SINUS 
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Aims 

Two recent studies have challenged the dogma that the brain is an immune privileged organ devoid of classical 
lymphatic drainage and described the presence of functional lymphatic vessels lining the dural sinuses that drain 
both fluid and immune cells from the CSF to the deep cervical lymph nodes in mice

1, 2
. This exciting discovery has 

wide reaching implications for the etiology of neuroinflammatory and neurodegenerative proteinopathies including 
Parkinson’s disease. We provide evidence of the presence of dural lymphatic vessels in human dura obtained at 
autopsy. 

Method 

Human dura at the level of the superior saggital sinus was collected at autopsy from a 77 year old male with no 
history of neurologic disease.  Formalin-fixed, paraffin embedded tissue was sectioned at 4uM. 
Immunohistochemistry was performed for the lymphatic vessel endothelial cell marker podloplanin (D2-40, Bio 
care medical 1:100) using OPTI-KIT in a Ventana Immunostainer.  

Results 

Microscopic examination of the tissue revealed the presence of multiple podloplanin positive structures distributed 
throughout the superior saggital sinus. At high magnification there were several examples of podloplanin staining 
appearing to encircle a distinct lumen, suggesting the presence of vessel-like structures throughout the region. 

Conclusion 

We provide independent validation in human dura of the presence of structures with a vessel-like morphology that 
are positive for the lymphatic endothelial cell marker podloplanin. These vessels provide a putative infrastructure 
for drainage of macromolecules from the brain parenchyma and therefore represent an exciting avenue of 
exploration for involvement in the pathogenesis of neurodegenerative proteinopathies including Parkinson’s 
disease.  
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THE STUDY OF PLASMA HOMOCYSTEINE LEVELS IN ETHNIC CHINESE PATIENTS WIHT PARKINSON'S 
DISEASE 
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Aims 

The aim of this study was to evaluate the relationships between the plasma level of homocysteine (Hcy) and 
Parkinson’s disease (PD) with L-dopa treatment and analysis the possible causes of elevated Hcy in PD patients. 

Method 

146 subjects fulfilling the criteria for idiopathic PD were enrolled. 28 PD patients without L-dopa treatment and 73 
PD cases with L-dopa treatment less than 6 years and 45 PD cases treated more than 6 years were compared 
according to Hcy, VitB12, folate levels, and the occurrences of motor fluctuations, dyskinesia, even dementia of 
PD(PDD). Study of causes of hyperhomocysteinemia( HHcy) in PD patients with L-dopa treatment was done in 
simple linear regression analysis. 

Results 

The mean concentration of plasma Hcy resulted significantly higher in total 146 PD patients compared with 
control group (16.89±8.79 µmol/L vs 14 µmol/L) (P<0.01). HHcy was strongly correlated with L-dopa treatment 
(P<0.01). The mean plasma Hcy level were significantly increased in L-dopa treated <6 years and L-dopa treated 
>6 years groups (16.43±8.04 µmol/L and 19.91±9.73 µmol/L) than in non-treated group (14.24±8.28 µmol/L) 
(P<0.01). Similarly, the mean concentration of Hcy was significant higher in PD with dementia group than without 

dementia group (19.76±10.85 µmol/L，n=17 vs 16.95±8.79 µmol/L, n=129）（p<0.01）The results did not 

confirm the significant relationship between Hcy, folate and VitB12 levels observed in PD patients. 

Conclusion 

HHcy was more common in PD patients, particularly in those treated with L-dopa. Hcy could be one possible 
mediator for development of dementia in PD. 
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Aims 

The cause and mechanisms underlying the loss of dopaminergic (DA) neurons in Parkinson’s disease (PD) are 
poorly understood. A major barrier to the development of new and effective therapies for PD is the current 
limitation in our understanding of the molecular and cellular events that lead to degeneration of the nigrostriatal 
DA system. Currently, there are two clinical trials underway to determine whether nicotine might be a useful 
therapeutic for the treatment of PD 

Method 

Here, we evaluated the effect of nicotine pretreatment (0.5 or 1.0 microM 2 h prior to MPP+ exposure) in 1-
methyl-4-phenylpyridinium (MPP+)-treated (1.0 mM) SHSY-5Y neuroblastoma cells, as an in vitro model of PD-
related neuronal damage. Assessments were made 24 h after MPP+ exposure. 

Results 

Treatment with MPP+ significantly reduced the number of active mitochondria in neuronal cells, where 
pretreatment with nicotine prevented this effect. Additionally, nicotine significantly prevented MPP+ induced loss 
of cellular proliferation. A significant concentration-dependent neuroprotection was afforded by nicotine against 
MPP+ induced loss of DA. In a separate set of experiments, in which SH-SY5Y cells were transfected with 27-
mer primer specific siRNA towards nicotinic acetylcholine receptor (nAChR) alpha4 subunits prior to MPP+ 
treatment, nicotine was no longer able to protect cells from the loss of DA caused by treatment with MPP+. 

Conclusion 

This suggests that the neuroprotection afforded by nicotine is likely mediated via nAChRalpha4 subunits. Further 
research of this pathway might lead to critical insight into therapeutic approaches for neuroprotection in PD.  
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Aims 

Nucleation-depending fibrillation and toxicity of α-synuclein (α-syn) is considered a key pathogenic event in 
several neurological disorders such as Parkinson’s disease (PD), dementia with Lewy bodies and multiple system 
atrophy. Current therapies are only symptomatic and are showed to be ineffective by time of treatment. Therefore, 
identification of compounds that inhibit the seeding process may represent a viable therapeutic strategy against 
PD and related synucleinopathies. In this study, we tested the effect of eleven compounds, extracted from the 
Chinese medicinal herbs, on the seeding-dependent fibrillation of α-syn and its related toxicity. 

Method 

These compounds were screened using an array of biophysical, biochemical, and cell-culture-based techniques. 

Results 

The results of our screen identified two novel compounds that potently inhibit α-syn fibrillation and effectively 
stabilize soluble non-toxic oligomers with no β-sheet content. Additionally, both compounds were able to 
efficiently interfere with the α-syn seeding-dependent fibrillation, however; only one disaggregates the preformed 
α-syn fibrils. We found that each compound possess its own mechanism to inhibit fibril formation. One compound 
binds primarily to the α-syn monomeric species, while the second one binds to both monomeric and oligomeric 
species, with much lesser extent to the monomeric species. Interestingly, we also observed that the two disclosed 
compounds significantly rescue B2-M17 neuroblastoma cells from α-syn aggregates neurotoxicity.  

Conclusion 

Our current discovery of those two potent inhibitors of α-syn seeding-dependent fibrillation, would pave the way 
towards the design of novel molecules that could be utilized as drugs against synucleinopathies.  
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Aims 

Abnormal aggregation of alpha-synuclein (aSyn) is considered as a major pathological event in Parkinson’s 
disease (PD) and other synucleinopathies. Genomic aSyn duplications and triplications are known to be sufficient 
for causing PD, and variations in the promotor or 3’UTR region increasing its expression are associated with 
higher PD risk. Since previous studies suggest that it is technically challenging to develop therapeutic 
interventions specifically targeting aSyn aggregation, the objective of this study was to investigate the druggability 
of endogenous aSyn protein regulators, which modulate its expression, degradation or aggregation, and may 
provide alternative therapeutic targets. 

Method 

We present a bioinformatics analysis of the aSyn regulatory network, using literature mining and filtering of public 
databases to find experimentally verified aSyn protein modulators, and characterize and score their druggability 
in-silico. Published crystal structures for candidate protein targets are collected, binding pockets are identified, 
and their suitability for small-molecule drug design is evaluated. To estimate potential adverse effects of 
modulating their activity, public knockout data from animal model species, the molecular network neighborhood 
and tissue-specific expression of these candidates is investigated. 

Results 

More than 150 putative aSyn protein regulators were identified and for 18 of the filtered, experimentally verified 
regulators, protein crystal structures were available. 11 of the encoding genes displayed significant alterations in 
a PD case/control meta-analysis of transcriptomics data, and for 10 of the corresponding structures, high-scoring 
druggable binding pockets were identified. 

Conclusion 

A multi-criteria bioinformatics approach provides an efficient means to identify and rank candidate drug targets 
among aSyn protein regulators. 
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Aims 

Beta-wrapins are engineered beta-hairpin-binding proteins (Mirecka et al., Angew. Chem. Int. Ed. 2014, 53:4227; 
Mirecka et al., Sci. Rep. 2016, 6:33474). Beta-wrapin AS69 stabilizes a beta-hairpin of alpha-synuclein 
comprising amino acid residues 37-54. Here we investigate the inhibitory effect of AS69 on alpha-synuclein 
amyloid formation. 

Method 

Amyloid formation in the absence and presence of AS69 was investigated in detail by in vitro aggregation assays. 
Our experimental strategy allowed to probe the influence of AS69 on the individual steps of alpha-synuclein 
amyloid fibril formation. Furthermore, we examined the effect of AS69 on alpha-synuclein aggregation in cell 
culture and on pathology and a motor phenotype – assessed by a climbing assay – in a Drosophila melanogaster 
model. 

Results 

Beta-wrapin AS69 inhibits amyloid formation of alpha-synuclein at low, substoichiometric concentrations. We find 
that all microscopic events, i.e. the production, growth and proliferation of alpha-synuclein fibrils, are inhibited by 
AS69. The highly substoichiometric efficiency can be explained by an efficient interference with nucleation 
processes. AS69 reduces alpha-synuclein aggregation in cellular models and rescues a motor phenotype in 
Drosophila melanogaster. 

Conclusion 

Beta-wrapin AS69 interferes with crucial molecular processes on the pathway from soluble to fibrillar alpha-
synuclein. AS69 interacts not only with the monomeric protein, but also with aggregation intermediates, leading to 
highly efficient and substoichiometric inhibition of amyloid formation. The therapeutic potential is highlighted by 
beneficial effects in cellular and animal models. 
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Aims 

Alpha-synuclein (aSyn) fibril formation is a hallmark of Parkinson’s disease (PD). We conducted a structure-
based virtual screen utilizing a recently published 18 residue-long monomeric fragment of aSyn captured in a 
beta-hairpin conformation resembling the aSyn fibril structure to identify small molecules binders to the protein, 
which may be potential imaging and/or therapeutic hit candidates. 

Method 

Molecular structure-based docking calculations were carried out on aSyn (PDB ID: 4BXL) using OpenEye tools. 
Our small molecule database of 20,000 fragment-like compounds used for the screening was generated from the 
Mcule database using physicochemical property filtering. Experimental binding screen of selected virtual hits was 
performed by microscale thermophoresis (MST). Selected hits were tested for their ability to prevent oxidative 
stress toxicity due paraquat treatment on SHSY-5Y cells. 

Results 

Two potential small molecule binding sites on the investigated aSyn fragment were identified by virtual hit 
compounds from the docking screen. 68 highest-ranked virtual hits showing a favorable interaction profile were 
selected for MST. While several compounds were identified to bind to fibrillar and monomeric aSyn weakly by 
MST, one compound had submicromolar affinity to monomeric aSyn and prevented PQ caused oxidative stress 
cell toxicity in a dose dependent manner. 

Conclusion 

We identified a set of novel small molecule fragment binders of aSyn in silico and in vitro. These fragment hits are 

novel PET imaging agent candidates of fibrillar or monomeric aSyn and/or therapeutic candidates targeting 
monomeric aSyn.  

This work was supported by the Hungarian Brain Research Program -KTIA_NAP_13-2014-0009. 
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Aims 

Recently, diphenyl-pyrazoles, and in particular anle138b, were discovered to delay the progression of Parkinson’s 
disease and tauopathies in mouse models. In both models a significant increase in disease-free survival time of 
the animals could be found. The therapeutic effect of these compounds was related to the modulation of protein 
aggregation in affected brain regions.  
In this contributions we study changes in the intrinsic fluorescence of anle138b upon binding to protein 
aggregates, which allows the inference of binding affinities. 

Method 

We investigate the binding properties of anle138b to pathological aggregates of α-synuclein and hTau46 by 
fluorescence techniques. 

Results 

Fluorescence is strongly increased when anle138b is kept in solutions containing fibrillar structures of each 
protein, while no change in emission is observed with monomers. Fluorescence properties for different 
concentrations of anle138b were used to investigate the binding affinity of the compound to the fibrillar structures. 
High binding affinities, i.e. low dissociation constants in the nanomolar range, were found for α-synuclein (Kd ≈ 
160 ± 38 nM) as well as hTau46 (Kd ≈ 303 ± 86 nM). The binding site is composed of several (ca. 5) monomers 
forming a hydrophobic binding pocket for the fluorophore.  

Conclusion 

These investigations indicate that the molecule anle138b interacts with specific epitopes of α-synuclein and 
hTau46 fibrils and shows high affinities to these structures. This may give an additional insight into the mode of 
action of aggregation inhibitory drugs developed for the therapy of neurodegenerative diseases. 
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ADPD7-0603 
TELOMERASE ACTIVATORS IMPROVE BALANCE, MOTOR AND GAIT FUNCTION IN A MOUSE MODEL 
OF PARKINSON’S DISEASE (PD) 
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Aims 

Telomerase is best known for its function in maintaining telomeres in dividing cells. However, the protein 
component TERT has various non-telomeric functions. Our group described previously beneficial effects for 
TERT when it locates to mitochondria such as decreased oxidative stress, apoptosis and DNA damage. TERT 
protein is maintained in adult human and rodent brain. We recently demonstrated increased mitochondrial TERT 
in hippocampal neurons from Alzheimer’s disease (AD) brains and mutual exclusion of pathological tau and TERT 
in situ. Transducing mutated tau (P301L) into neurons confirmed that TERT presence decreases mitochondrial 
oxidative stress and lipid oxidation (Spilsbury et al., Journal of Neuroscience, 2015).  

Our aim was to analyse the beneficial effects of 2 telomerase activators (TA-65 and a synthetic derivative, both 
from TA Sciences Inc. USA) on brain function and motor behavior as well as on brain pathology in a transgenic 
mouse model of PD over-expressing human alpha-synuclein.  

Method 

PD mice were treated orally with both activators for 1 year and analysed with a test battery for balance and motor 
function such as rota-rod, stride lengths test, novel object recognition and open field test. We also analysed TERT 
expression and mitochondrial hydrogen peroxide release in brain tissue and characterised brain pathology, 
dopamine levels as well as markers of DNA damage, cellular senescence and inflammation. 

Results 

Telomerase activator treatment increased TERT levels in brain and improved motor performance and ameliorated 
PD symptoms such as loss of gait and bradykinesia. 

Conclusion 

Telomerase activators might form new treatment options for neurodegenerative diseases such as PD and AD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1449 

 

  

  

C02.a. Therapeutic Targets, Mechanisms for Treatment: a-synuclein 

 
ADPD7-1191 
A UNIQUE BI-FUNCTIONAL STRATEGY FOR PARKINSON’S DISEASE 
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Aims 

Neurological diseases are characterized by pathological conditions in which cells of the brain are lost. As neurons 
are not regenerated, over the time their deterioration leads to dysfunction. Furthermore, literature shows that 
neuronal stress activate glial cells generating the release of cytokines and chemokines in the CNS with neurotoxic 
consequences. Neutrophil gelatinase-associated lipocalin protein (Lcn2/NGAL), participates in a variety of cellular 
processes and has been found up-regulated in various tissues including the CNS under inflammatory states. 
Recent studies have suggested that reactive astrocytes gain neurotoxic properties, indicating that reactive 
astrocytes secrete Lcn2/NGAL, which is a potent neurotoxic mediator. Given the complexity of these disorders, 
combination of therapies may be a good approach to interrupt the progression of the disease.  

Method 

Using in-silico, Nuclear Magnetic Resonance (NMR), cell-based and in-vivo methods we have identified a soluble 
small molecule (SCA-744) that targets alpha-synuclein and Lcn2/NGAL. 

Results 

SCA-744 binds to the N-terminal domain of the soluble, monomeric form and also releases alpha-synuclein from 
the membrane and thereby affecting its aggregation propensities. The most important feature of our hit compound 
is an entirely novel and unprecedented additional activity. It binds to the protein Lcn2/NGAL with nM affinity. 

Conclusion 

Treatment with SCA-744 ameliorated motor deficits and neurodegeneration in transgenic mice (Line 61) in a dose 
dependent manner. Most strikingly, we found that SCA-744 selectively increased the number of astrocytes in the 
Parkinson’s disease mouse model but not in healthy control mice. This unexpected finding might indicate an 
entirely new strategy to combat Parkinson’s disease and other synucleinopathies.  
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ADPD7-0724 
GENERATION AND CHARACTERIZATION OF NOVEL MONOCLONAL ANTIBODIES SPECIFIC FOR 
TRUNCATED ALPHA-SYNUCLEIN, PHOSPHORYLATED AT S129 ALPHA-SYNUCLEIN AND NON-
PHOSPHORYLATED AT S129 ALPHA-SYNUCLEIN 
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Aims 

Aggregation of α-synuclein (α-syn) is directly implicated in the pathogenesis of Parkinson’s disease and other 
synucleinopathies. Increasing evidence from various studies showed that post translational modifications of α-syn 
such as C-terminal truncation and phosphorylation predominantly at S129, play an important role in regulating its 
structure, oligomerization, fibril formation and neurotoxicity. Hence, targeting these modified species of α-syn 
would help us in understanding the disease progression and possible therapeutic strategy. Here we describe the 
generation and characterization of novel mouse monoclonal antibodies against truncated α-syn-122, 
phosphorylated at S129 α-syn and non-phosphorylated at S129 α-syn.  

Method 

Mouse mAbs were generated utilizing hybridoma technology, characterized by ELISA, Dot blot and western blot 
analysis. 

Results 

The antibodies described herein found to be of high affinity and specificity. In dot blot and western blot, the 
antibodies 2A1, 3A4 and 3D2 were specific to α-syn-122 and did not cross react to the full length α-syn. 
Importantly, the antibody did not detect other truncated forms of α-syn including α-syn-115, α-syn-119 or α-syn-
120. The antibody 3B6 against phosphorylated at S129 α-syn was also found to be highly specific to α-syn only 
when it is phosphorylated at S129.  The antibody 4B12 generated against the non-phosphorylated at S129 α-syn 
was specific to α-syn and did not react when α-syn was phosphorylated at S129, and only specific to non-
phosphorylated at S129 α-syn.  

Conclusion 

These antibodies described here could be used alone or in combination with each other in various assays as 
valuable tools to further characterize the pathogenesis of α-syn related disorders. 
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ADPD7-0880 
PRESENCE OF OLIGOMER-SELECTIVE ANTIBODIES REDUCES MITOCHONDRIAL IMPAIRMENT IN 
ALPHA-SYNUCLEIN EXPOSED ASTROCYTES 
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Aims 

Oligomeric alpha-synuclein (αSYN) has been suggested as an attractive target for passive immunization, due to 
its potentially neurotoxic properties. In animal models of Parkinson’s disease (PD), antibody treatment has been 
shown to lower the levels of pathogenic αSYN, but the cellular mechanisms of action remain unknown. We have 
previously shown that astrocytes rapidly engulf large amounts of αSYN oligomers that are intracellularly stored, 
rather than degraded, resulting in formation of ubiquitinated inclusions and mitochondrial impairment. The aim 
with the present study was to investigate if the accumulation of αSYN in astrocytes can be affected by oligomer-
selective antibodies.  

Method 

Co-cultures derived from embryonic mouse cortex, consisting of astrocytes, neurons and oligodendrocytes, were 
exposed to αSYN oligomers or oligomers that had been pre-incubated with oligomer-selective antibodies. 
Immunocytochemistry, time-lapse microscopy and ELISA was performed to analyze the influence of the 
antibodies on astrocytic αSYN accumulation and mitochondrial morphology.   

Results 

In the presence of antibodies, astrocytes in the co-culture displayed a markedly reduced αSYN accumulation. 
Ingested antibodies and αSYN co-localized with lysosomal markers, but inhibition of the endosomal-lysosomal 
pathway did not affect the reduction in αSYN accumulation. Cells exposed to αSYN oligomers displayed 
mitochondrial swelling and fragmented mitochondrial networks, while the addition of antibodies resulted in a more 
elongated mitochondrial network, similar to untreated cells. 

Conclusion 

The αSYN oligomer-selective antibodies prevented astrocytic accumulation of αSYN oligomers as well as 
mitochondrial fragmentation. In the diseased brain, this effect may restore the normal functions of astrocytes and 
in the long term protect from neurodegeneration. 
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ADPD7-1357 
COMBINED ACTIVE HUMORAL AND CELLULAR IMMUNIZATION APPROACHES FOR THE TREATMENT 
OF SYNUCLEONOPATHIES 
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Aims 

Parkinson’s Disease (PD), Dementia with Lewy bodies (DLB), and Multiple System Atrophy (MSA) are 
neurodegenerative disorders of the aging population, with progressive accumulation of alpha-synuclein. Jointly 
these disorders have been denominated synucleinopathies and currently no disease modifying treatments are 
available. Previous in vivo studies in transgenic (tg) mice have shown that active and passive immunization 
targeting alpha-synuclein ameliorates to some extent deficits and synuclein accumulation, however it’s unknown if 
combining humoral and cellular immunization might synergize and also reduce inflammation and improve 
microglial cell mediated synuclein clearance. 

Method 

PDGF- alpha-synuclein tg mice and control non-tg mice were immunized with: 1) adjuvant alone, 2) adjuvant plus 
human (hu)- alpha-synuclein (active immunization), 3) adjuvant plus rapamycin and 4) adjuvant plus rapamycin 
and hu-alpha-synuclein (combined active and humoral) and analyzed by neuropathological and biochemical 
markers. 

Results 

Compared to tg mice treated with adjuvant alone, mice immunized with hu-alpha-synuclein displayed a 30% 
reduction in alpha-synuclein accumulation. Combined immunotherapy with adjuvant and rapamycin resulted in 
50% reduction in alpha-synuclein accumulation which was accompanied by reduced neuro-inflammation (Iba-1, 
GFAP, IL6, TNFalpha) and retention of CD25, FoxP3 and CD4 positive cells. Levels of TGFb1 were also 
increased. Serological studies showed that active immunization resulted in higher levels of total IgG, IgG1 and 
IgG2 titers, levels were slightly higher in the combined group. 

Conclusion 

In vivo studies targeting alpha-synuclein support the notion that cellular immunization might enhance the effects 
of active immunotherapy for the treatment of synucleionopathies.  
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ADPD7-1273 
ANALYSIS OF RGS PROTEIN INHIBITION: THE ROLE OF DYNAMICS IN THERAPEUTIC DEVELOPMENT 
FOR PD 
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Aims 

Regulator of G Protein Signaling (RGS) Proteins regulate the activity of G proteins by acting as GTPase 
accelerating proteins. One member of this family, RGS4, is implicated as a potential target in disorders such as 
Parkinson’s Disease. Published studies indicate that RGS4 KO mice are protected against motor deficits in a 6-
OHDA lesioning PD model. Our aims are to understand the structure and dynamics of the RGS4 protein through 
NMR, to design specific inhibitors for RGS4. We are studying two RGS proteins which are closely related, and 
have identified molecular tools, i.e. the RGS4 specific inhibitor CCG-4986, that acts on RGS4 but not RGS8. Thus 
we aim to delineate 1) the molecular interactions that result in RGS protein inhibition and 2) the relative dynamics 
of the RGS4 vs. RGS8 structure to further our understanding of small molecule disruption of their function.   

Method 

These studies utilize high field NMR dynamics experimental protocols, small angle x-ray scattering, and cysteine 
accessibility methods to determine the dynamics of RGS4 and RGS8, to describe the process of RGS4 inhibition 
in terms of protein dynamics that alter RGS interaction with its cognate G protein alpha subunits.  

Results 

Our results indicate differences in the dynamics of RGS4 and RGS8 that are influenced by the inhibitor molecule. 
RGS4 is intrinsically more dynamic than RGS8, resulting from specific interhelical interactions and differences in 
a salt bridge.  

Conclusion 

We have identified dynamics differences in two related RGS proteins. This knowledge provides insight into the 
allosteric binding site for small molecule inhibitors of RGS4. 
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PROLYL OLIGOPEPTIDASE REGULATES DOPAIMNE TRANSPORTER PHOSPHORYLATION IN THE 
NIGROSTRIATAL PATHWAY OF MOUSE 
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Aims 

Alpha-synuclein is the main component of Lewy bodies, a histopathological finding of Parkinson’s disease. Prolyl 
oligopeptidase (PREP) is a serine protease that binds to α-synuclein and accelerates its aggregation in vitro. 
PREP enzyme inhibitors have been shown to block the α-synuclein aggregation process in vitro and in cellular 
models, and also to enhance the clearance of α-synuclein aggregates in transgenic mouse models. Moreover, 
PREP inhibitors have induced alterations in dopamine and metabolite levels, and dopamine transporter 
immunoreactivity in the nigrostriatal tissue. In this study, we characterized the role of PREP in the nigrostriatal 
dopaminergic and GABAergic systems of wild-type C57Bl/6 and PREP knock-out mice, and the effects of PREP 
overexpression on these systems. 

Method 

The role of PREP in nigrostriatal dopaminergic and in GABAergic systems was studied by using conventional 
microdialysis, no-net-flux microdialysis and tissue HPLC analysis. Function of dopamine transporter (DAT) was 
examined by fast-scan cyclic voltammetry and Western blotting. 

Results 

Extracellular concentration of dopamine and protein levels of phosphorylated DAT were increased and dopamine 
reuptake was decreased in the striatum of PREP knock-out mice, suggesting increased internalization of DAT 
from the presynaptic membrane. Furthermore, PREP overexpression increased the level of DAT in the 
nigrostriatal tissue but decreased phosphorylated DAT in the striatum in wild-type mice. 

Conclusion 

Our results suggest that PREP does not have direct effect on DA release but regulates the functions of DAT, 
possibly by controlling the transport of DAT into the striatum or synaptic membrane. 
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ADPD7-0848 
QUESTIONNAIRE SURVEY OF THE ANTI-INFLUENZA DRUGS IN PATIENTS WITH PARKINSON'S 
DISEASE. 
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Aims 

We have previously reported unpredictable dyskinesia and improved parkinsonism following oseltamivir treatment 
for influenza infection in a patient with Parkinson's disease. We carried out a questionnaire survey to evaluate the 
effects of anti-influenza drags, such as oseltamivir on parkinsonism. 

Method 

A simple questionnaire consisting of 7 items was administered to 38 patients with Parkinson's disease who 
participated in the conference for patients and family at our hospital. The questionnaire included the information 
about age, gender, disease duration, falling, history of use of the anti-influenza drugs and the effects of the anti-
influenza drugs on motor function. 

Results 

The mean age of 38 patients (21 men and17 women ) was 69.4±5.6 years. Nineteen patients were in the early 
stage (disease duration 0-5years), 14 were in the middle stage (6-10 years) and 5 were in the advanced stage 
(over 11 years). Nine of 38 patients had a history of use of anti-influenza drugs, 3 of whom (33%) reported that 
the anti-influenza drugs ameliorated their motor symptoms. These 3 patients had longer disease duration and 
increased tendency toward falling compared with patients without effect of anti-influenza drugs. 

Conclusion 

Anti-influenza drugs, such as oseltamivir, might be effective in improving motor symptoms in some patients with 
Parkinson’s disease. Further studies are needed to assess the effectivity of the anti-influenza drugs on 
parkinsonism and its potential for new anti-Parkinson's disease drugs. 
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ROLE OF RABPHILIN 3A/NMDA RECEPTOR INTERACTION IN A RAT MODEL OF L-DOPA-INDUCED 
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Aims 

Our goal was to characterize Rph3A interaction with NMDA receptor subunit GluN2A at postsynaptic sites in the 
striatum of healthy, parkinsonian and dyskinetic rats and to modulate its function. 

 

Method 

A unilateral injection of 6-hydroxydopamine in the medial forebrain bundle of adult male rats was applied to 
induce degeneration of the nigrostriatal pathway. Then, parkinsonian animals were chronically treated with 
levodopa (L-DOPA). L-DOPA-treated rats were classified as dyskinetic according to a highly validated scale and 
were enrolled in the study. An array of biochemical, immunohistochemical and pharmacological tools together 
with electron microscopy were applied to understand the role of Rph3A/GluN2A complex in Parkinson’s disease 
(PD) and L-DOPA-induced dyskinesia (LID). 

Results 

Immunofluorescence on striatal slices showed that Rph3A is present in both medium spiny neurons and 
cholinergic interneurons. Moreover, subcellular fractionation assays and electron microscopy revealed that 
Rph3A is localized at the striatal postsynaptic density (PSD) where it interacts with GluN2A subunit. Activation of 
D1 receptors increased Rph3A phosphorylation at the PSD and decreased Rph3A/GluN2A interaction. 
Interestingly, Rph3A expression at the PSD and its interaction with GluN2A was increased in parkinsonian rats 
displaying a dyskinetic profile. Injection of a cell permeable peptide able to disrupt Rph3A/GluN2A interaction in 
the striatum of dyskinetic rats significantly reduced their abnormal motor behaviour. 

Conclusion 

Our findings indicate that Rph3A modulates GluN2A synaptic localization at the striatal PSD. Thus, 
Rph3A/GluN2A complex could be a potential therapeutic target for diseases where NMDA receptor composition is 
significantly altered such as PD and LID. 
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Aims 

This presentation describes four clinical studies evaluating nelotanserin and intepirdine (RVT-101) as potential 
treatments for Lewy body dementia (LBD). LBD remains a significant unmet need and includes two related 
disorders: Parkinson’s disease dementia (PDD) and Dementia with Lewy bodies (DLB). There are currently no 
approved DLB treatments in the U.S. or Europe. Although cognitive dysfunction and movement disorders are core 
LBD components, ~80% of patients exhibit behavioral disturbances, including visual hallucinations and REM 
sleep behavior disorder (RBD). 

Method 

Intepirdine, a potent antagonist of the 5-hydroxytryptamine 6 (5-HT6) receptor, is being evaluated in the 
HEADWAY-DLB study and in a study in dementia patients with gait and balance impairments. Nelotanserin, a 
potent and selective inverse agonist of the 5-HT2A receptor, is being evaluated in two studies of behavioral 
disturbances in LBD. 

HEADWAY-DLB is a 24-week, randomized, double-blind, placebo-controlled study of intepirdine (35mg or 70mg 
QD) assessing cognitive and functional outcomes in subjects with DLB. An extension study with intepirdine is 
offered for subjects completing HEADWAY-DLB. The intepirdine gait and balance study uses a crossover design 
to examine effects in AD, DLB, or PDD subjects with impaired gait. 

Nelotanserin is being evaluated in two randomized, double-blind, placebo-controlled studies: a crossover study in 
DLB or PDD subjects experiencing visual hallucinations, and a study in DLB subjects experiencing RBD. Upon 
completion, subjects may enroll in an extension study with nelotanserin. 

Results 

Results from these studies are expected in 2017. 

Conclusion 

These four studies collectively represent one of the largest efforts to date to develop new treatments for LBD. 
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EFFECTS OF LEVODOPA AND OTHER DOPAMINERGIC TREATMENTS ON COGNITION IN COGNITIVELY 
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Aims 

Objectives: The goal of this study was to systematically review the effects of antiparkinsonian drugs currently 
prescribed in clinical settings on cognition in mild to moderate Parkinson's Disease (PD) patients who were either 
cognitively intact or mildly impaired. 

Method 

Methods: English- and French-language studies published between 1969 and 2015 were accessed via MedLine, 
PsychNET, EMBASE and EBSCO databases. Methodological quality (MQ) was evaluated with the Cochrane 
Collaboration Depression, Anxiety and Neurosis Review quality assessment scale (scores from 0% to 44% 
indicate very low quality; from 45% to 64%, low quality; from 65% to 84%, medium quality; and scores from 85% 
to 100% , high quality).  Hedge's g and Student's t-test were conducted on all cognitive outcomes reported. 

Results 

Results: Fourteen studies assessed the cognitive effects of levodopa (L-D), pramipexole (PRX), selegiline (SEL) 
or rasagiline (RAS) in mild to moderate non-demented PD patients. The quality of evidence was overall low, with 
an average MQ score of 49.1%. Results for L-D showed deleterious effects on a test of cognitive inhibition, as 
well as beneficial effects on tests of attention/processing speed/working memory, executive functions and 
episodic memory. PRX was associated with a worsening of episodic memory and impulse control. Results on 
SEL seemed to indicate a deterioration of cognition overtime. No effects of RAS were reported on most cognitive 
tests. 

Conclusion 

Conclusions: Antiparkinsonian medications can have deleterious (PRX; SEL) and  beneficial (L-D) effects on 
cognition. However, randomized placebo-controlled trials with larger sample sizes are required to better elucidate 
this issue. 
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ADPD7-0744 
IN VITRO CHARACTERIZATION OF DETQ, A NOVEL DOPAMINE D1 POSITIVE ALLOSTERIC MODULATOR 
D. Schober

1
, B. Heinz

2
, A. Quets

1
, X.S. Wang

2
, F. Christian

1
, K. Svensson

1
, J. Falcone

1
, C. Yang

3
, J. Beck

4
, 

J. Hao
4
, T. Wiernicki

2
, R. Bruns

1
 

1
Eli Lilly and Company, Neuroscience Discovery Research, Indianapolis, USA 

2
Eli Lilly and Company, Quantitative Biology, Indianapolis, USA 

3
ChemPartner, Neuroscience, Shanghai, China 

4
Eli Lilly and Company, Discovery Chemistry Research and Technologies, Indianapolis, USA  

 
Aims 

In vitro characterization of DETQ, a positive allosteric modulator of dopamine D1 receptors. 

Method 

Stable cell lines expressing the human D1 receptor were used to measure cAMP production in the presence of an 
EC20 concentration of dopamine using homogeneous time resolved fluorescence (HTRF) technology.  In 
addition, GTPγS binding was used to assess the potentiation of DETQ as a direct measure of G-protein coupling. 

Results 

DETQ potentiated the dopamine response with a mean EC50 of 5.8 nM and a mean efficacy corresponding to 
95% of the maximum response to dopamine.  In the absence of dopamine the maximum efficacy of DETQ was 
11.6% with an EC50 of 30 nM; based on the initial slopes of the two curves (Ehlert R-ratio), DETQ was thus 43-
fold less potent as an allosteric agonist than as a potentiator.  When concentration-response curves for dopamine 
were carried out at multiple DETQ concentrations in cAMP and GTPγS binding assays, DETQ shifted the 
dopamine curve to the left with a Kb of 26 nM and 18.6 nM, respectively. DETQ caused a 5-fold leftward shift in 
the concentration-inhibition curve for dopamine in a D1 antagonist 3H-SCH23390 binding assay, indicating a 
direct effect of DETQ on the D1 receptor.  In the cAMP assay, DETQ was about 50-fold less potent for rodent D1 
receptors than human.  DETQ was inactive in binding and/or functional assays for a large set of unrelated targets. 

Conclusion 

Here we identify a novel D1 potentiator (DETQ) that respresents a useful tool to probe applications of dopamine 
D1 receptor potentiation for CNS disorders. 
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ADPD7-0998 
IN VIVO CHARACTERIZATION OF DETQ; A DOPAMINE D1PAM WITH POTENTIAL EFFICACY IN 
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Aims 

In vivo profiling of DETQ, a novel allosteric dopamine D1 receptor potentiator (D1PAM) in humanized dopamine 
D1 receptor knock-in (hD1KI) mouse and the rhesus monkey using models relevant for central D1 activation. 

Method 

Effects of DETQ were studied in motor activity (LMA), Y-maze, Novel Object Recognition (NOR) and sleep EEG 
models. Neurochemically, we measured release of brain acetylcholine and histamine in vivo and ex vivo effects 
on cGMP and phosphorylation of CREB and GluR1. Effect on spontaneous eye blink rate was measured in the 
rhesus monkey.D1 agonists were included for comparison.  

Results 

Oral dosing with DETQ dose-dependently increased LMA without signs of tachyphylaxis , bell shaped dose 
response or suppression of spontaneous alternation. In contrast, D1 agonists showed bell shaped dose response 
curves and some developed rapid tolerance. DETQ reversed hypoactivity induced by a low dose of the dopamine 
depleting agent reserpine and reversed NOR deficits by PCP. DETQ also increased spontaneous eye blink rate in 
the monkey. Neurochemically, DETQ enhanced both acetylcholine and histamine release in cortical areas, with 
an additive effect on hippocampal acetylcholine when dosed together with rivastigmine. Finally, DETQ increased 
phosphorylation of both CREB and GluR1, markers of synaptic plasticity. 

Conclusion 

These results confirm that D1PAMs may possess advantages over D1 agonists for the treatment of 
neurodegenerative disorders including PD and AD. 
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ADPD7-0433 
IGF-1 IS A POTENT INDUCER OF METALLOTHIONENIN EXPRESSION AND RECOVERY OF 
DOPAMINERGIC NEURON. 
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Aims 

In the present study, to determine the expression of MTs expression in Hip and Exc, we analyzed the effect of 
IGF-1 on region of Hip and Exc under MPTP-neurotoxicity. 

Method 

・Histological procedure 

 Under nembutal anesthesia, mice brains  were fixed 3.5% PFA and 0.3% GLA , and then, make 3mm adjacent 
paraffin sections.  
 After treatment of Autoclave (121℃, 20min), Immunostaining for b-subunit of IGF-1 receptor (Santa Cruz., 
Ca.#9038) and In situ hybridization for mRNA of MT-1 and of MT-2. 

Results 

Treatment of IGF-1 elicited a 2.3-fold increase in the level of IGF-1R with expression of MT-mRNA, and elicited 
18% of effective at recovery of DA-neuron under MPTP in Ec. However in Hip, m-RNA expression of MTs and 
recovery of DA neuron were not significant increase in course of IGF-1 treatment.  

Conclusion 

These data indicate that IGF-1 is a potent inducer of MTs expression and recovery of DA neuron in Exc, and may 
not contribute to the regulation of MTs and recovery of DA neuron in Hip. 
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ADPD7-1717 
FIBROBLASTS IMPLANTED IN INTERNAL PALLIDUM OF PARKINSONIAN MACAQUES EXERT L-DOPA-
SPARING ACTIVITY 
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Aims 

Autologous Implantation of fibroblasts (AIF) in the entopeduncular nucleus of 6-hydroxydopamine-treated rats 
inhibits L-dopa-induced dyskinesia (LID), and unilateral AIF to internal globus pallidus (GPi) of MPTP-induced 
parkinsonian macaques reduces LID on the contralateral side. We now present the effect of bilateral AIF to GPi 
on LID and parkinsonian behavior of MPTP-induced parkinsonian macaques.  

Method 

Seventeen macaques were divided into 3 groups; control (n=5), therapeutic dose of fibroblasts as determined in 
previous experiment (n=6) and double this dose of fibroblasts (n=6). Parkinsonism was induced by daily MPTP 
administration until the animals attained a score of 7 on an accepted parkinsonism scale for MPTP-treated non-
human primates. Daily treatment with Madopar (50% of the optimal dose for suppression of parkinsonism) was 
commenced until dyskinesia developed and became stable. Autologous fibroblasts or medium (control) were 
administered bilaterally to GPi. 

Results 

In months 1-7, both doses of fibroblasts increased the locomotor response to Madopar but enhanced dyskinesia. 
In months 8-9, a 25% dose of Madopar reduced parkinsonian symptoms without causing dyskinesia, and 
increased good on-time (GOT). In month 11, in addition to Madopar, pramipexole was administered at 100% and 
33% optimal dose, which also improved parkinsonian symptomatology without causing dyskinesia and with 
increased GOT (Fig 1, effect of 33% pramipexole dose).  
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Conclusion 

Fibroblast implantation potentiates good effects of L-dopa and enables use of a lower, non-dyskinetic, dose    
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TOXICITY AND OXIDATIVE STRESS INDUCING EFFECT OF SALSOLINOL TOWARDS NE-4C NEURAL 
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Aims 

Presence of neurotoxins has been identified to affect the outcome of stem cell transplantation into Parkinson’s 
disease brain. Among different endogenous neurotoxins, salsolinol has been detected to cause the neuronal 
degeneration via oxidative stress induction and cell apoptosis. However, its mechanism of action is yet to be 
elucidated. Therefore, this study aims to investigate neurotoxic and oxidative stress inducing effects of salsolinol 
on NE-4C neural stem cells. In addition, mechanism of action of salsolinol through nuclear factor E2-related factor 
2(Nrf2)/Kelch-like ECH-associated protein 1 (Keap1) signaling pathway was investigated. 

Method 

NE-4C cells were treated with various concentrations of salsolinol (0, 6.25, 12.5, 25, 50 and 100 µM) for 24, 48 
and 72 hours. The cell viability was examined using MTT assay, cell proliferation was determined by counting cell 
number and reactive oxygen species (ROS) levels were detected using dichloro-dihydro-fluorescein diacetate 
assay. Enzyme-linked immunosorbent assay was used to detect proteins expression in the cells. 

Results 

NE-4C cell viability and proliferation were found decreased after exposure to salsolinol for 24, 48 and 72 hours. 
As the concentrations of salsolinol increased along with longer incubation time, the ROS levels in the treated cells 
increased accordingly. Increasing trend of Nrf2/Keap1 expression was observed along with the increasing 
concentrations of salsolinol. However, no changes in superoxide dismutase was found. 

Conclusion 

Current study concluded that salsolinol-mediated neurotoxicity on NE-4C cells led to suppressed cell growth and 
reduced cell proliferation. It induced ROS formation possibly through upregulation of Nrf2/Keap1 protein 
expression in the cells.  
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THE INFERIOR COLLICULUS: AN ALTERNATIVE STRUCTURE FOR DEEP BRAIN STIMULATION IN 
PARKINSON’S DISEASE? 
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Aims 

The inferior colliculus (IC) is widely known as a midbrain auditory relay station. Additionally, IC has also been 
implicated in processing sensory-motor responses as demonstrated in the animal model of haloperidol-induced 
catalepsy. High-frequency (830Hz) deep brain stimulation (DBS) of the rat IC reduces haloperidol-induced 
catalepsy, which models akinesia of Parkinson`s disease, but clinical implication of this DBS type is limited since 
it is aversive. However, typical DBS stimulation frequencies range between 30-130Hz. We therefore asked 
whether low-frequency (30Hz) DBS of the IC can improve catalepsy without aversive side effects. 

Method 

Young adult rats were implanted with a stimulation electrode unilaterally into the central nucleus of the IC. We 
determined individual escape threshold intensities during 830Hz DBS of the IC and then assessed the effects of 
5min sub-chronic 30Hz DBS at individual escape thresholds on haloperidol-induced catalepsy (0.5mg/kg, i.p.) 
compared to a sham-stimulated control. We further assessed possible aversive side effects of our stimulation 
protocol in a conditioned place preference (CPP) test, using 4 conditioning trials. 

Results 

Sub-chronic 30Hz DBS of the IC strongly ameliorated haloperidol-induced catalepsy without any evidence of 
aversive behavior induced by the stimulation. In fact, in the CPP test we found that the preference for the 30Hz 
DBS-paired side increased after conditioning, indicating that our stimulation protocol was appetitive. 

Conclusion 

The results show that the IC can serve as an alternative target for DBS in Parkinson’s disease. DBS targeted at 
the IC might be even effective in reducing comorbid depression-related symptoms.  
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HOW EFFICIENT IS SUBTHALAMIC DEEP BRAIN STIMULATION IN REDUCING DYSKINESIA IN 
PARKINSON’S DISEASE? 
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Aims 

Dyskinesia is among the most troublesome symptoms of advanced Parkinson’s disease (PD). The recently 
developed Unified Dyskinesia Rating Scale (UDysRS) can measure simultaneously several subjective and 
objective aspects of dyskinesia irrespective of the other motor symptoms of PD. Despite the advantages of deep 
brain stimulation (DBS), previous studies on DBS have not used the UDysRS yet. The aim of this study was to 
determine whether the UDysRS can detect improvement in dyskinesia reliably after bilateral subthalamic nucleus 
DBS for PD. 

Method 

In this prospective study, 71 consecutive patients undergoing DBS implantation were enrolled. Patients were 
examined twice: 1 week prior to the DBS implantation (baseline) and 12 months postoperatively. The severity of 
PD-related symptoms was assessed by the Movement Disorders Society Unified PD Rating Scale (MDS-
UPDRS). Presence and severity of dyskinesia were specifically measured by the UDysRS and patient diaries. 

Results 

At baseline, all 71 patients had dyskinesia, but 1 year after DBS implantation, 25 patients were dyskinesia-free, 
and an additional 19 had only mild dyskinesia. The total score on the UDysRS decreased from 38.0±17.8 to 
10.8±13.0 (p<0.001). Besides this, all parts of the UDysRS showed significant improvement after STN DBS 
treatment, and the magnitude of these changes had a large effect size. The total score of MDS-UPDRS improved 
from 76.5±24.3 to 60.4±21.4 points (p<0.001). The health-related quality of life, measured by PDQ-39, also 
improved from 27.6±12.8 to 21.4±14.7 (p<0.001). 

Conclusion 

Based on our results, UDysRS can reliably detect improvements in dyskinesia after DBS implantation. 
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SELECTIVE TOLL-LIKE RECEPTOR INHIBITION OCCLUDES ALPHA-SYNUCLEIN-INDUCED PRO-
INFLAMMATORY SIGNALING AND CYTOKINE RELEASE 
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Aims 

Inflammation, as a result of innate immune response activation, plays a pathogenic role in several central nervous 
system (CNS) degenerative disorders, including Parkinson’s disease (PD). Toll-like receptors (TLRs) are a family 
of plasma/intracellular membrane-bound receptors, which serve a key role in the innate immune response. In 
post-mortem PD patient brains, the plasma membrane-bound TLR2 is upregulated. In addition, alpha-synuclein 
(ASYN)-induced inflammation signals through TLR2 in preclinical in vivo and in vitro models. Combined, these 
data support inhibition of TLR2-mediated inflammation as a strategy to mitigate ASYN-mediated PD 
pathogenesis. Here, we sought to confirm that TLR2 receptor inhibition is a tractable disease modifying strategy 
for treating PD and related synucleinopathies. 

Method 

Using a combination of stable overexpression systems, as well as endogenous human peripheral- and CNS-
derived monocyte/macrophage/microglia cell lines, we will confirm that ASYN activates pro-inflammatory 
signaling through TLR2 using specific TLR-blocking antibodies. We will assess the cytokine profile resulting from 
TLR2/ASYN activation. We will identify/develop novel small molecule TLR2 inhibitors suitable for in vivo proof-of-
concept studies in acute and chronic inflammation models. 

Results 

We confirmed that HMW ASYN activates pro-inflammatory signaling.  In addition, we showed, using blocking 
antibodies, that specific inhibition of TLR1, TLR2 and, to a lesser extent, TLR6 reduced ASYN-mediated pro-
inflammatory signaling. In addition, we have identified several potent small molecule TLR2-inhibitors, which can 
block pro-inflammatory cytokine release and have been progressed into in vivo studies. 

Conclusion 

These studies further support the development of TLR2-selective small molecule inhibitors as a therapeutic 
modality for blocking alpha-synuclein-mediated inflammation in the CNS 
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Aims 

MHF007 is a widely prescribed herbal formula for neurodegenerative disorders in Asian countries. The present 
study aimed to investigate whether MHF007 would protect dopaminergic neurons against 6-hydroxydopamine (6-
OHDA) neurotoxicity in Parkinson’s disease (PD) models through regulation of nuclear factor E2-related factor 2 
(Nrf2). 

Method 

PC12 cells were treated with MHF007 (0.1–10 μg/mL) for 3 h and then with 75 μM of 6-OHDA for an additional 16 
h. The protein levels of Nrf2 and its related markers were measured by western blotting. Mice were orally 
administrated with 200 mg/kg/day of MHF007 for 12 days starting from 7

th
 day after 6-OHDA stereotaxic injection 

into right striatum. Motor behavioral tests were performed at 19 or 20 days after 6-OHDA lesion. Histological 
changes were analyzed by immunostaining of tyrosine hydroxylase and dopamine transporter. 

Results 

MHF007 promoted Nrf2 translocation and protein levels of Nrf2-related markers in 6-OHDA treated PC12 cells. 
MHF007 also regulated expression of anti- or pro-apoptotic proteins with 6-OHDA cytotoxicity. Moreover, 
MHF007 attenuated motor deficits and prevented dopaminergic neuronal loss in 6-OHDA-lesioned PD mice. 

Conclusion 

Taken together, our results demonstrated that MHF007 treatment showed protective effects against 6-OHDA 
neurotoxicity via activation of Nrf2 and its related markers. This study was supported by grant (NRF-
2012M3A9C4048795) and (NRF-2015R1A2A2A01004341). 
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Aims 

The role of mitochondrial functions, as well as increased oxidative stress, has been proposed in the pathogenesis 
of Parkinson’s disease (PD). Putative neuroprotective agents, e.g. carnitine, have been proposed to have 
beneficial effects in preventing the loss of brain functions which typically occur during aging and 
neurodegenerative disorders.  

The aim of this study was to investigate the contribution of low carnitine levels to the risk of developing PD in the 
Faroese population where the prevalence of both PD and carnitine transporter deficiency (CTD) is high. CTD is 
an autosomal recessive disorder caused by a 95A>G mutations in the SLC22A5 gene encoding for the high 
affinity carnitine transporter OCTN2 leading to low tissue carnitine levels and an impaired fatty acid oxidation. 

Method 

We conducted a case-control study where 121 PD patients were studies for free carnitine and total carnitine 
levels and genetic mutation in the SLC22A5 gene against 235 randomly selected controls, matched by gender 
and age. Carnitine was determined by tandem mass spectrometry (MS/MS) and sequencing was performed with 
ABI PRISM 7000 Sequence Detection System. 

Results 

Significant difference was observed in free and total carnitine levels between PD cases and controls (P<0.001) 
but no difference was found in mutation frequency in the SLC22A5 gene (P=0.70); however mutation carrier had 
significantly lower levels compared with non-carriers (P<0.001). 

Conclusion 

Faroese PD patients have significantly lower carnitine levels compared to controls which cannot be explained by 
higher frequency of mutation in the SLC22A5 gene. However, this finding has to be explored further. 
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Aims 

The role of endoplasmic reticulum (ER) stress and the unfolded protein response (UPR) has been greatly 
demonstrated as a pathological phenomenon in Parkinson’s disease (PD). These signalling mechanisms are 
activated when there is an increased burden of misfolded proteins in neurons, primarily alpha synuclein, in the 
case of PD. In this study we aim to elucidate the effects of oxyresveratrol, a potent antioxidant, on the UPR in PD. 
Furthermore, the neuro-protective potential of oxyresveratrol in an in-vivo model was tested. 

Method 

The murine dopaminergic Mes 23.5 cell line was treated with the parkinsonian mimetic 6-hydroxydopamine (6-
OHDA). Effects of oxyresveratrol on the downstream effectors mediating the UPR were investigated by 
immunoblotting and quantitative PCR. For the in-vivo model, male Sprague-Dawley rats were injected 

stereotactically with 6-OHDA. Subsequently, immunohistochemistry to study midbrain pathology and behaviour 
tests to assess motor debilitation, were performed.  

Results 

Oxyresveratrol reduced the expression of ATF4 and CHOP, following induction of ER stress in the Mes 23.5 cells 
by 6-OHDA. The activation of this branch of the UPR, downstream of PERK, propels the cell towards apoptosis. 
Motor dysfunction was also alleviated in the oxyresveratrol-treated rats, along with a partial preservation of 
dopaminergic cells in the substantia nigra pars compacta. 

Conclusion 

This study suggests that attenuation of apoptosis driven by the UPR may be an important mechanism of action of 
oxyresveratrol. Moreover, a protection of motor function and cell loss seen in the in vivo model suggests that 
oxyresveratrol may be a useful therapeutic candidate for PD.  
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Aims 

To evaluate the pharmacokinetics (PK) of a dose of trehalose that is known to be efficacious in a rodent model of 
Parkinson’s disease (PD).  This will define trehalose exposures to target in future preclinical and clinical studies. 

Method 

One hundred Sprague-Dawley rats (200-260 g) received trehalose (2.67 g/kg/day, oral gavage in sterile water) for 
1 or 7 days.  Groups of 5 rats were sacrificed at pre-dose and 15 min, 30 min, 1 h, 1.5 h, 2 h, 3 h, 4 h, 8 h and 12 
h post-dose on days 1 and 7 and plasma and brain samples collected, analysed for trehalose levels using a 
validated LC-MS/MS method and pharmacokinetic parameters calculated. 

Results 

On Day 1, the plasma Tmax, Cmax, AUC0-inf and t1/2 were 0.25 h, 8.9 µg/ml, 11.1 h.µg/ml and 0.76 h respectively. 
Brain levels of trehalose were approximately 1% of plasma levels at each timepoint and the Tmax, Cmax, AUC0-inf 
and t1/2 of trehalose in the brain were 0.25 h, 0.087 µg/ml, 0.097 h.µg/ml and 0.81 h respectively.  Trehalose 
levels in both the plasma and brain rapidly decreased and were no longer detectable in any sample 8 h post-
dose.  The PK of trehalose on Day 7 was similar to the PK on Day 1 with no evidence of accumulation between 
Day 1 and Day 7. 

Conclusion 

The plasma Cmax and AUC0-inf associated with an efficacious dose of trehalose are ~9 µg/ml and 11 h.µg/ml 
respectively with brain exposures approximately 1% of plasma levels. 
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ADPD7-0367 
INFLUENCE OF GLYCATION OF ALPHA-SYNUCLEIN ON ITS AMYLOID TRANSFORMATION 
V. Muronetz
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Aims 

We studied the effect of  posttranslational modifications (glycation and oxidation) of alpha-synuclein and  point 
substitution of a tyrosine residue for a cysteine residue on the amyloid transformation of alpha-synuclein. 

Method 

Methods: The wild-type and Cys136-containing fractions of alpha-synuclein were separated using thiol-
Sepharose. 

Results 

Results: In the absence of reducing agents, Cys136-alpha-synuclein forms dimers due to the disulfide bonding. 

Both wild-type and Cys136 alpha-synuclein preparations are prone to aggregate during prolonged incubation 
under shaking at pH 4 and 37°C, but the aggregates produced by either monomeric or dimeric Cys136-AS do not 
exhibit amyloid properties according to the test with Thioflavin T. Moreover, an admixture of dimeric Cys136-AS 
prevents the amyloid transformation of the wild-type alpha-synuclein. Wild-type α-synuclein was modified with 
different sugars  methylglyoxal, glyceraldehyde-3-phosphate, glucose, galactose, fructose and ribose-5- 
phosphate). Most effective glycation of amino acid residues of α-synuclein occurred in the case of 1 mM 
methylglyoxal or glyceraldehyde-3-phoshate.  Glycation of alpha-synuclein by methylglyoxal stimulates protein 
aggregation, but prevents it amyloid transformation. 

Conclusion 

Conclusions: Thus, glycation of α-synuclein which might occur at elevated concentrations of sugars (especially, 

glyceraldehyde-3-phosphate) in the blood can affect the transformation and aggregation process. We suppose 
that the effect of point substitutions of amino acids stimulating the formation of dimers of alpha-synuclein should 
be taken into account to avoid erroneous interpretation of experiments on amyloid transformation of this protein.  
This work was supported by Russian Scientific Foundation (grant № 16-14-10027). 
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ADPD7-0806 
INHIBITION OF GD3 SYNTHASE REDUCES MPTP-INDUCED NIGROSTRIATAL DESTRUCTION AND 
PARKINSONIAN MOTOR AND COGNITIVE SYMPTOMS IN MICE 
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Aims 

Resulting from the loss of dopaminergic neurons, Parkinson’s Disease (PD) is a progressive disorder of the 
central nervous system characterized by debilitating motor and more subtle cognitive symptoms. The ganglioside 
family is composed of complex sialylated glycosphingolipids concentrated within the lipid rafts of nerve cells. We 
have previously shown that modifying brain ganglioside profiles by knocking out GD3 synthase (GD3S) is 
neuroprotective in the MPTP model of PD. Here, we sought to determine whether knocking down the same 
enzyme would alleviate Parkinson-like symptoms and protect midbrain neurons from neurodegeneration in the 
MPTP model. 

Method 

Male C57BL/6N wild-type mice were trained on a serial reaction-time (SRT) task to assess sustained attention 
and impulse control. Upon reaching proficient performance, they were injected intrastriatally with a recombinant 
adeno-associated viral (rAAV) vector harboring a short-hairpin RNA (shRNA) targeting GD3S, or a scrambled-
sequence control (scrRNA) vector. They received additional training on the SRT task to ensure proficiency before 
being given MPTP or saline injections over a 5-day period. They were then re-trained on the SRT task and tested 
on a battery of sensorimotor tasks before being sacrificed for neurochemistry and histology. 

Results 

MPTP-lesioned mice injected with scrRNA displayed executive dysfunction and a loss of motor control associated 
with a significant loss of nigrostriatal dopaminergic neurons. A contrario, the GD3S.shRNA-treated group was 
protected against motor and cognitive impairments as well as nigrostriatal neuronal loss. 

Conclusion 

Our data indicate that inhibition of GD3S warrants further investigation as a novel therapeutic strategy for PD. 
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ADPD7-1361 
NON-INVASIVE DELIVERY OF SHRNA TARGETING ALPHA-SYNUCLEIN BY FOCUSED ULTRASOUND IN 
A PARKINSON’S DISEASE MODEL 
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Aims 

Aggregation of alpha-synuclein protein is implicated in the pathogenesis of Parkinson’s disease (PD). Gene 
therapy targeting alpha-synuclein may reduce levels of alpha-synuclein and prevent degeneration of 
dopaminergic neurons in PD. A promising approach for non-invasive targeted gene delivery across the blood-
brain barrier (BBB) is MRI-guided focused ultrasound (MRIgFUS) combined with microbubbles injected 
intravenously. The interaction of ultrasound with circulating microbubbles allows for a transient increase in BBB 
permeability, thereby allowing localized delivery of vectors to the brain directly from the bloodstream. Here, we 
used MRIgFUS to deliver virally expressed short hairpin RNA (shRNA) targeting alpha-synuclein to diseased 
brain areas. 

Method 

Adeno-associated viral vectors producing shRNA against the alpha-synuclein transcript were used to knockdown 
alpha-synuclein gene expression in the A30P transgenic mouse model of PD. MRIgFUS was targeted to the 
substantia nigra, olfactory bulb and dorsal motor nucleus of the vagus. Following shRNA delivery, we quantified 
vector copy number concentration using droplet digital PCR. To evaluate the efficacy of viral-mediated alpha-
synuclein knockdown, we quantified alpha-synuclein and tyrosine hydroxylase (TH) expression levels using 
immunohistochemistry. 

Results 

Following MRIgFUS delivery of the shRNA, we found decreased alpha-synuclein immunoreactivity in MRIgFUS-
targeted brain regions in comparison to control virus treated mice. TH expression was preserved in nigral 
dopaminergic neurons and striatal dopaminergic terminals following alpha-synuclein knockdown. 

Conclusion 

Our results indicate that shRNA-expressing vectors targeting alpha-synuclein can be delivered into brain areas 
affected by a-synuclein pathology directly from the circulation, in a noninvasive manner. This novel therapeutic 
approach should be further evaluated as a possible neuroprotective therapy in PD. 
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Aims 

Ceftriaxone (CEF) has been shown to have neuroprotective effects in neurodegenerative diseases. The present 
study was aimed at clarifying whether the known CEF-induced neuronal protection was accompanied by 
neurogenesis and decreased loss of neuronal activity in the MPTP-lesioned Parkinson's disease (PD) rat model.  

Method 

After MPTP lesioning (day 0), the rats were treated with CEF (100 mg/kg/day, i.p.) or saline for 15 days. They 
were then injected with MnCl2 (40 mg/kg, i.p.) on day 13 and underwent a brain MRI scan on day 14, then the 
brain was taken for histological evaluation on day 15.  

Results 

The results showed that MPTP lesioning resulted in: (1) deficits in working memory and object recognition, (2) 
decreased neuronal activity and density in the nigrostriatal dopaminergic (DAergic) system and in the 
hippocampal CA1, CA3, and dentate gyrus (DG) areas, (3) reduced neurogenesis in the DG and SNc, , and (4) 
hyperactivity in the subthalamic nucleus (STN). These behavioral and neuronal changes were prevented by CEF 
treatment. Positive correlations between MEMRI R1 values and neuronal density in the hippocampus were 
evidenced. Neuronal densities in the hippocampus and SNc were positively correlated. To our knowledge, this is 
the first study showing that CEF prevents cognitive deficits and loss of neuronal activity and neurogenesis in the 
brain of PD rats. 

Conclusion 

CEF may therefore have clinical potential in the treatment of PD. 
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NEURORESTORATIVE EFFECT OF A GDNF FAMILY LIGAND MIMETIC IN UNILATERAL 6-
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Aims 

Glial cell line-derived neurotrophic factor (GDNF) has shown neurorestorative effects on dopaminergic neurons in 
animal models of Parkinson´s disease (PD). However, GDNF protein cannot pass blood-brain barrier which 
makes its systemic delivery problematic. To overcome this problem GeneCode Ltd. has developed small 
molecule compounds, which activate GDNF Family Ligand (GFL) receptors (GFRalpha-RET) and downstream 
signaling pathways. The objective of this study was to test the neurorestorative effect of one GFL mimetic (GFLM) 
in unilateral 6-hydroxydopamine (6-OHDA) model of PD. 

Method 

6-OHDA (3µg/1.5µl) was injected into three locations in the right striatum of male Wistar rats (n=9-12/group). Two 
weeks later osmotic mini-pumps were implanted s.c. and connected to cannulas with tips placed into the right 
striatum. GFLM (0.1ug/24h, 0.3µg/24h or 1µg/24h), GDNF (3µg/24h) or vehicle was infused at the rate of 0.5µl/h 
for 14 days, after which the cannulas and mini-pumps were removed. Amphetamine-induced (2.5mg/kg) rotational 
behavior was tested 2, 4, 8 and 12 weeks post lesion. After the last test rats were perfused and coronal brain 
sections were made. Optical density of tyrosine hydroxylase (TH) immunostaining was analyzed from striatum 
and TH-positive neurons counted from substantia nigra. 

Results 

GFLM (0.3µg/24h) and GDNF (3µg/24h) reduced amphetamine-induced rotations 12 weeks after the 6-OHDA 
lesion. Studies with other GFLM doses are still ongoing. 

Conclusion 

The results suggest the GFLM tested here have neurorestorative activity in the 6-OHDA-model of PD. Thus, small 
molecules that activate GFL receptors may have potential as a new disease modifying therapy of PD. 
 
AcknowledgementsParkinson's UK, Marie Curie IAPP, TEKES 3iRegeneration and GeneCode Ltd. 
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ADPD7-1760 
INHALING XENON AMELIORATES L-DOPA-INDUCED DYSKINESIA IN PARKINSON DISEASE THROUGH 
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Aims 

L-dopa-induced dyskinesia (LID) is one of the most common and frequently dose-limiting complications of 
pharmacologic therapy for Parkinson disease (PD). These typically choreiform movements, usually occurring at 
the time of peak levodopa effect, occur in 40% to 50% of patients after 5 years of therapy but have a reported 
incidence as high as 94% in a carefully conducted prospective study of patients under treatment for 15 years. 
Among the cellular alterations underlying LID, impairment of cortico-striatal synaptic plasticity is the main 
electrophysiological signature associated with the appearance of abnormal involuntary movements (AIMs). 

Method 

The rationale for testing Xenon in LID was based upon its NMDA receptor antagonistic properties an action 
similar to amantadine, the only one agent to date to effectively reduce LID. Here, we show that xenon (xenon-O2 
50%/50%) reduces L-DOPA-induced abnormal involuntary movements (AIMs) in the 6-OHDA-lesioned rat and 
the MPTP monkey models of Parkinson’s disease, with comparable efficacy than amantadine. 

Results 

We here show that xenon gas exposition reverses maladaptive corticostriatal plasticity associated with levodopa-
induced-dyskinesia and that xenon inhalation ameliorates disabling dyskinesias in the rat and non-human primate 
gold-standard experimental models of PD and dyskinesia. 

Conclusion 

Our data pave the way for clinical testing of this safe unconventional approach to control the severity of LID in PD. 
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Aims 

To use continuous objective measurement of hand pronation-supination to characterize/quantify PD-abnormality. 
Classifying impairment as slight, mild, or moderate by interruptions, slowing or reduction in rotation is current 
standard (UPDRS). 

Method 

A 56mm diameter acrylic ball doorknob, mounted on an enclosure which clamps to a desk, has a 320° rotatory 
resistive potentiometer attached to shaft. An Arduino microcontroller records angular position every 5ms. The 
participant places his/her right [left] hand, with fingers extended, on top of doorknob, grasping it with thumb in 
opposition, and rotating it clockwise [anti-clockwise] as fast/fully as possible for 30s, with elbow in apposition to 
lateral chest, forearm at right-angle to upper-arm and directly in line with doorknob. Initial field-testing was in 15 
Parkinson’s disease (PD)-probands and 7 of their spouses. 

Results 

In PD-probands, mean speed of angular rotation over 30s (excluding initial reaction-time) was 304 (SD 190)°/s on 
right [331 (200)°/s left], minimum and maximum values 45 and 734°/s, respectively [30, 716°/s]. In spouses, mean 
speed exceeded maximum in PD-probands:  spouses’ mean was 979 (SD 1010)°/s on right [1042 (847)°/s left], 
minimum and maximum 478 and 3261°/s [488, 2695°/s]. In PD, proportion of time-still (<0.3°/per 5 ms) was 0.31 
(SD 0.17) on right [0.30 (0.18) left], with minimum and maximum of 0.13 and 0.69 [0.14, 0.77]. In spouses, 
maximum proportion was less than mean in PD-probands: spouses’ mean was 0.16 (0.03) on right [0.18 (0.03) 
left], minimum and maximum 0.13 and 0.20 [0.14, 0.23]. 

Conclusion 

Summary measures illustrate potential of doorknob-device in quantifying PD-abnormality. 
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ADPD7-1110 
THE EFFECT OF BRIGHT LIGHT THERAPY ON NIGHT-TIME PROBLEMS AND MOTOR SYMPTOMS IN 
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Aims 

Parkinson’s disease (PD) patients are prone to misalignment of their circadian rhythm due to various factors, and 
motor symptoms and non-motor symptoms in PD may accompany with their circadian rhythm disorders. 
Although, bright light therapy (BLT) has been proposed as the treatment for depression and circadian sleep 
phase disorders, it has not been evaluated well in PD. We examined effects of BLT on night-time problems such 
as insomnia and nocturia, and on motor symptoms in PD patients. 

Method 

17 patients with insomnia, 24 patients with nocturia and 21 patients with gait disturbance were all exposed to 
white fluorescent light for 1 hour at intensity of 2000 to 5000 lux once daily commencing in 1 hour prior to the 
usual time of sleep onset, 7 pm to 10 pm in most patients. Subjects were assessed on initial presentation prior to 
receiving BLT and twelve weeks after the commencement of BLT. Total sleep time and number of nocturnal 
urination were assessed from circadian record instruction sheet filled by subjects themselves. Ten-meter walk 
tests were conducted by an experienced rehabilitator. 

Results 

BLT led to a significant improvement in insomnia (P = 0.0138), nocturia(P = 0.0021), and ten-meter walk time(P = 
0.0200). Number of steps in ten-meter walk was not changed significantly. 

Conclusion 

BLT effectively treat insomnia, nocturia and gait disturbance in PD patients. BLT has a few contraindication and 
side effects and may therefore be a novel alternative for the treatment of PD symptoms. 
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Aims 

Retinal dystrophies (RD) affect 1 in 4000 individuals worldwide, causing vision loss and in most cases, blindness. 
Amongst these, Retinitis Pigmentosa (RP) is responsible for a significant percentage of blindness cases. To date, 
no cure or effective treatment is available for RP, making it a very incapacitating disease. Rasagiline is a well-
known antiparkinsonian drug that has shown its potential neuroprotective effect in the retina, in animal models of 
glaucoma and photoreceptor degeneration. In this study we have extended the potential use of rasagiline in the 
rd10 mouse model of RP. 

Method 

We have treated newborn rd10 mice with rasagiline and characterized their retinas according its function and 
morphology. Rasaligine was diluted in water and administrated during one month, at a final concentration of 15µg/ 
g BW/ day. The treated retinas were evaluated by electroretinogram, optomotor, western blot and 
immunofluorescence and compared with non-treated controls. 

Results 

Our results showed a significant improvement in the visual acuity and in the photoreceptor responses of the 
treated animals. This improvement was followed by a delay in photoreceptors degeneration after rasagiline 
treatment, confirmed not only by a high photoreceptor nuclei count, but also by a sustained expression of 
photoreceptor-specific markers. The expression of pro-apoptotic Bax decreased after rasagiline treatment, 
whereas the expression of pro-survival Bcl2 was increased. 

Conclusion 

In this work, we show for the first-time neuroprotective effect of rasagiline in the retina of a RP mouse model. This 
study brings new insights for the development of a pre-clinical trial using this well-established drug to treat RP. 
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Aims 

Stress is known to exacerbate the symptoms of PD and in animal models is deleterious to the nervous system. In 
spite of this, very little research has examined the interplay of emotional stress and PD. Salivary cortisol is an 
objective measure of stress, but has not been well characterized in PD. 

Method 

Saliva will be collected at awakening, 30 minutes after, at noon, and bedtime. We will enroll three groups, 20 
persons each: 1) persons with PD and high levels or stress, 2) PD and low levels of stress, and 3) controls – 
persons without PD and low levels of stress. Psychological scales will include: the Perceived Stress Scale

, 
and 

the Hamilton Anxiety and Depression Rating Scales. We will examine the correlation between measures on 
psychological scales and salivary cortisol. We will compare the awakening response (change in cortisol between 
awakening and 30 minutes after) and diurnal variation between the 3 groups. 

Results 

We have IRB approval and have enrolled 14 persons with PD and 9 controls. We project to finish enrollment by 
December and will run cortisol in a batch at that time. 

Conclusion 

To successfully study the relationship between psychological stress and PD markers of target engagement are 
necessary. Salivary cortisol first needs to be better characterized in PD prior to using it as such a marker. 
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Aims 

Freezing of gait (FOG) is frustrating problem in Parkinson’s disease (PD). There is no effective treatment. The 
aim of study is to find brain stimulation areas showing more effective response. 

Method 

Twelve patients with PD were participated. All of them had FOG. Repetitive transcranial magnetic stimulation 
(rTMS) were applied to brain for two consecutive days. We measured the number of steps, completion time and 
freezing episodes during the stand-walk-sit (SWS) test before and after intervention. We also tested freezing 
episodes on two FOG provoking tasks before and after rTMS treatment. Two stimulation sites of their brain were 
pseudo-randomly assigned: the motor cortex (MC) or supplementary motor area (SMA). Patients were blinded as 
to which site was selected. Four rTMS blocks were delivered, each 10 minutes apart in each day. One block 
consisted of 15 25 Hz of 1-second duration with an intertrain interval of 10 seconds at 100% resting motor 
threshold.  

Results 

There was a trend that the reduction of freezing episodes on rapid full turn test in SMA stimulation than in MC 
(p=0.071). In paired test, FOG was significantly improved in SMA stimulation (ps < 0.05), whereas was not in MC 
stimulation. 

Conclusion 

Our study suggests that SMA stimulation may be a more appropriate target in PD patients with FOG. 
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Aims 

One of the hallmarks of Parkinson’s Disease (PD) is the intracellular deposit of aggregated α-synuclein. The 
disease manifests with motor and non-motor symptoms, including highly frequent sleep-wake disturbances 
(SWD) that often precede the onset of other symptoms. Some lines of evidence recently suggested that sleep 
deficits correlate with increased neurodegenerative burden and that sleep enhancement might alleviate disease 
severity in animal models. Here we explore the occurrence of SWD in a mouse model of PD, the vesicular 
monoamine transporter 2 (VMAT2) deficient mice, and assay a sleep enhancement protocol to determine whether 
increasing sleep efficiency is associated with improved neurodegenerative outcome. 

Method 

We performed electroencephalogram/electromyogram (EEG/EMG) recordings in mutants and wild type 
littermates. Afterwards, we investigated whether sleep modulation, by means of pharmacological sleep induction 
and chronic rapid eye movement (REM) sleep restriction, had an effect on alpha-synuclein accumulation in the 
brain of VMAT2 deficient mice as assessed by immunohistochemistry and sterelogy. 

Results 

Our results evidenced SWD and EEG changes in VMAT2 deficient mice similar to those seen in PD, namely: 
increased arousal, decreased time spent in non-rapid eye movement (NREM) and REM sleep and lower sleep 
efficiency. In addition, alpha-synuclein burden was reduced in a sleep-induced group and increased in a sleep 
restricted group as compared to untreated controls. However, we found sleep enhancement not associated with 
improved motor ability.  

Conclusion 

Our results suggest that VMAT2 deficient mice present PD-specific SWD and that reversing them by 
pharmacological sleep enhancement may have an alleviating effect on the synucleinopathy present in the mutant 
brain.  
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Aims 

The present study describes the in vitro ability of an isoniazid-derived hydrazone, INHHQ, withdrawing copper, in 

its both oxidation states, from acetylated alpha-Synuclein (AS). Moreover, acute toxicity studies concerning noble 
organs of rats intraperitoneally injected with INHHQ are discussed. The cell viability of a human neuroglioma (H4) 
line expressing AS in the presence of INHHQ was evaluated, and AS oligomerization inside those cells was 
assessed. 

Method 

INHHQ was synthesized as reported.
1
 Interaction between INHHQ and AS was studied by 

1
H NMR, while 

titrations of the Cu(I)-AS and Cu(II)-AS systems with INHHQ were followed by 
1
H-

15
N HSQC, using an 

15
N 

isotopically-labeled form of the peptide. Toxicity was evaluated both in H4 cells and in male Wistar rats. In the last 
case, brain, liver, kidneys and heart, were removed and their biometal and GSH content was quantified. AS 
oligomerization at several concentrations of INHHQ was calculated from fluorescence microscopy data. 

Results 

INHHQ is well-tolerated by the experimental animal model and does not alter major organ weights of healthy 
Wistar rats, as well as their GSH and biometal levels, at a concentration of 200 mg kg

-1
, much higher than the 

expected therapeutic dosage. Although INHHQ does not interact directly with AS, it is able to disrupt anomalous 
copper-AS interactions through a mechanism probably involving metal ions sequestering. This compound is non-
toxic to H4 cells, and partially inhibits intracellular AS oligomerization. 

Conclusion 

INHHQ shows definite potential as a therapeutic agent for Parkinson’s disease. 
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Aims 

Dementia with Lewy Bodies (DLB) is one of the most frequent causes of elderly dementia. There is data showing 
efficacy of cholinesterase inhibitors and Memantine, however treatment efficacy is still not studied in detail. Goal 
of our work was to identify treatment efficacy predictors in patients with DLB. 

Method 

Examined were 80 patients with clinical “probable” DLB (McKeith et all., 2011), 34 male and 46 female (average 
age =76.1+4.9). 49 patients de nova were treated with Galantamine 16 mg, 31 patients received Memantine. 
Efficacy assessments were performed after 6 and 12 months (cognitive assessment were performed using 
Addenbrooks cognitive examination (ACE-R), psychotic disturbances were assessed using NPI4. Autonomic and 
motor functions were examined using scale of Autonomic Dysfunction for Parkinson disease and UPDRS part III. 
ANNOVA was used during statistical analysis. 

Results 

Galantamine and Memantine significantly improve cognitive performance (ACE-R dynamics from 56.1±4.9 to 
60.2±4.5 first 6 months with stable results last 6 months (-0.2) for Galantamine group and from 53.8±5.1 to 
57.1±4.3  first 6 months with decline in score (-1.3) in last 6 months for Memantine group). Psychotic features and 
autonomic disorders were Galantamine efficacy predictors (ACE-R after 6 month 4.1±2.1 in patients with more 
prominent psychotic features vs 2,3±2,0 without it, and 5.3±1.9 vs 3.3±2.2 for autonomic dysfunction). Memory 
impairments at baseline were predictors of Memantine efficacy (assessment of subscale “memory” 2.2±1.6 in 
Memantine group vs 1.1±0.9 in Galantamine). 

Conclusion 

identifying specific neuropsychological features in patients with DLB may allow for differentiated approach to 
treatment options. 
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Aims 

Despite the compelling evidence for an essential pathophysiological role of alpha-synuclein (aSyn) in Parkinson’s 
disease (PD), there is a lack of aSyn-targeting therapies that would potentially allow for modification of the 
disease-course of PD and other synucleinopathies. ASyn-targeting AFFITOPE®-based vaccines (e.g. PD01A and 
PD03A) are developed for the long-lasting treatment or prevention of PD and Multiple System Atrophy (MSA). 
Phase I studies with AFFITOPEs® PD01A and PD03A are being conducted in both indications in order to 
evaluate safety and tolerability of such an approach. 

Method 

In the phase I study AFF011 (NCT02267434), 36 early stage PD patients received four priming immunizations 
and one boost immunization with either 15µg or 75µg of the peptide-based AFFITOPE® PD03A or placebo. The 
study was patient-blinded, bi-center, randomized, controlled and parallel group. It was designed to evaluate the 
safety and tolerability of repeated vaccinations with potentially immunogenic doses of PD03A (primary endpoint) 
and to get first insight into its immunological and clinical activity (secondary endpoints). 

Results 

Both dosages of PD03A were safe and well tolerated. Across all patients, no dose-limiting toxicity was observed. 
Adverse events were similar across all three groups except injection site reactions, which occurred preferentially 
in the active treatment groups, and were usually of mild to moderate severity. None of the patients presented with 
symptoms reminiscent of meningoencephalitis. 

Conclusion 

Safe and effective treatment for synucleinopathies is urgently needed. Preliminary analysis of phase I data 
indicate a favorable toxicity- and tolerability profile for AFFITOPE® PD03A and allows for further clinical testing. 
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Aims 

Currently available treatments for Parkinson’s disease (PD) are limited to symptomatic ones and lack disease 
modifying properties. Alpha-Synuclein (aSyn) is believed to play a key role in PD pathophysiology and thus is an 
attractive target for the development of new therapeutic approaches. AFFITOPE®-based vaccines (e.g. PD01A 
and PD03A) are developed for the long-lasting treatment or prevention of PD and Multiple System Atrophy. 
Phase I studies with AFFITOPEs® PD01A and PD03A will allow a direct comparison before initiating further 
clinical steps. 

Method 

In the phase I study AFF008 (NCT01568099), early stage PD patients received four priming immunizations with 
either 15µg or 75µg of the peptide-based AFFITOPE® PD01A. The AFF008A study (NCT02216188 - follow-up 
boost) assessed the immunization with two “boost” dosages (15µg or 75µg) of AFFITOPE® PD01A and was 
patient-blinded, single-center, randomized, controlled and parallel group. The primary endpoint was tolerability 
and safety of one s.c. boost injection. Secondary endpoint was the immunological response following boosting 
induced by the two AFFITOPE

®
 PD01A dosing regimens.  

Results 

The boost using two different dosages of AFFITOPE
® 

PD01A was well tolerated. The exploratory efficacy 
variables showed no deterioration of clinical symptoms in the treated groups compared to the untreated control-
arm of the study. The boost vaccination with PD01A leads to the re-activation of a specific immune response on 
average two years after the priming immunizations in a dose-dependent manner. 

Conclusion 

The AFFiRiS AFFITOPE® PD01A vaccine approach in early PD patients is well tolerated, leads to long-term 
immune response and is boostable. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1488 

 

  

  

C03.a. Drug Development, Clinical Trials: Immunotherapy 

 
ADPD7-1452 
DEVELOPMENT OF NONVIRAL VECTORS TARGETING THE BRAIN AS A THERAPEUTIC APPROACH FOR 
PARKINSON'S DISEASE AND OTHER BRAIN DISORDERS 
O. El-Agnaf

1
, S. Menon

2
, H. Javed

2
, N. Majbour

1
, N. Vaikath

1
 

1
Qatar Biomedical Research Institute-HBKU, Neurological Disorders Center, Doha, Qatar 

2
College of Medicine and Health Sciences, Biochemistry, Al-Ain, United Arab Emirates  

 
Aims 

To design non-viral vectors targeting the central nervous system (CNS), for siRNA delivery into the brain. 

Method 

Here, we report the development of non-viral vectors specific for neuronal cells that can deliver short interfering 
RNA (siRNA) against the α-synuclein gene (SNCA), and prevent PD-like symptoms both in vitro and in vivo.  

Results 

These vectors helped siRNA duplexes cross the blood-brain barrier in mice, and also stabilized these siRNAs 
leading to a sustainable 60-90% knockdown of α-synuclein protein. Mice treated with 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine rapidly developed PD-like symptoms which were significantly alleviated when SNCA was 
knocked down using our vectors.  

Conclusion 

Together, our data not only confirm the central role of α-synuclein in the onset of PD, but also provide a proof of 
principle that these non-viral vectors can be used as novel tools to design effective strategies to combat central 
nervous system diseases. 
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Aims 

Accumulation of soluble alpha-Synuclein (aSyn) into aggregates, the formation of Lewy bodies and the 
subsequent death of dopaminergic neurons in the substantia nigra are the pathomorphological hallmarks of 
Parkinson´s disease (PD). It is believed that aSyn oligomers serve as building blocks of intracellular protein 
aggregates and promotes disease propagation between connected neurons. They migrate intercellularly and 
serve as nuclei for protein aggregation in the newly infected cells. In the AFF008 (NCT01568099) and AFF008A 
(NCT02216188) studies, we assessed the potential of the AFFITOPE®-based vaccine PD01A against pathogenic 
aSyn, and thus towards modification of PD progression. 

Method 

PD01-specific antibodies were isolated from sera of immunized patients using PD01-specific affinity purification. 
Subsequently, purified antibodies were evaluated for their crossreactivity and binding preference to defined aSyn-
species by ELISA and inhibition ELISA, respectively. Furthermore, immunoreactivity of these antibodies to Lewy 
bodies was shown by immunohistochemistry. Moreover, total-, oligomeric- and phosphorylated Ser 129 aSyn 
were determined in sera of vaccinated patients using sandwich-based ELISA assay. 

Results 

PD01-specific antibodies in vaccine-treated patients are aSyn-specific. They bind preferentially to aSyn fibrils and 
recognize aSyn aggregates in brain specimens of PD patients. Furthermore, reduction of oligomeric aSyn in the 
sera from AFFITOPE® PD01A-treated immunological responders is observed. 

Conclusion 

AFFITOPE®-based PD01A immunotherapy targets pathogenic aSyn species, modifies serum oligomeric aSyn 
levels, and thus can potentially alter the course of PD-progression. 
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Aims 

Current licensed pharmacological treatments for cognitive impairment in Parkinson's disease (PD) are limited. In 
this study we utilised a bioinformatics approach to identify compounds that could be re-purposed as disease-
modifying therapies for PD/Parkinson’s disease dementia (PDD). 

Using the Connectivity Map (CMAP) catalogue and a searchable platform independent expression database 
(SPIED), we identified a list of drugs which showed disease-modifying potential for PD and PDD. 

Method 

Compounds were tested in a human dopaminergic cell line (SH-SY5Y) treated with the toxin MPP+. Compounds 
which improved cell viability were further validated using a lactate dehydrogenase cytotoxicity assay and then 
shortlisted for potential in vivo testing in a 6-OHDA unilateral striatal lesion mouse model of PD. Behavioural tests 
were carried out to assess treatment effect on cognition and immunohistochemistry was used to test any 
treatment-induced improvement in dopaminergic cell counts in the substantia nigra. 

Results 

51 compounds (47 CMAP derived) were tested in vitro. 19 compounds (16 CMAP derived) were statistically 

neuroprotective 'hits'. A final six CMAP-derived compounds were then shortlisted as potential neuroprotective 
‘hits’ based on their showing at least a 20% improvement in cell viability compared to MPP+ treatment in vitro. 

Conclusion 

The outlined bioinformatics approach is efficient in identifying potential therapeutic compounds for PD/PDD. 
Compounds shortlisted as ‘hits’ showed reproducible and robust neuroprotective potential in both cell assays 
utilised. The strongest 'hits' from the in vitro assays are now being taken forward into in vivo studies. 
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Aims 

There is a growing interest on the potential role of vitamin D (Vit.D) in neurodegenerative diseases and its 
possible neuroprotective proprieties. Lebanon benefits yearly from around 300 sunny days, whereas low Vit.D 
serum levels are surprisingly reported among Lebanese.The aim of this study is to determine a relationship 
between Vit.D serum levels, mentation and ADL among a sample of Lebanese PD 
patients                                                                                                                                                                        
                                  

Method 

51 consecutive medical files of patients with confirmed diagnosis of PD and who performed a Vit.D serum level 
measurement were analyzed and compared with a control group of 152 individuals aged 45 and above. We 
considered a serum level of 20 ng/mL or lower as a Vit.D deficiency. Using the Unified Parkinson’s Disease 
Rating Scale, a mentation score of 5/16 or higher was considered as an indicator of cognitive dysfunction and a 
ADL score of 20/52 or higher as an indicator of ADL impairment.                                                                             

Results 

In the study group Vit.D levels were lower than in the control group (21.12 versus 17.1 ng/mL).The mentation 

score above 5 and/or the ADL score above 20 were significantly more frequently found among PD patients with 
Vit.D deficiency.                                                                          

Conclusion 

We found lower mean Vit.D serum levels among the PD study population compared with the control group with a 
negative correlation between Vit.D deficiency and mentation and ADL scores which was stronger for ADL.This 
may suggest that PD patients with Vit.D deficiency may have a more severe outcome in term of their ADL and 
mentation; however, these findings need further research study at a larger scale.  
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Aims 

Parkinson’s disease (PD) is characterized by the progressive degeneration of dopaminergic neurons in substantia 
nigra pars compacta (SNpc). Mitochondrial dysfunction and cell apoptosis are suggested to be actively involved in 
the pathogenesis of PD. Recently, the effect on ERK in various cell lines of amentoflavone (AF), a naturally 
occurring biflavonoid from Selaginella tamariscina, has been revealed. So we hypothesized that AF could protect 
dopaminergic neurons and facilitate PD therapy by modulating PI3K/Akt and ERK signaling pathways. 

Method 

To verify our hypothesis, the anti-PD effect of AF was evaluated in MPTP induced mice and MPP
+
 treated 

dopaminergic neuronal cell line, SH-SY5Y.  

Results 

On SH-SY5Y cells, AF treatment dose-dependently reduced 1-methyl-4-phenylpyridinium (MPP
+
)-induced 

nuclear condensation and loss of cell viability without obvious cytotoxicity. It inhibited the activation of caspase-3 
and p21 but increased the Bcl-2/Bax ratio. Further study disclosed that AF enhanced phosphorylation of PI3K, Akt 
and ERK1/2 down-regulated by MPP

+ 
in SH-SY5Y cells, the effect of which could be blocked by LY294002, the 

inhibitor of PI3K. Consistently, AF alleviated the behavioral deterioration in pole and traction tests and rescued 
the loss of dopaminergic neurons in SNpc and and fibers in striatum in methyl-4-phenyl-1, 2, 3, 6-
tetrahydropyridine (MPTP) induced mice. It also could enhance the activation of PI3K and Akt as well as Bcl-
2/Bax ratio in SN. Moreover, AF attenuated microgliosis and astrogliosis remarkably in SN.  

Conclusion 

AF protected dopaminergic neurons against MPTP/MPP
+
-induced neurotoxicity, which might be mediated by the 

activation of PI3K/Akt and ERK signaling pathways in dopaminergic neurons and the attenuation of 
neuroinflammation. 
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Aims 

The aim of the present study was to examine the effect of chronic systemic administration of the inhibitor of 
phosphodiesterase 7 (PDE7) compound S14, in combination with the widely used antiparkinsonian drug L-DOPA 
on asymmetric behavior and dopamine (DA) metabolism in the striatum (STR) and substantia nigra (SN) of 
unilaterally 6-OHDA-lesioned rats. 

Method 

The experiment was performed on male Wistar rats injected unilaterally with 6-OHDA into the medial forebrain 
bundle. Two weeks later, rats with an extensive unilateral lesion of SN were treated with S14 (1 or 5mg/kg) and L-
DOPA (12 mg/kg) for 14 days. Rotational behavior was recorded after the first and the penultimate doses of these 
drugs. The levels of DA and its metabolites were determined in the homogenates of STR and SN using HPLC 
method. 

Results 

Chronic combined administration of S14 (1 mg/kg) + L-DOPA evoked much stronger increase in the number of 
contralateral rotation than L-DOPA alone. Ratios between DA and their metabolites levels were attenuated in the 
contralateral SN of S14+L-DOPA treated group compare to these metabolic indexes in L-DOPA-treated rats. 

Conclusion 

As L-DOPA induced rotations are considered to be a measure of antiparkinsonian activity of this standard drug, 
the increase in the number of contralateral rotations observed in our study after combined treatment with our drug 
candidate in current development S14 point towards a potential synergic effect. Moreover, this effect may be 
explained by the reduction of DA catabolism. Further studies are ongoing to confirm this effect that may represent 
a potential add-on treatment on L-DOPA. 
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Aims 

Parkinson’s disease (PD) is a progressive neurodegenerative disease of dopamine (DA) neurons. Oxidative 
stress has been shown to be the major component in the pathogenesis of PD. Nicotine is a stimulant mainly 
found in cigarettes and has been shown to exert protective action against neurotoxins. Nicotine exposure 
attenuates 6-OHDA-induced toxicity. An in vivo administration of nicotine to rodents with PD results in 
neuroprotective action. To further understand PD, researchers have developed standardized animal models of 
PD. The aim of our study was to investigate whether post 6-OHDA injection stress increases the vulnerability of 
dopamine neurons and if nicotine can attenuate the effects caused by the neurotoxin 6-OHDA. 

Method 

In our study, male Sprague Dawley (SD) rats were unilaterally lesioned by injecting 6-hydroxydopamine (6-
OHDA) on the left medial forebrain bundle (MFB). The rats were divided into 5 groups: (1) Control (saline only), 
(2) 6-OHDA only, (3) 6-OHDA + Stress 7 days, (4) 6-OHDA + Nicotine 7 days and (5) (6-OHDA+ Stress+ Nicotine 
7 days). We used restraint stress as a model to study behavioural changes in adult rats. 

Results 

Our results showed that exposure to post-lesion stress following 6-OHDA-induced parkinsonism enhanced the 
toxic effects of the lesion. Nicotine treatment attenuated the toxic effects of 6-OHDA in both stressed and non-
stressed rats.  

Conclusion 

The neuroprotective effects of nicotine involves dopamine neurons stability even in the presence of stress related 
conditions that normally accompany PD 
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IDENTIFICATION OF A NOVEL DJ-1 TARGETING SMALL MOLECULE WITH PROTECTIVE ACTIVITY IN 
PRIMARY NEURONS AND IN DROSOPHILA MELANOGASTER FROM OXIDATIVE STRESS AND ALPHA-
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Aims 

Results from studies of neurotoxicant- and alpha-synuclein based (aSyn) in vivo Parkinson's disease (PD) models 

suggest a role for DJ-1 protein in sporadic PD. Herein, we describe a drug discovery approach to identify small 
molecule therapeutic candidates for the treatment of PD by targeting DJ-1.  

Method 

A high-throughput chemical microarray surface plasmon resonance imaging (HTCM) method was applied to 
screen over 110,000 immobilized drug-like compounds to detect the binding between small molecules and the 
DJ-1 protein.  One selected hit compound is tested for its ability to protect in a variety of cellular and Drosophila 
melanogaster models of oxidative stress and aSyn toxicity. 

Results 

The HTCM screen identified novel drug-like fragment and lead-like compounds that bound to DJ-1. We report 
herein on one selected hit compound, which had substantial biological activity in cellular and in vivo models of 
oxidative stress.  The hit compound reduced neuroblastoma cell toxicity and dopaminergic neuronal loss 
mediated by paraquat treatment. It also rescued rotenone-treated neuronal differentiated mesenchymal stem cells 
from toxicity and alleviated loss of dopaminergic neurons induced by the A53T mutant of aSyn.  Moreover, the hit 
compound increased significantly the life span of wild type Drosophila treated with paraquat while it had no effect 
on DJ-1 knockout animals.  

Conclusion 

Our studies show that the DJ-1 protein can be targeted by a variety of drug-like small molecules, and that the 
presented compound is a novel biologically active specific DJ-1 modulator that serves as a promising drug 
candidate for further optimization and development for the treatment of PD. 
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INFLUENCE OF ZONISAMIDE ON COGNITION AND BPSD OF DEMENTIA WITH LEWY BODIES :A POST-
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Aims 

    Based on the results of a phase 2 study to evaluate the efficacy of zonisamide (ZNS) in improving 

parkinsonism accompanying dementia with Lewy Bodies (DLB), we conducted a post-hoc analysis of the effect of 
ZNS on cognitive function in patients with cognitive impairment (Baseline MMSE total score ≤ 23) [CI population] 
and on BPSD in those with concurrent BPSD (Baseline NPI total score ≥ 10) [BPSD population].  

Method 

    Change from baseline (LS mean ± SE) in MMSE total score and NPI total score at Week12 were calculated in 
CI population and in BPSD population by treatment group [placebo, 25 or 50 mg ZNS], and were compared 
between the ZNS- and placebo-treatment groups. 

Results 

    Of a total of 153 patients enrolled in the study, 92 patients were included in CI population and 43 patients in 
BPSD population. In CI population, the change from baseline of MMSE total score in 50 mg ZNS is significantly 
greater than that in placebo at Week12. In BPSD population, the change from baseline of NPI total score in both 
doses of ZNS was not significantly different from that in placebo at Week12. 

Conclusion 

 The results of this post-hoc analysis suggested that ZNS improves cognitive impairment and does not aggravate 
BPSD. Since this was merely a post-hoc analysis, further studies are needed to better characterize the effect of 
ZNS on these symptoms.  
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CORRECTION OF COGNITIVE DYSFUNCTION AND NEURODEGENERATIVE CHANGES WITH 
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Aims 

Drug repurposing appeared to be quite effective strategy in psychopharmacology. Ceftriaxone (CEF) is a safe 
and multipotent agent that has been used for decades as an antimicrobial drug. Recently the data were obtained 
on its neuroprotective properties (Bachetti et al., 2010; Altas et al., 2013; Lujia et al., 2014). In addition to motor 
dysfunction, around 30% of Parkinson’s disease (PD) patients show dementia, called PDD, including cognitive 
impairments such as deficits in recognition and working memory. The aim of this study was to determine the 
neurobehavioral effects of ceftriaxone in a 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced PD rat 
model and in a genetic model of PD (B6.Cg-Tg(Prnp-SNCA*A53T)23Mkle/J mouse strain). 

Method 

To evaluate the effects of CEF, the animals of experimental groups were treated chronically with the drug (100 
mg/kg/day, i.p.). We conducted the behavioral testing including open-field test, novel object recognition test, 
Barnes test, T-maze as well as neuromorphological and immunohistochemical study of brain cryosections. 

Results 

Ceftriaxone treatment improved MPTP-induced cognitive deficits and inhibited the dopaminergic degeneration in 
the nigrostriatal system, microglial activation in the SNc, and cell loss in the hippocampal CA1 area. CEF also 
exhibited beneficial effects on some of impaired cognitive features and neuromorphological disturbances in a 
genetic model of PD. 

Conclusion 

The results suggest ceftriaxone as a promising pharmacological tool for therapy of dementia associated with PD. 
 
Research support: This work was partially supported by grants No. 15-54-52029_HHC-a from the Russian 
Foundation for Basic Research (Russia) and No. MOST 104-2923-H-040-001-MY3 from the Ministry of Science 
and Technology (Taiwan, R.O.C.). 
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Aims 

IBM Watson for Drug Discovery (WDD) is a platform that analyzes vast quantities of scientific data to help 
researchers identify hidden patterns and connections and formulate evidence-based hypotheses. We applied 
WDD to discover compounds with potential for indication switching to L-dopa-induced dyskinesia (LID).   

Method 

16 training compounds were identified with demonstrated ability to reduce LID pre-clinically or in clinical 
trials.  Candidate drugs were filtered from 905 FDA-approved drugs with binding data available cross referenced 
with the human brain proteome. Dopamine agonists, antipsychotics and drugs with <5 published abstracts were 
removed, leaving 385 final candidates. WDD analyzed ~450,000 Medline abstracts to generate a semantic 
fingerprint for each compound and then, using machine learning, created a predictive model to rank candidate 
compounds based on semantic similarity to the training set. 

Results 

Leave-one-out cross-validation demonstrated a strong predictive power of the training entities over each other 
compared to the candidate set, confirming that highly ranked candidates share many properties of the training 
set.  The top 50 ranked candidates comprised 20 compounds with preliminary evidence of antidyskinetic action 
with several not fully explored, 2 untested compounds with plausible antidyskinetic mechanisms of action (MOA) 
and 6 compounds with as yet unexplored mechanisms of predicted antidyskinetic action.   

Conclusion 

We have demonstrated the feasibility of using WDD to rank drugs for their potential to prevent LID. As well as 
identifying compounds with known and plausible antidyskinetic MOA, critical future work will address the 
antidyskinetic potential of compounds identified with a novel/unknown MOA.   
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Aims 

To use IBM Watson for Drug Discovery (WDD) to identify compounds that may have potential to reduce α-
synuclein (aSyn) oligomers and are amenable to drug repurposing for Parkinson’s disease (PD). 

Method 

We developed a training set of 15 chemical compounds known to reduce aSyn oligomers in vitro and/or in vivo, 

and a candidate set composed of all 620 individual active compounds in the Ontario Drug Benefit program 
database. WDD analyzed hundreds of thousands Medline abstracts to learn text patterns and develop a semantic 
fingerprint for each compound then, using machine learning, generated a predictive model to rank compounds 
from the candidate set based on semantic similarity to the training set.  

Results 

Leave-one-out cross-validation demonstrated that each compound in the training set was highly ranked by the 
model, suggesting that highly ranked compounds from the candidate set have properties common to the training 
set. Following ranking of candidate compounds, PubMed searches and exploration using WDD applications for 
the top 52 compounds revealed: 9 compounds with existing evidence for inhibition of aSyn aggregation (4 of 
which have not yet been studied in human clinical trials or epidemiological studies of PD), and 12 compounds not 
previously associated with aSyn but with biologically plausible links to aSyn aggregation. 

Conclusion 

Our approach using WDD to rank compounds with potential to reduce aSyn oligomers is novel and promising. 
Future work will include validation of prioritized compounds using in vitro and in vivo models of aSyn aggregation 
and toxicity, as well as epidemiologic studies assessing incidence and outcomes in PD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1500 

 

  

  

C03.i. Drug Development, Clinical Trials: Non-pharmacological interventions, neurosurgery 

 
ADPD7-0633 
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Aims 

Photobiomodulation (PBM) – the treatment of tissue with low-intensity near-infrared light (600–1,100nm) – is 
neuroprotective in rodent models of neurodegenerative disease, yet clinical utility is hindered by light attenuation 
across the human skull. We aimed to assess the efficacy of an alternative approach: targeting PBM at peripheral 
tissues (“remote PBM”) to induce protection of the brain. 

Method 

PBM was achieved using a WARP-10 LED device (670nm, 50mW/cm
2
). The neurotoxin MPTP was used to 

induce parkinsonism in mice (50mg/kg over 24h). Outcome measures included dopaminergic cell number in 
substantia nigra pars compacta (SNc) by tyrosine hydroxylase immunohistochemistry, neuronal activity in the 
caudate-putamen complex (CPu) by FOS immunohistochemistry and brain gene expression by RNA microarray. 

Results 

Applying PBM (180s/day) to the body of either Balb/c or C57BL/6 mice during MPTP insult mitigated loss of 
functional dopaminergic neurons in the SNc by 50% (p<0.05). Furthermore, pre-conditioning with remote PBM 
(90s/day) for 10 days prior to MPTP insult maintained SNc dopaminergic cell numbers (p<0.05) and CPu 
neuronal activity (p<0.0001) at healthy control levels. Remote PBM caused extensive changes in the brain 
transcriptome, including upregulation of pathways associated with CXCR4 and adipocytokine signalling, 
consistent with the hypothesis that mesenchymal stem cell activation and mobilisation is a key mechanism 
underlying remote PBM-induced neuroprotection. 

Conclusion 

Remote PBM offers neuroprotection against MPTP insult and overcomes tissue penetration issues associated 
with transcranial light therapy. This discovery provides impetus for a detailed exploration of molecular and cellular 
mediators underlying this phenomenon and its utility for other neurodegenerative diseases. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1501 

 

  

  

C03.i. Drug Development, Clinical Trials: Non-pharmacological interventions, neurosurgery 

 
ADPD7-0382 
TREATMENT WITH TRANSCRANIAL PULSED ELECTROMAGNETIC FIELDS ALTERS POWER 
DISTRIBUTION OF RESTING HAND TREMOR FREQUENCIES IN PARKINSON’S DISEASE 
A.S.B. Malling

1
, B.M. Morberg

1
, L. Wermuth

1
, O. Gredal

2
, P. Bech

3
, B.R. Jensen

1
 

1
Odense University Hospital, Department of Neurology, Odense, Denmark 

2
The Danish Rehabilitation Center for Neuromuscular Diseases, 

The Danish Rehabilitation Center for Neuromuscular Diseases, Taastrup, Denmark 
3
Psychiatric Centre North Zealand, Psychiatric Research Unit, Hillerød, Denmark  

 
Aims 

Pulsed electromagnetic fields upregulates neuronal growth factors and may be a potential treatment of 
neurodegeneration. Our objective was to investigate the effect of transcranial pulsed electromagnetic fields (T-
PEMF) vs. placebo treatment on tremor intensity and power proportion of the dominant frequency band in 
persons with idiopathic Parkinson’s disease (PD). 

Method 

97 participants with PD received T-PEMF or placebo treatment (double-blinded) 30 min/day for 8 weeks. 27 
hands from 18 subjects receiving T-PEMF and 22 hands from 17 subjects receiving placebo treatment had 
increased tremor intensity (≥2SD above value of healthy reference group (n= 48)). These hands were used for 
analysis. Accelerometer based resting hand tremor were assessed and the intensity and the power proportion of 
the dominant frequency band (3-5 or 5-7 Hz) were determined. 

Results 

The tremor intensity had a decreasing trend in the T-PEMF group and an increasing trend in the placebo group 
from pre to post treatment. However, this was not statistical significant.  

The power proportion in the dominant frequency band was significantly reduced in the T-PEMF group after 
treatment (-10.24, p=0.022). This alteration brought the value closer the reference group. A tendency of reduction 
was found in the placebo group (-3.98, p=0.054).Conclusion 

Treatment with T-PEMF reduces the power proportion of the dominant frequency band towards healthy subjects. 
This reduction may be caused by treatment-induced alterations in the brain. However, further studies are needed 
to determine if, how and where these alterations occur. 
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Aims 

Aims: Pulsed electromagnetic fields induce a protective and anti-inflammatory effect in the nervous system, 
primarily due to up-regulation of growth factors. The neurodegeneration in Parkinson’s disease could therefore 
possibly benefit from treatment with electromagnetic fields. This trial investigated whether treatment with 
transcranial bipolar pulsed electromagnetic fields results in regression of motor and non-motor symptoms 
associated with Parkinson’s disease. The Unified Parkinson Disease Rating Scale assessed treatment effect, and 
secondly adverse events were evaluated.   

 

Method 

Method: 97 participants with idiopathic Parkinson’s disease participated in this double-blinded randomized clinical 
trial in either an active (n=49) or a placebo group (n=48). The active group received home-based treatment with 
electromagnetic fields 30-minutes daily for eight consecutive weeks, while the placebo group received sham 
treatment.  

 

Results 

Results: Baseline to endpoint total scores improved for both the active (-3.766, p<0.001) and placebo groups (-
3.502, p<0.001). However, there was no between group difference in total score improvement (-0.267, p=0.725) 

or in part I-IV scores. Interestingly regarding sub score IVa only the placebo group improved. For adverse events 
there were no between group differences (p>0.05). Treatment compliance was 97.9%.  

Conclusion 

Conclusion: Both active and sham treatment with transcranial pulsed electromagnetic fields improved total scores 
with no between group differences, except in sub scores IVa, possibly indicative of an up regulation of dopamine 
levels in the active group causing increased dyskinesias. The treatment had none or mild adverse events, was 
safe as home treatment and had high compliance. In future studies a longer treatment period is suggested for 
clinical effect. 
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Aims 

Levodopa is the most effective and widely used pharmacotherapy for Parkinson’s disease (PD). Unfortunately, 
oral levodopa use is limited by the development of motor complications, which are related in part to the daily 
dosage employed. Safinamide is a new orally administered α-aminoamide derivative with dopaminergic and 
nondopaminergic actions. It is indicated as add-on therapy for the treatment of patients with idiopathic PD, in mid-
to late-stage fluctuating patients receiving a stable dose of L-dopa alone or in combination with other PD 
medications. Here we describe the design of a Drug Utilization Study of safinamide in the first post-
commercialization phase. 

Method 

SYNAPSES study is an ongoing, observational, European, multicenter, retrospective-prospective cohort study. 
Relevant data concerning the use of safinamide in a real life setting and drug safety profile will be collected. 
Almost 1600 patients in 140 centers across Belgium, France, Germany, Italy, Spain, Switzerland and United 
Kingdom will be observed during 1 year after the initiation of safinamide treatment. 

Results 

The primary objective is to describe the occurrence of adverse events in patients treated with safinamide in real-
life conditions. The secondary objectives include the description of the patients characteristics treated with 
safinamide according to clinical practice and safinamide treatment patterns in real-life setting, including treatment 
duration, dose adjustments and interruptions, concomitant PD therapies. The first patient has been enrolled in 
Germany in August 2016. 

Conclusion 

The SYNAPSES study will improve the knowledge about the product beyond the findings of clinical trials, 
providing data on drug safety profile and on safinamide treatment patterns. 
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Aims 

Istradefylline has been approved and used in Japan as 20 mg/day against wearing-off and 40 mg/day against 
more severe motor symptoms. However, therapeutic optimal dosage of istradefylline is unclear to manage 
advanced patients with Parkinson’s disease. An open-labelled, randomized study was conducted to clarify optimal 
dosage of istradefylline obtaining clinical benefits in Parkinson’s disease. 

Method 

Patients with Parkinson’s disease were randomly divided into two groups by dosage of 20 mg/day and 40 mg/day 
of istradefylline. Off time and motor severity using with MDS-UPDRS were evaluated for 8weeks. This study was 
approved by the ethical committee of our institute. Changes of nonmotor severity and quality of life were also 
investigated. 

Results 

Total of 34 patients were registered and 28 patients could complete this study. In 20 mg/day group (n=12), off 
time and motor severity showed certain tendencies of improvement without significant changes. In 40 mg/day 
group (n=16), these showed significant improvement (p<0.01 and <0.05). In all patients, significant but weak 
correlation was observed between disease duration and change of off time (p=0.03). There was no significant 
change in both nonmotor severity and quality of life. 

Conclusion 

This study shows that istradefylline has clinical benefits in off time and motor severity, as consistent with prior 
clinical trials. In clinical practice, 40 mg/day of istradefylline is recommended when 20 mg/day was ineffective. In 
addition, istradefylline can improve off time in patients with longer duration of illness. 
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Aims 

We assessed the effects of high-frequency rTMS (HF-rTMS) on disturbances in motor function and mood in 
patients with Parkinson's disease (PD), and attempted to identify the best treatment target in the primary motor 
cortex (M1), the supplementary motor area (SMA), and the dorsolateral prefrontal cortex (DLPFC).  

Method 

In this randomized, double-blind crossover study with 19 patients, we investigated the efficacy of 3 consecutive 
days of HF-rTMS over the M1, SMA, and DLPFC and compared to sham stimulations. We used motor and non-
motor scales to evaluate symptoms of PD.    

Results 

Changes in the Unified Parkinson’s Disease Rating Scale part III (UPDRS-III) scores following the application of 
HF-rTMS over the M1 and SMA was significantly greater than those following the sham stimulation. Although no 
significant improvements were demonstrated in motor function by the application of HF-rTMS over the DLPFC, 
disturbances in mood improved slightly. The improved of UPDRS-III by applying the HF-rTMS showed a strong 
correlation with disease duration in PD patients. No serious adverse events related to the interventions were 
observed. 

Conclusion 

Application of HF-rTMS over the M1 and SMA significantly improved the motor symptoms in patients with PD but 
did not mood disturbances. HF-rTMS over the M1 and SMA may represent a therapeutic option in the treatment 
of motor disorders in PD.  
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DISEASE MODIFYING INTERVENTIONS IN MODERATE TO SEVERE PARKINSON’S DISEASE: DURATION, 
DIRECTION AND MAGNITUDE OF EFFECT NEEDED FOR A CLINICALLY IMPORTANT DIFFERENCE. 
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2
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Aims 

The magnitude of effect for a disease modifying therapy in Parkinson’s disease (PD) is dependent on therapeutic 
effect, rate of progression, and duration of trial.  The objective of this analysis was to assess the minimal 
therapeutic effect and study duration needed to test a novel therapy in a moderate to severe PD population. 

Method 

A longitudinal model based meta-analysis (MBMA) was performed on the study-level data, published in 19 
randomized,  controlled clinical trials utilizing deep brain stimulation (DBS) as an intervention, with UPDRS-III, in 
the OFF state, as the clinical endpoint.  Modeling was performed using R (v3.0.2) and ePharmacology 
v4.4.0.0.  Required trial duration was estimated based on minimal, moderate, and large clinically important 
differences (CID) (Shulman 2010). 

Results 

The analysis dataset baseline UPDRS-III score ranged from 33.0 to 56.7 points.  Disease progression in this 
population was estimated using a linear function at 0.7 UPRDS-III points /year.  DBS therapy was modeled as 
symptomatic with an estimated effect [95% CI] of -18.9 [-21.6; -16.2] UPDRS-III points, without affecting the slope 
of the progression rate.  Table 1 shows the trial duration necessary to detect the CID for a disease modifying 
therapy that decreases/reverses the disease progression rate only. 
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Conclusion 

A disease modifying intervention requires a neurorestorative effect in order to achieve a CID within short term 
clinical trial (< 2 years) in moderate to severe PD. 
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QUALITATIVE AND QUANTITATIVE ANALYSIS OF INSULA AND HIPPOCAMPUS IN ALZHEIMER’S 
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Aims 

Our objective was to perform a qualitative and quantitative analysis of hippocampus and insula in patients with 
prodromal Alzheimer’s Disease (pro-AD), prodromal Lewy Body Dementia (pro-LBD), AD, LBD and healthy 
controls in order  to evaluate capability of hippocampus and insula to be a morphological marker for DCL (vs MA 
and controls). 

Method 

We realized a prospective, monocentric study at Strasbourg Universitary Hospital and performed a brain MRI 
including 3D T1 sequence, from january 2013 to september 2015. 137 patients were included (61 men, 76 
women ; median age 72). There were 18 pro-AD, 28 AD, 55 pro-LBD, 18 LBD and 22 controls. Qualitative 
analysis was done using Scheltens’scale and insula scale (designed for this study). Quantitative analysis was 
done using Freesurfer. MRI were blinded interpretated. 

Results 

Qualitative analysis showed that right hippocampus was thinner in pro-DLB (p=0,04) as compared to healthy 
controls. Hippocampal atrophy was lower in LBD (p

left
=0.004 ; p

right
=0,003) compared to AD (p<0,001). It 

appeared that insula had significant atrophy in LBD and AD (p<0,05) and a tendency towards left insular atrophy 
in pro-LBD (p=0,067). Quantitative analysis of insula showed significant reduction of area and volume of left 
insula in pro-LBD and of both insulae in LBD (p<0,05). 

Conclusion 

Moderate left insular atrophy without any left hippocampal atrophy allows to evoke a LBD at a prodromal stage. At 
an advanced stage, insula is not a significant morphological marker. Despite its limits, insula visual scale seems 
to be an interesting, fast and easy tool, comparable with volumetric quantitative results. 
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DOES COEXISTENT CEREBROVASCULAR DISEASE INFLUENCE THE COGNITIVE PERFORMANCE IN 
DEMENTIA WITH LEWY BODIES? 
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Aims 

We assume that the cerebrovascular disease might influence the course and clinical features of dementia with 
Lewy bodies (DLB). Its role on cognitive dysfunction in DLB is still unclear. The aim of this study is to determine 
the impact of coexistent cerebrovascular disease on diagnosis of DLB. 

Method 

We examined 29 patients that fulfilled clinical criteria for probable DLB. All participants undergo detailed physical, 
neurological and neurocognitive examinations including Montreal Cognitive Assessment scale (MoCA), 
Addenbrooke’s Cognitive Examination (ACE-R), Neuropsychiatric Inventory-4 (NPI), University of Miami 
Parkinson’s disease Hallucinations Questionnaire (UM-PDHQ). All subjects are performed brain MRI on MR 
tomograph “Signa Excite” with a magnetic field of 1,5 Tesla to distinguish vascular lesions (leukoaraiosis, lacunar 
infarcts, cerebral microbleeds, Virchow-Robin Spaces Enlargement). 

Results 

Two groups of patients were matched by age and sex. Cerebrovascular dysfunction was observed in 44,8% of 
patients with DLB. There were no significant differences in cognitive function between groups. But coexistent 
cerebrovascular disease was associated with worse neuropsychiatric features, affective disorders.  

 
DLB  DLB+CVD  p level   

MOCA  15,0±7,2  16,2±5,4  0,74  

ACE  54,6±22,7  58,2±11,6  0,98  

Attention & Concentration  10,8±4,9  10,8±3,7  0,94  

Memory  16,0±11,9  12,4±4,1  0,47  

Verbal fluency  4,6±2,6  4,7±3,1  1,00  

Visuospatial abilities  9,9±3,1  9,8±2,1  0,78  

The Cornell Scale for Depression  16,3±6,0  24,6±6,6  0,004**  

NPI  29,3±21,7  50,0±21,2  0,01*  

UM-PDHQ  2,3±4,0  1,1±0,8  0,27  

Conclusion 

Cerebrovascular dysfunction influences  the course and clinical features of DLB thereby masking the disease. 
This will help to improve the diagnosis of DLB and increase the sensitivity of the international criteria of DLB.  
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DISSOCIATING MEMORY AND EXECUTIVE DYSFUNCTION IN PARKINSON’S DISEASE 
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Aims 

Executive dysfunction related to fronto-striatal alterations is a hallmark of the cognitive profile in Parkinson 
disease (PD). However, dysfunction in extra-striatal regions, including the medial temporal lobes (MTL), may be 
associated with a worse cognitive prognosis. MTL integrity is assessed using tests of episodic memory, but our 
ability to detect true MTL dysfunction with these tools is suboptimal due to the ubiquity of executive deficits in PD 
which also impact memory performance. The aim of the study was to use principal component analysis (PCA) to 
isolate “pure” and independent memory and executive components and to validate these components against 
structural brain imaging markers.  

Method 

Retrospective analysis of a cohort of PD 221 patients evaluated for DBS surgery at Toronto Western Hospital 
(1999-2014) was conducted. We used PCA to derive orthogonal factors from neuropsychological test scores. A 
subset of patients (n=92) underwent a 3T brain MRI.  We investigated the neural underpinnings of these 
components by voxel-based morphometry using regression-based mix models.  

Results 

PCA identified three significant latent components: memory, executive functioning and premorbid skills. We found 
the executive component to be related to the integrity of the caudate and prefrontal cortex. Memory,  correlated 
with the integrity of the hippocampus and posterior cingulate, which are core regions involved in episodic 
memory. 

Conclusion 

PCA allows dissociation of memory and executive functions in PD. These relate to the integrity of known key 
regions supporting episodic memory and executive functions respectively. 
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A QUICK TEST OF COGNITIVE SPEED CAN DETECT COGNITIVE DYSFUNCTION IN PARKINSON’S 
DISEASE 
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Aims 

To evaluate whether A Quick Test of cognitive speed (AQT) is a sensitive test to detect cognitive dysfunction in 
Parkinson’s disease (PD) and Dementia with Lewy bodies (DLB). 

Method 

We included 45 controls, 106 non-demented patients with PD, 21 cases with PD with dementia (PDD) or DLB, 
and 42 patients with Alzheimer’s disease (AD). The study participants underwent cognitive testing including tests 
for global cognition (MMSE), memory (world list delayed recall of ADAS-cog), attention and cognitive speed 
(AQT, animal fluency), verbal fluency (letter S fluency). All participant underwent CSF and blood sampling as well 
as 3 Tesla MRI of the brain. The examinations were repeated every 2 years for up to six years. 

Results 

Global cognition (MMSE) did not differ between controls and non-demented PD patients, or between patients with 
PDD/DLB and patients with AD. However, we found that patients with PDD and DLB performed worse on AQT 
compared to patients with AD. Patients with AD performed worse on memory tests than patients PDD/DLB. The 
AQT could detect cognitive dysfunction in non-demented PD patients compared to controls. Further, worsening 
on AQT correlated with hippocampal volume and cortical thinning of posterior/isthmus cingulate and enthorinal 
cortex in patients with PD. Diffusion MRI showed significant correlations between microstructural white matter 
changes in cingulum and AQT in PD patients. We will also present the ability of AQT to predict future cognitive 
decline in non-demented patients with PD. 

Conclusion 

We present preliminary evidence that AQT is a sensitive test detecting cognitive dysfunction in PD. 
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DIFFUSION KURTOSIS IMAGING DETECTS EARLY MICROSTRUCTURAL CHANGES IN DORSAL MOTOR 
NUCLEUS OF VAGUS IN INTRAGASTRIC ROTENONE MOUSE MODEL OF PARKINSON’S DISEASE 
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Aims 

The aim of the present study was to detect whether diffusion kurtosis MR imaging (DKI) could detect 
microstructural changes in dorsal motor nucleus of vagus (DMV) in mice who received chronic intragastric 
administration of rotenone. This approach may help in early diagnosis of patients with Parkinson’s disease (PD).  

 

Method 

One year old male C57BL/6J mice received intragastric administration of vehicle (VEH/VEH), vehicle plus 
rotenone (VEH/ROT) and rotenone plus minocycline (ROT/MIN) for 4 months. Behavioral studies for motor 
impairment and memory impairment and DKI scanning using 9.4 T Bruker system in vivo were performed at 2, 3 

and 4 month time points. Region of interest analysis was used to compare kurtosis, diffusivity and fractional 
anisotropy maps in DMV, substantia nigra, striatum, hippocampus, sensorimotor cortex and thalamus.  

Results 

VEH/ROT and ROT/MIN group showed significant motor impairment compared to VEH/VEH group at 4 month 
time point while no changes with memory impairment have been observed at all time points. We found significant 
increase in mean kurtosis in DMV in VEH/ROT group at 2 month time point compared to VEH and ROT/MIN 
groups. Interestingly at 3 months we found increase in kurtosis and decrease in diffusivity in almost all regions of 
interest showing once the pathology crosses DMV it spreads throughout the brain. Surprisingly at 4 month time 
point all the kurtosis and diffusivity changes vanished. 

Conclusion 

DKI by showing increase in mean kurtosis in DMV at very early stage may improve the early diagnosis of PD 
which may help in monitoring and developing neuroprotective therapy.  
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COGNITIVE AND NEUROANATOMICAL CORRELATES IN EARLY VERSUS LATE ONSET PARKINSON'S 
DISEASE DEMENTIA 
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Aims 

Aging is the most important risk factor of development of dementia in PD, but there were are no data on clinical 
and radiological heterogeneity of PD dementia depending on age at onset. The goal of this study was to examine 
whether patients with PDD are clinically and radiologically heterogeneous depending on age at onset.  

Method 

A total of 116 patients with PD dementia and 121 age- and sex-matched normal controls were enrolled. The 
subjects were divided into the early-onset (n= 39) and late-onset PD dementia (n=77) with the respective age-
matched control group based on a cutoff value of 70 years. The effects of diagnosis, age, and their interaction on 
neuropsychological tests, cortical thickness, and substantia innominata volume were assessed using analysis of 
covariance. 

Results 

EOPDD patients had a poorer cognitive performance on digit backward, forward span test (p=0.011 and 0.05) 
and visual recognition memory function (p=0.012) compared with LOPDD patients. Additionally, EOPDD patients 
exhibited cortical thinning in the left anterior cingulate gyrus and the right inferior temporal gyrus, with significantly 
decreased normalized SI volume (p=0.044). 

Conclusion 

Our data demonstrated that EOPDD patients exhibit poorer cognitive performance and more severe atrophy in 
the cortex and SI, implying that EOPDD may be a distinct phenotype different from LOPDD. 
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METABOLIC PECULIARITIES IN FRONTAL LOBE, AND IN PUTAMEN IN PATIENTS WITH PARKINSON’S 
DISEASE (PD) AS BIOMARKERS OF THE LEVEL OF COGNITIVE IMPAIRMENT: 1H MRS STUDY 
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Aims 

On the basis analysis of MRS data we propose markers for the characteristics of the local metabolic state of the 
brain in patients with PD and different level of CI. 

Method 

Three groups of PD-patients with various cognitive statuses are studied by MRI and 
1
H MRS with 1.5T SIGNA 

HDxt(GE). The 1
st
 group (DPDG):13 PD-patients with dementia (MMSE<25). The 2

nd
(CIPDG):15 PD-patients with 

mild CI (30≥MMSE≥25).The 3
rd

(NPDG): 12 PD-patients with normal cognitive function (MMSE≥30). 

Results 

For the patients of DPDG the significant decrease of NAA, Cr, Glx, and increase of Cho, mIns content in sampled 
regions are observed. In P the values NAA/Cr ratios in DPDG and CIPDG are significantly lower than in the 
NPDG, and Cho/Cr ratios higher than in patients of NPDG. Concentration of NAA in P:(6.81+-1.8), (7.62+-1.4), 
(7.82+-1.3) in DPDG, CIPDG, and NPDG, and the ratios of NAA/Cr decrease with the grade of CI. Concentrations 
of mIns in FL:(4.23+-0.79), (3.69+-0.62), (3.43+-0.83) in DPDG, CIPDG, and NPDG. mIns/Cr increase with the 
grade of CI. Concentrations of Glx in the FL is more pronounced, than other metabolites:(8.1+-1.9), (9.32+-1.6), 
(10.6+-1.8) in DPDG, CIPDG, and NPDG, respectively, and Glx/Cr decrease with the grade of CI. Concentration 
of Glx in the BG: (6.34+-1.4), (7.93+-0.9), (9.46+-1.2) in DPDG, CIPDG, and NPDG. We have found the 
progressive decreasing Glx-content in the FL, and in P for the patient of NPDG, CIPDG, DPDG. 

Conclusion 

Concentration of Glx in FL, and in P is indicator of neuronal loss and dysfunction, and may be useful putative 
biomarker of CI in PD-patients. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1515 

 

  

  

C04.a. Imaging, Biomarkers, Diagnostics: Structural MRI, MR spectroscopy 

 
ADPD7-0749 
DATSCAN BINDING IN PARKINSON’S DISEASE IS ASSOCIATED WITH A DISTRIBUTED PATTERN OF 
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Aims 

In Parkinson’s Disease (PD), dopaminergic loss in the substantia nigra is associated with motor deficits, while 
frontostriatal dysfunction may underlie impairments in cognition. We investigate the link between striatal 
dopamine transporter (DAT) availability as measured by SPECT, and a distributed network of morphometric 
features as measured by MRI. 

Method 

As part of the Parkinson’s Progression Markers Initiative (PPMI), 102 de-novo PD patients and 58 age-matched 
healthy controls underwent DaTscan SPECT imaging and 3T MRI scanning. DAT binding ratios were derived for 
striatal ROIs, while FreeSurfer was used to segment the brain. Controls and patients were divided into two 
samples matched for age and minimum putamen ratio, after which a LASSO-regularized logistic regression model 
was used to model DAT availability in the sample group. Relevant features were prospectively tested in the 
independent test group. 

Results 

In the sample group of patients and controls, a distributed network of volumes and thicknesses were associated 
with reduced DAT availability. Patients demonstrated reduced volumes in putamen, amygdala, entorhinal cortex, 
precuneus, among other frontal and temporal regions; thicknesses were similarly different in frontal, temporal, 
and parahippocampal areas. Several frontal and temporal volumes and thicknesses survived sample-test 
correction, were significantly correlated with DAT availability, and significantly discriminated patients from controls 
in the independent sample. 

Conclusion 

PD patients demonstrate a distributed network of morphological features associated with reduced striatal DAT 
availability. Though the pattern includes the striatum as an important feature, the addition of frontal and temporal 
regions may provide additional insight into PD disease progression. 
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VISUAL-PERCEPTUAL DISTURBANCES IN DEMENTIA WITH LEWY BODIES : A FUNCTIONAL MRI STUDY 
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Aims 

Dementia with Lewy bodies (DLB) is the second most frequent cognitive neurodegenerative disorder. Visual-
perceptual functions appear to be specifically impaired in DLB patients but the underlying mechanisms are still 
unknown. The aim of this study is to compare cerebral activations in DLB patients, AD patients and control 
subjects during a visual-perceptual task, using functional MRI. 

Method 

Participants in the study were divided in three groups on the basis of the Dubois and McKeith criteria : DLB 
patients (n=26), AD patients (n=29) and healthy subjects (n=22). All participants underwent behavioural and 
functional assessments as well as a detailed clinical and neuropsychological examination. They also had a full 
MRI scan to acquire structural images, functional resting-state images and functional images during a visual-
perceptual task adapted from the Visual Object and Space Perception Battery. Functional images were analysed 
using group-level spatial independent component analysis (ICA), in order to compare the cerebral networks 
activated in the different conditions (task/rest). 

Results 

The ICA analysis shows a task-related activation of a bilateral network including parts of the fusiform gyrus, the 
middle occipital gyrus and the inferior temporal gyrus, in the MA and control groups. However, a more detailed 
connectivity analysis (CONN toolbox) reveals that this occipito-temporal network is disrupted in DLB patients. 

Conclusion 

DLB patients show a functional dysconnection in an occipito-temporal network involved in the task. This type of 
disturbances could explain the visual-perceptual impairments frequently observed in these patients. Next step 
would be to determine whether this dysconnection is only functional or also anatomical, using DTI. 
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Aims 

Parkinson’s    disease    (PD)    is    characterized    by    the    loss    of    neuromelanin (NM)-
containing  neurons  in  the  substantia  nigra  pars  compacta  (SNc),  and  it  is divided into two motor subtypes: 
the postural instability gait difficulty (PIGD) and the tremor  dominant  (TD)  subtypes.  With  NM-
sensitive  Magnetic  Resonance  Imaging (NM-
MRI),  investigators  have  been  able  to  accurately  detect  signal  attenuation  in SNc of PD; however, the loss 
of NM in PIGD and TD subtypes is unclear. Thus, 
the aim  of  this  study  was  to  evaluate  the  differences  in  NM-MRI  between  PD  motor subtypes. 

Method 

PD patients were classified into PIGD (n = 14) and TD groups (n = 9); 
20 age  and  sex  matched  controls  were  recruited.  We  compared  the  signal  intensity contrast ratios in 
medial and lateral regions of the SNc using NM-MRI in PIGD, TD, and controls, respectively.  

Results 

Remarkable signal attenuation were detected in the lateral part of SNc in PD when compared with the controls, 
and we were able to detect more severe signal attenuation in the medial part of SNc in PIGD patients as 
compared to the TD group. Also, the medial part of SNc, ipsilateral to the most clinically 
affected side  showed  the  highest  power  to  discriminate  the  PD  motor  subtypes  (AUC,  81%; sensitivity,  71
.4%;  specificity,  77.8%).  

Conclusion 

 NM-MRI affords 
us  a  valuable  examination method  to  discriminate  the  PD  motor  subtypes,  providing  new  evidence  for  th
e neuropathological basis of differences between the two subtypes.  
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Aims 

The purpose of our study was to evaluate the correlation between the signal intensity of the SNc and age in 
normal adults. 

Method 

34 normal adults were examined using 3D neuromelanin-sensitive MRI, dividing into 4 groups by age: group 1 
(20~35 years, n =7, 3 male), group 2 (36 ~50 years, n =8, 4 male) , group 3 (51 ~ 65 years, n =7, 4 male) , group 
4 ( >65 years, n =12, 6 male ). The signal intensity of the lateral, medial pars of SNc were measured and the 
contrast ratio (CR) against adjacent white-matter structures was calculated. CR= (SIsnc-SIscp) / SIscp, where the 
SIsnc is the average signal intensity of the bilateral SNc,and SIscp is the signal intensity of SCP tegmental 
area(Figure 1). Correlations between the CR and age were analyzed.  

Results 

The signal intensity of the lateral, medial pars of SNc was easily recognized in all subjects. The CR of lateral and 
medial SNc in normal SN was as in the table 1 and Figuer 2. Polynomial regression analysis revealed that the CR 
of the SNc to the SCP tegmental area in normal healthy subjects  increased up to 45-50 years, and the gradually 
decreases in the eldly. The R square of the data were 0.39, 0.37 respectively (Figure 3). 

Conclusion 

3D neuromelanin-sensitive MRI was capable of assessing degenerative changes in the SNc, the signal intensity 
showed fluctuations that correlated with age changes. So when we evaluate abnormalities in SNc, the age-related 
signal alterations should be considered. 
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Aims 

To investigate the cortical metabolic alterations that precedes longitudinal cognitive decline in Parkinson’s 
disease (PD). 

Method 

We analyzed the data of 46 PD patients who did not have dementia at baseline and completed 3-year follow-up. 
Based on the results of general cognitive, memory and visuospatial tests, patients were classified into cognitively 
normal PD (PD-CogNL), PD with mild cognitive impairment (PD-MCI), and PD dementia (PDD). The regional 
cerebral glucose metabolism at rest was measured using 

18
F-fluorodeoxyglucose positron emission tomography. 

Voxel-wise effect size analyses were performed to delineate abnormal metabolic patterns associated with 
changes in cognitive status in PD. 

Results 

At baseline, 29 patients had PD-CogNL, and 17 patients had PD-MCI. At follow-up, 28 patients had PD-CogNL, 
12 patients had PD-MCI, and 6 patients developed PDD. Seventeen of 29 PD-CogNL patients remained to be 
PD-CogNL, and 9 PD-CogNL patients converted to PD-MCI. Eleven PD-MCI patients reverted to normal cognition 
during follow-up. 3 PD-CogNL and 3 PD-MCI patients developed PDD. Cognitively stable PD-CogNL group had 
frontal predominant hypometabolism. PDD converters showed parieto-occipital hypometabolism at baseline 
regardless of whether a patient’s initial cognitive status is PD-CogNL or PD-MCI. 

Conclusion 

Parieto-occipital hypometabolism is a good predictor of early dementia conversion in PD. 
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Aims 

The accumulation of aggregated alpha-synuclein in multiple brain regions is a neuropathological hallmark of 
synucleinopathies. A pre-mortem diagnosis tool would improve early diagnosis, and help monitoring disease 
progression and therapeutic efficacy. One Positron Emission Tomography (PET) study suggested [11C]BF-227 
as a promising surrogate marker for monitoring intracellular alpha-synuclein deposition in Multiple System 
Atrophy (MSA) patients.

1
 We sought to confirm the binding of this radiotracer to Cytoplasmic Glial Inclusions 

(CGI) using state-of-the-art autoradiography.    

Method 

Medulla sections were obtained from 6 MSA patients and 6 controls. The fluorinated analog of BF227, [18F]BF-
227,

2
 was used at 1 nM. In vitro autoradiography was performed using washes of different ethanol 

concentrations. Autoradiograms were superimposed on fluorescent staining from the conformational antibody 
5G4.

3
   

Results 

Autoradiography showed no specific signals in MSA patients vs controls despite widespread pathology detected 
by immunofluorescence (Fig. 1).  
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Figure 1. Autoradiography with [18F]BF-227 (A) and subsequent immunofluorescence of alpha-synuclein 
aggregates in red (B) on a single medulla section from MSA patient.Conclusion 

Autoradiography does not support a significant binding of [18F]BF-227 to CGI at nanomolar concentrations.  
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Aims 

Dopamine transporter (DAT) imaging can be used to show presynaptic dopaminergic neuronal loss in 
Parkinsonism. We investigate the clinical usefulness of F18-FP-CIT PET/CT in possible dementia with Lewy 
bodies (DLB). 

Method 

Ten patients with possible Lewy body dementia were studied with F18-FP-CIT PET/CT (Philips Healthcar, 
Cleveland, USA). In addition, we evaluated the clinical features and neuropsychological tests of the patients. 

Results 

Of 10 patients with possible DLB, 8 patients showed decreased uptake in F18-FP-CIT PET/CT. Among them, six 
patients have spontaneous parkinsonian motor signs as core features. Two patients have fluctuating attention 
and recurrent visual hallucination, respectively. 

Conclusion 

Our findings show the clinical usefulness of F18-FP-CIT PET/CT in diagnosis of DLB. The probable DLB can be 
made with adding one suggested feature, low dopamine transporter uptake. Further studies were warranted to 
elucidate the clinical role of F18-FP-CIT PET/CT in diagnosis and management of DLB. 
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Aims 

Dual phase FP-CIT PET scan potentially provide complimentary information on dopamine transporter (DAT) 
availability and overall functional activity. This study aimed to evaluate the diagnostic performance of dual phase 
FP-CIT PET & FDG PET compared to clinical diagnosis.   

Method 

Two hundred thirty seven subjects [131 PD, 36/51 multiple system atrophy-parkinson/cerebellar type (MSA-P/C ), 
19 progressive supranuclear palsy (PSP)] underwent both FDG & FP-CIT PET acquired during 10 min 
immediately (early phase) and 3 h (delayed phase) after FP-CIT administration. All images were compared 
visually by 3 nuclear medicine physicians. Regional uptake/metabolic pattern of the brain were assessed on early 
phase FP-CIT & FDG PET images. Striatal DAT binding pattern was assessed on delayed phase FP-CIT PET 
images.     

Results 

When discriminating APD from PD, visual interpretation of the early phase/dual phase/FDG images showed high 
sensitivity (SN) and similar specificity (SP) (96.2/96.9%, 97.2/96.2%, 96.2/96.9%, respectively) compared to 
delayed phase FPCIT images (89.6/96.9%). To distinguish specific APD, SN/SP of early phase/delayed 
phase/dual phase/FDG PET images for MSA-P were 80.6/97.5%, 75.0/89.1%, 88.9/95.5%, & 77.8/93.5%, 
respectively. For MSA-C, SN/SP were 96.1/82.8%, 96.1/78.5%, 98.0/97.3%, & 100.0/89.8%, respectively. For 
PSP, SN/SP were 31.6/100%, 84.2/98.6%, 84.2/99.1%, & 73.7/98.2%, respectively.  

Conclusion 

Early phase/delayed FP-CIT images showed high SN/SP for MSA-C & PSP, respectively. Dual phase FP-CIT 
PET images showed highest SN/SP for MSA-P and compatible SN/SP for MSA-C & PSP than other images do. 
In conclusion, dual phase FP-CIT PET images might be a powerful alternative to a combination of (delayed) FP-
CIT PET & FDG PET for differential diagnosis of parkinsonian disorders. 
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Aims 

Since Alzheimer’s disease (AD) pathology is common in patients with dementia with Lewy bodies (DLB), accurate 
tools are needed for correct diagnosis and patient stratification in clinical trials. This exploratory study describes 
the value of CSF proteins, including classic AD biomarkers and the post-synaptic protein neurogranin, in enabling 
an optimal distinction between AD and DLB. The relationship between CSF analytes (eg, tau, amyloid, 
neurogranin) and amyloid PET imaging is hereby studied in both AD and DLB.  

Method 

Neurogranin, Aβ isoforms, total and phospho-tau were analyzed by ELISA in CSF from cognitively healthy 
controls (n=50), AD (n=50) and DLB (n=32) patients. PET-imaging (

11C
PIB or 

18F
Florbetapir; visual interpretation) 

was available for a subset of participants (n=61). 

Results 

Group comparison between AD and DLB revealed higher levels for neurogranin, total tau and phospho-tau. 
Ratios of Abeta1-42/total tau and Abeta1-42/Abeta1-40 were decreased. Median group differences (%) are 
shown in the figure in function of the clinical question. Among others, CSF neurogranin was significantly elevated 
in PET positive patients versus PET negative ones, across AD and DLB. Extensive analysis will be presented on 
both a CSF biomarker panel to optimally separate AD from DLB and another panel as surrogate for amyloid PET 
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imaging. 

 

Conclusion 

CSF protein biomarkers were investigated as biomarkers to differentiate AD from DLB and to explore them as 
tools in clinical settings where PET imaging is not readily available. 
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Aims 

The accumulation of aggregated α-synuclein (aSyn) in multiple brain regions is a neuropathological hallmark of 
synucleinopathies like Parkinson's disease (PD), dementia with Lewy bodies (DLB) and multiple system atrophy 
(MSA). No selective aSyn PET ligand has been identified to date

1,2
. Our objective was to evaluate two 

benzoxazoles radioligands as aSyn PET radiotracers. 

Method 

Bioinformatic modelisation was used to select candidate molecular structures. Fluorine-18 radiolabelling 
procedures were then implemented. Specificity and selectivity of radioligands were assessed by in vitro 
autoradiography in animal models of proteinopathies (recombinant fibrils-injected rats, transgenic mice), and post-
mortem human brains. Complementary immunofluorescence confirmed presence of aSyn and/or amyloid-beta 
(Ab). In vivo PET studies were also performed in recombinant fibrils-injected rats. 

Results 

Fluorine-18 radiolabelling was achieved for 2 benzoxazoles (4FBox, 2FBox). In fibrils-injected rats, both 
compounds detected aSyn but also Ab (unselective) in vitro. No significant signal was detected in vivo in these 
rats, despite good brain availability of the radiotracers. In transgenic “PD-like” or “AD-like” mice, no 
specific/selective signal was observable. Finally, experiments in post-mortem human brains confirmed the 
absence of specificity of both compounds for aSyn. 
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Conclusion 

[18F]4FBox and [18F]2FBox are not suitable PET radiotracers for the detection of aSyn in vivo. 
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Aims 

  

To elucidate the effects on PD in patients with Agent Orange exposure, we compared the clinical characteristics 
and radiolabeled N-(3-fluoropropyl)-2β-carboxymethoxy-3β-(4-iodophenyl) nortropane positron emission 
tomography/computed tomography (FP-CIT PET/CT) uptake between patients with Agent Orange exposure and 
no-exposure. 

Method 

We retrospectively evaluated from our movement clinics database of 143 patients with Agent Orange exposure 
and 500 patients with Agent Orange non exposure who underwent the UPDRS motor score and performed FP-
CIT PET. The difference between clinical characteristics and pattern of 18F-FP-CIT PET uptake were 
investigated. 

Results 

The subtypes of PD showed no significant difference between the two groups Compared to patients with Agent 
no-exposure, the all basal ganglia areas(contra- and ipsilateral caudate nucleus, anterior putamen, posterior 
putamen) showed a lower FP-CIT uptake and higher asymmetry index of anterior and posterior putamen was 
found in patient with Agent Orange exposure. The caudate/putamen ratio were significantly lower in patients with 
Agent Orange exposure compared to patients with Agent Orange non-exposure. 

Conclusion 

This study showed different clinical profile and FP-CIT PET findings between patients with Agent Orange 
exposure and no-exposure. This suggested possibility of different pathophysiology of PD in patients with Agent 
Orange exposure from idiopathic PD.  
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Aims 

Cognitive dysfunction is common in patients with Parkinson’s disease (PD) and could be related to dopaminergic 
depletion and brain atrophy. We investigated the relationship between regional striatal dopaminergic depletion, 
brain atrophy, and cognitive dysfunction in de novo drug-naïve PD patients. 

Method 

207 patients with PD underwent dopamine transporter (DAT) PET scans, brain MRIs, and neuropsychological 
testing. Regional striatal DAT uptake, subcortical volume, and cortical thickness were measured. Composite 
cognitive scores were calculated for attention/executive, memory, and visuospatial functions. Path analyses were 
used to evaluate complex relationships between regional dopaminergic depletion, brain atrophy, and composite 
cognitive scores. 

Results 

Dopaminergic depletion in the anterior putamen was consistently associated with cognitive dysfunction. Path 
analyses revealed that all three composite cognitive scores were affected by the anterior putamen dopaminergic 
depletion, but only small portion of the effects were mediated by brain atrophy; dopamine-independent cortical 
thinning in the right posterior cingulate cortex and those in the right parahippocampus and insula significantly 
contributed to the memory and visuospatial function scores, respectively. The total relative effect of anterior 
putamen DAT uptake was greater than the dopamine-independent effect of regional cortical thinning on 
attention/executive function, but the total effect of regional cortical thinning surpassed that of DAT uptake on 
memory and visuospatial function. 

Conclusion 

Our results suggest that dopaminergic depletion in the associative striatum and cortical thinning in Lewy body-
prone regions have independent effects on cognitive dysfunction, most notably on attention/executive dysfunction 
and memory and visuospatial dysfunction, respectively. 
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Aims 

DaT SPECT is the only widely available imaging biomarker of Parkinson’s Disease progression. Some DaT 
analysis methods sample central cores of striatal regions excluding some adjacent areas relevant to 
neurodegeneration.  We analysed PPMI SPECT images with MRI-derived ROIs to capture DaT signal change 
within whole neuroanatomical volumes. 

Method 

Attenuation-corrected DaT SPECT and MRI scans of 300 PD subjects at baseline/12months/24months were 
obtained from PPMI. Secondary processing included iterative linear registration of SPECT scans, linear 
registration to MRI, and nonlinear registration to a custom anatomical MRI template. SPECT specific binding 
ratios for MRI-derived striatal ROIs were calculated using an occipital reference region to be compared with core-
sampled ROIs from the PPMI study. Means and standard deviations were derived for each analysis method using 
percent change and absolute change, then converted to a mean-to-standard-deviation ratio (MSR) as a metric 
reflecting the sensitivity of the ROI to detect longitudinal change. 

Results 

Multiple different MRI-derived ROIs had higher MSRs than the core-sampling approach. Putamen had stronger 
MSRs for months 12 and 24 using MRI-derived ROIs compared with the core-sampling approach reported by 
PPMI (http://www.ppmi-info.org/publications-presentations/). For example, the MSR for % change in putamen 
increased from 0.60 to 0.71 at 12 months and from 0.85 to 1.04 at 24 months within the MRI-derived putamen. 

Conclusion 

We demonstrate increased sensitivity to change over time in Parkinson's Disease using anatomically-derived 
ROIs in the PPMI DaT SPECT scans. Higher MSRs with this method may enable disease modification trials with 
smaller sample sizes than would be required using a core-sampling ROI approach. 
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Aims 

Lewy body disorders (LBD), including dementia with Lewy bodies (DLB) and Parkinson’s disease dementia 
(PDD), share visual hallucinations, fluctuating cognition and parkinsonism as common features. While 
cholinesterase inhibitors (ChEIs) are an effective treatment for LBD, our understanding of the effects that these 
drugs have in the brain in relation to response is limited. The aim is to investigate functional neuroimaging 
correlates of response to ChEIs in LBD. 

Method 

Fifty-seven participants with LBD were recruited. Standardized neuropsychiatric and neuropsychological batteries 
and brain perfusion SPECT scans were completed at baseline and at 24-week follow-up after initiation of 
standard doses of ChEIs. This study investigates longitudinal relationships between changes in battery test 
scores and cerebral perfusion on brain SPECT using statistical parametric mapping. 

Results 

Treatment of LBD with ChEIs over a 24-week period resulted in a significant increase in occipital perfusion 
(p=0.022, cluster level FWE-corrected). Significant improvements in working memory, visuospatial ability, and 
executive function following ChEI treatment were observed (P<0.05). Severity and frequency of visual 
hallucinations as measured by the Neuropsychiatric Inventory were also significantly decreased after treatment 
(p<0.05) and this correlated with increased occipital perfusion (p<0.001, uncorrected). Improvements on the Rey-
Osterrieth Complex Figure test, a measure of visuospatial ability, were also correlated with increased occipital 
perfusion (p<0.001, uncorrected). 

Conclusion 

As already known, ChEIs were effective at reducing visual hallucinations and improving cognitive function in LBD. 
Our results suggest that increased occipital perfusion could be used as a surrogate biomarker to assess 
effectiveness of ChEIs at treating these clinical features of LBD. 
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Aims 

In therapeutic trials for early Parkinson’s disease (PD), approximately 10%-15% of subjects have scans without 
evidence of dopamine transporter (DAT) deficit (SWEDD). Our aim is to seek regulatory endorsement for the use 
of DAT neuroimaging as an enrichment biomarker in clinical trials targeting early stage PD. 

Method 

Longitudinal analysis of individual-level data of >700 subjects (>4000 observations) from the Parkinson’s Disease 
Progression Markers Initiative (PPMI) cohort and from the Parkinson Research Examination of CEP-1347 trial 
(PRECEPT). The rate and magnitude of worsening of the motor features is being compared between SWEDDs 
and those with DAT deficit, using a generalized linear mixed-effects model. The endpoint is the harmonized part 
III score of the Unified PD Rating Scale (UPDRS) and the Movement Disorder Society (MDS)-UPDRS. Sensitivity 
and specificity analyses as well as clinical trial simulations are being conducted to determine the power to detect 
a disease modifying drug effect in trials with(out) exclusion of SWEDDs. 

Results 

Preliminary results suggest that SWEDDs have a >50% reduction of the rate of motor worsening compared to 
subjects with DAT deficit as per the harmonized (MDS-)UPDRS score. Clinical trial simulation suggests that 
excluding SWEDDs boosts the power of a clinical trial and allows a reduction of the trial size by up to ~30%. 
Sensitivity and specificity analyses are being executed to determine the ability of DAT imaging to differentiate 
slow and faster progressors. 

Conclusion 

DAT neuroimaging appears to serve as a prognostic indicator of PD clinical progression allowing trial enrichment 
and reduction of sample size. 
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Aims 

REM sleep behavior disorder (RBD) is paid attention to develop synucleiniooathies. On the other hand, Restless 
leg syndrome (RLS) is reported to develop Parkinson’s disease by several authors. In the present study, we 
compared development to synucleinopathies and specific uptake of 

123
I FP-CIT between RBD and RLS. 

Method 

Subjects were 27 patients with RBD (19 male and 8 female, 67.3±7.8 years old) and 26 age and gender matched 
patients with RLS (15 male and 11 female, 58.6±17.0 years old). On 10.3±7.1 years after onset of the disorders, 
development of synuleinoapthies were evaluated on Kaplan Meier analysis. Specific binding ratio (SBR) of 

123
I 

FP-CIT were compared between 12 patients with RBD and 13 those with RLS.  

Results 

Seven patients with RBD and one patient with RLS developed. RBD had more patients developing 
synuculeinopathies than RLS. On 

123
I FP-CIT, patients with RBD had various values of SBR.  As a result, average 

value of RBD had lower SBR than that of RLS. 

Conclusion 

RLS is different from RBD on developing synucleinopathies and dopaminergic evaluation. This finding indicated 
that RBD had dopaminergic degeneration of midbrain and RLS had no pathological changes of midbrain. 
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Aims 

Recently, olfactory loss, cardiac sympathetic denervation on MIBG cardiac scintigraphy, and normal functional 
imaging of the presynaptic dopaminergic system have been adopted in the supportive or absolute exclusion 
criteria in the MDS Clinical Diagnostic Criteria for Parkinson disease (PD) in 2015. However, the relationship 
among these three examinations remains to be elucidated. The aim of this study is to evaluate correlations 
among clinical features of PD, olfactory function, nigro-striatal FP-CIT uptake, and cardiac MIBG uptake. 

Method 

One hundred thirty-six patients with PD were enrolled in this study (71.7 years of age). All participants were 
performed DAT scintigraphy. Olfactory function was evaluated by odor stick identification test for Japanese 
(OSIT-J). MIBG cardiac scintigraphy was performed three months before or after DAT scintigraphy. We evaluated 
correlations among the clinical features including age, duration of illness, Hoehn-Yahr (H-Y) stage, Unified PD 
Rating Scale (MDS-UPDRS), OSIT-J scores, the specific binding ratio (SBR) of DAT scintigraphy and heart to 
mediastinum (H/M) ratio of MIBG cardiac scintigraphy. 

Results 

The SBR was significantly inversely correlated with age (r=-0.396, p<0.01), duration of illness (r=-0.382, p<0.01), 

H-Y stage (r=-0.624, p<0.01), MDS-UPDRS partⅡ (r=-0.533, p<0.01), partⅢ (r=-0.394, p<0.05), partⅡ+Ⅲ (r=-

0.506, p<0.01), partⅣ (r=-0.395, p<0.05), and early (r=0.360, p<0.01) and delayed (r=0.347, p<0.01) H/M ratios. 

There were no correlations between SBR and MDS-UPDRS partⅠ (r=-0.155, p=0.333) together with OSIT-J 

score (r=0.075, p=0.554). 

Conclusion 

We conclude that in PD the nigro-striatal dopaminergic function is correlated with motor symptoms together with 
the cardiac sympathetic function, but not with the olfactory function. 
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Aims 

PPMI is a longitudinal observational study designed to identify clinical biomarkers of Parkinson's disease (PD) 
progression (Prog. Neurobiol. 95, 629-635, 2011) Approximately 16% of subjects who met a clinical diagnosis of 

PD were subsequently shown to have scans without evidence of dopamine transporter (DAT) deficit (SWEDD). 
Since SWEDDs show minimal longitudinal change in both DAT signal loss and Unified PD Scale (UPDRS) 
(Marek K. et al. Neurology 82, 1791-1797, 2014), our aim was to estimate the value, in terms of clinical trial size 
and cost reduction, of enriching clinical trial PD populations by excluding SWEDDs. 

Method 

Baseline and longitudinal Movement Disorder Society-UPDRS (MDS-UPDRS) data for PD and SWEDD cohorts 
were downloaded from PPMI. A third cohort (Combined) was generated by combining PD and SWEDDs. 
Estimates of trial sizes in the PD and Combined cohorts were generated by a two-sided t-test assuming a 25% 
reduction in disease trajectory (change in MDS-UPDRS), 5% significance and 80% power. 

Results 

Exclusion of SWEDDs reduced the estimated trial size by up to 30% depending on the MDS-UPDRS measure 
examined. 

Conclusion 

The use of dopamine neuroimaging to exclude individuals unlikely to have idiopathic PD from early PD clinical 
trial populations may have benefit by reducing variability in the enrolled sample, and thus reducing the trial 
sample size. These results also support the efforts to obtain formal regulatory qualification of DAT imaging as a 
PD biomarker by Critical Path for Parkinson's (Stephenson, D. et al. IP&MDS, 20th International Congress Abs 
#1313, 2016). 
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Aims 

Dopaminergic imaging is used to help to distinguish DLB from AD, with FP-CIT SPECT imaging being most 
widely used. Previous studies using validation against consensus clinical panel diagnosis have reported 
specificity of FP-CIT to be >90% and sensitivity about 80%. However, there have been only small numbers of 
cases with autopsy validation.  We carried out a validation study of FP-CIT imaging in vivo diagnosis of DLB using 
autopsy as the gold standard. 

Method 

Patients with dementia who were over 60 years of age underwent FP-CIT imaging in research studies in 
Newcastle and London. All who donated their brain tissue to the Newcastle Brain Tissue Resource were included. 
Clinical diagnoses were applied by consensus panels using international diagnostic criteria. Scans were rated as 
normal or abnormal by blinded raters. All patients had detailed autopsy assessments and neuropathological 
diagnoses were applied using standard international criteria. 

Results 

33 DLB and 22 AD patients were included. FP-CIT had a diagnostic accuracy of 86% (sensitivity 80%, specificity 
92%). The accuracy of clinical diagnosis was 79% (sensitivity 87%, specificity 72%). Among DLB patients 10% 
met pathological criteria for Lewy body disease but had normal FP-CIT imaging 

Conclusion 

This autopsy assessment of imaging in dementia found FP-CIT to be a valid and accurate biomarker for DLB. The 
20% higher specificity compared with clinical diagnosis alone is potentially important in clinical and research 
practice. Whilst an abnormal FP-CIT scan strongly supports Lewy body disease, the presence of a normal scan 
does not exclude DLB. 
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Aims 

It is a very challenging task for neurologists to diagnose and treat dementia with Lewy bodies (DLB). One major 
issue is to predict whether the dopaminergic treatments would improve the motor symptoms or worsening the 
behavioral problems (ie. visual hallucinations). In this observational study, the application of DaTSCAN (123 I-FP-
CIT SPECT) were studied for the treatment outcomes of patients with DLB.   

Method 

From January 1st 2011 to August 31 2016, all reports of DaTSCAN done for patients with DLB were reviewed. 
The clinical data, treatment history and outcomes were collected for analysis for this study. 

Results 

Overall, regarding the responsiveness to treatments, the patients who had a positive DaTSCAN usually 
responded to the dopaminergic treatment for motor symptoms, despite presenting "simple" visual hallucinations. 
The dopaminergic treatment did not cause the worsening condition of visual hallucinations. And the cognitive 
impairment usually was in mild degree. They can modestly benefit from treatment of a cholinesterase inhibitor.By 
contrast, patients who had a negative DaTSCAN often presented with complex visual hallucinations. Their motor 
symptoms were very mild; cognitive symptoms were worse. They did not respond to dopaminergic treatment 
and easily developed severe dopamine treatment induced psychotic symptoms.They usually needed the 
antipsychotic to treat psychotic behaviors. Moreover, they usually did not respond to the cognitive treatment with 
a cholinesterase inhibitor. 

Conclusion 

For DLB, the diagnosis has been difficulty to make with confidence with a reliable diagnostic tool. DaTSCAN (123 
I-FP-CIT SPECT) can be a useful tool for diagnosis and be considered as the guidance for treatment plan.   
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Aims 

To assess brain structural and functional connectivity alterations in patients with Parkinson’s disease and impulse 
control disorder (PD-ICD) compared with controls and PD no-ICD cases. 

Method 

Eighty-five PD patients (35 PD-ICD) and 50 controls underwent 3D T1-weighted, diffusion tensor (DT), and 
resting state functional MRI (RS fMRI). We assessed cortical thickness with surface-based morphometry, 
subcortical volumes using FIRST, DT MRI metrics using region of interest and tractography approaches, and RS 
fMRI using a model free approach. 

Results 

Compared with controls, both PD groups showed structural alterations in the basal ganglia (more evident in PD 
no-ICD patients), sensorimotor and associative systems. Compared with PD no-ICD, PD-ICD cases showed left 
precentral and superior frontal cortical thinning, and motor and extramotor white matter damage. Compared with 
controls, all patients had an increased functional connectivity (FC) within the visual network. Additionally, PD no-
ICD showed increased FC of bilateral precentral and postcentral gyri within the sensorimotor network compared 
to controls and PD-ICD. Severity and duration of PD-ICD modulated FC between sensorimotor, visual and 
cognitive networks. 

Conclusion 

Relative to PD no-ICD, PD-ICD patients were characterized by a more severe involvement of frontal, meso-limbic 
and motor circuits. FC data suggest ICD in PD as the result of a disconnection between sensorimotor, associative 
and cognitive networks with increasing motor impairment, psychiatric symptoms, and ICD duration. MRI is 
promising as a tool for detecting brain changes in PD patients at risk to develop ICD. 

Funding. Ministry of Education and Science, Republic of Serbia (project 175090). 
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Aims 

Punding is a poorly investigated clinical presentation of impulse control disorders (ICDs) in Parkinson’s disease 
(PD). This study aimed to assess resting state (RS) functional connectivity of the habenula and amygdala, as 
modulators of the reward circuit, in PD-punding patients compared to PD patients without any ICDs (PD no-ICD) 
and controls. 

Method 

We included 52 PD patients (22 PD-punding) and 30 controls. All subjects underwent 3D T1-weighted and RS 
functional MRI (RS-fMRI). We assessed cortical thickness measures using surface-based morphometry and RS-
fMRI data using a seed-based approach. 

Results 

PD-punding patients showed cortical thinning of the left superior frontal and precentral gyrus and right middle 
temporal gyrus and isthmus cingulate compared to controls, and of the right inferior frontal gyrus compared to 
both controls and PD no-ICD patients. Compared to both controls and PD no-ICD patients, PD-punding patients 
showed higher connectivity of habenula and amygdala with thalamus and striatum bilaterally; and lower 
connectivity between bilateral habenula and left frontal and precentral cortices. Finally, PD–punding patients 
showed lower connectivity between right amygdala and right hippocampus compared to PD no-ICD patients. 

Conclusion 

PD-punding is associated with a disconnection between brain regions which modulate the reward circuit and the 
frontal cortex, and a hyperconnectivity between such areas and subcortical regions. In PD-punding patients, 
these alterations may reflect their typical repetitive behavior regardless the reward. This study offers opportunity 
for the detection of PD patients at risk to develop punding. 

Funding. Ministry of Education and Science, Republic of Serbia (project 175090). 
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OBJECTIVES: alpha-synuclein protein phosphorylated at Serine 129 (PS129-aSyn) is a known histopathological 
hallmark in Lewy Body Dementia and Parkinson’s disease (PD).  Here, we developed a well characterized, highly 
sensitive and specific immunoassay to investigate levels of PS129-aSyn in human cerebrospinal fluid (CSF) using 
the Singulex Erenna platform.    

 
Methods:  An ultra-sensitive assay was developed on the Erenna platform using PTR11A5, a monoclonal 
antibody with high affinity and specificity to PS129-aSyn, and PRT23E8, a monoclonal antibody to the N-terminus 
of alpha-synuclein.  The PS129-aSyn calibrator was prepared by in-vitro phosphorylation of alpha-synuclein using 
recombinant PLK2, purified by Q HP HiTrap column, and confirmation of phosphorylation by mass spectrometry. 
After qualification, the assay was used to determine levels of PS129-aSyn in human CSF samples from PD 
patients and neurological controls. Blood-contaminated CSF’s (hemoglobin>500ng/ml) were not included in the 
analysis. 

 
Results: Our newly developed immunoassay enables high sensitivity detection of pSer129-aSyn with a lower limit 
of quantitation of 100 fg/ml, equivalent to 400 fg/ml in CSF pre-dilution. Quantifiable levels of PS129-aSyn were 
found in all CSF samples studied, which ranged from 0.6 pg/ml to 13.0 pg/ml.  

 
Conclusions:  A novel, ultra-high sensitivity assay to specifically detect alpha-synuclein phosphorylated at serine 
129 in CSF was developed on the Singulex Erenna platform. Our results show that PS129 aSyn, albeit present at 
low concentrations, can be accurately measured in human CSF.  
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Aims 

The differential diagnosis is difficult between Dementia with Lewy bodies (DLB) and Alzheimer’s disease (AD), 
especially early in the disease. We propose to compare AD biomarkers (Phospho-Tau, total-Tau, Aβ42 and 
Aβ40) in cerebrospinal fluid (CSF) between DLB and AD, with a particular focus on the prodromal stage. 

Method 

A total of 1,220 CSF samples were collected retrospectively at different memories French centers (ePLM). They 
were obtained from prodromal DLB (N = 52), DLB dementia (N = 154), prodromal AD (N = 132), and AD dementia 
patients (N = 783), and elderly controls (N = 95). Patients were classified according to the criteria of McKeith and 
DSMV for DLB patients and the criteria of McKhann and Dubois for Alzheimer's patients. 

Results 

At the prodromal stage, DLB patient’s Aβ42 levels in the CSF appeared much less disrupted as the demented 
stage. Whatever the stage of the DLB patients, Aβ40 is below the levels of our controls and much below the 
levels of AD patients. So the Aβ42/Aβ40 ratio of DLB patients whatever the stages remained closed of that of 
controls. 

Conclusion 

In the CSF of DLB patients, we find lower levels of Aβ42, but it happens at a later stage than in AD where Aβ42 
levels are decreased since the prodromal stage. To note the Aβ40 level is decreased since the prodromal stage 
of DLB patients. Thus, it appears that the Aβ40 and Aβ42/Aβ40 ratio are the best tools for the differential 
diagnosis between DLB and AD patients, even at early stages of these pathologies. 
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Aims 

Identification of sensitive and specific biomarker(s) for differential diagnosis, prognosis and effective treatment of 
Parkinson’s disease (PD) is a critical unmet need in the field. Different pathogenesis-related proteins (i.e. α-
synuclein, α-syn) have been proposed as potential peripheral markers for PD. Recently nebulette, a cytoskeletal 
protein overexpressed in the substantia nigra of PD patients, has been suggested as a key pathogenic candidate. 
Its potential was further corroborated by the demonstration that α-syn can affect cytoskeletal function driving early 
neurite pathology. Blood is an ideal source for biomarkers due to its propensity to contain biological signals from 
relevant sources such as disease-associated cells. Growing evidence suggests that exosomes can provide more 
reliable biomarkers for neurodegenerative diseases than biological fluids, since they carry unique, disease-
specific cargos containing proteins and nucleic acids.  

In this study we investigated whether exosomal α-syn species (wild type and oligomers) and nebulette could 
represent valuable peripheral biomarkers in PD.  

Method 

Alpha-syn and nebulette contents were evaluated in exosomes isolated from blood of PD patients and age- and 
sex-matched controls by a modified ELISA assay and western blot, respectively.  

Results 

Modified ELISA exhibited good efficiency to detect wild type α-syn in exosomes. Specifically, we found a 
significant increase of exosomal wild type α-syn and augmented content of nebulette in PD patients, as compared 
to controls, this latter being more pronounced in patients with severe PD. 

Conclusion 

In summary, the identification of an exosomal panel of PD-related proteins, associated with α-syn and nebulette 
function, could provide a new biomarker-based diagnostic/prognostic tool for PD. 
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Aims 

To assess the value of cerebrospinal fluid (CSF) alpha-synuclein (α-syn) for distinguishing subjects with 
Parkinson’s disease (PD) from controls and other parkinsonisms. 

Method 

We searched the Cochrane Library, Web of Science, MEDLINE (via PubMed) and EMBASE from inception to 
May 2016 using appropriate search strategies. Two independent reviewers have screened titles, abstracts and 
full-text articles, and completed data abstraction. We included studies that involved patients with PD, dementia 
with Lewy bodies, multiple system atrophy, progressive supra-nuclear palsy, corticobasal syndrome and vascular 
PD, and in which at least one between total α-syn, oligomeric α-syn and phosphorylated α-syn was measured in 
CSF. Standardized mean differences using Hedges' g were calculated. 

Results 

44 of 37 independent cohorts were included. CSF total α-syn was significantly reduced in PD as compared to 
controls (SMD=-0.45; 95%CI=-0.56, -0.33) with significant heterogeneity (I-square=54%, p<0.001). Heterogeneity 
was only slightly reduced when performing subgroup analyses with ELISA commercial assays. CSF oligomeric α-
syn was significantly increased in PD as compared to controls (SMD=0.58; 95%CI=0.36, 0.80) with low 
heterogeneity (I-square=40%, p=0.114). CSF α-syn species were not useful for distinguishing PD from other 
parkinsonisms. No publication bias was found in both total and oligomeric α-syn studies. 

Conclusion 

Our results confirm the potential diagnostic role of synuclein species in PD. However, this evidence synthesis is 
insufficient to move toward an inclusion of such biomarkers in a clinical setting. Additional research is needed in 
order to standardize the laboratory results and develop commercially available assays. 
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Aims 

To evaluate neuro-inflammatory markers in cerebrospinal fluid (CSF) and serum pairs of patients with Parkinson’s 
disease (PD) and healthy controls (HC) cross-sectionally and longitudinally as diagnostic and progression 
biomarkers. 

Method 

We used MSD V-Plex
TM

 neuroinflammation panel 1 to analyze a total of 41 markers including pro-inflammatory 
candidates, cytokines, chemokines, angiogenesis and vascular injury factors in CSF/serum pairs in a pilot set of 
36 PD (26 advanced and 10 moderate stage) subjects and 20 HC and in a first validation set of 20 de-novo PD 
and 20 HC.  Samples were collected under fasting condition, processed within 30 minutes and stored at -80°C. 
We performed first statistical analyses by student’s t test. 

Results 

In moderate to advanced PD we identified decreased levels of IL-16 and  MDC and increased levels of VEGF-C 
and  Eotaxin-3 in serum. In CSF we found lower levels of bFGF and higher levels of MIP-1β, MCP-1 and IP-10 in 
PD. In de-novo PD samples versus HC no significant marker changes in CSF or serum were found. MCP-1 was 
elevated in CSF of 26 advanced PD versus 10 moderate PD subjects. We will present further validation 
experiments and statistical analyses including clinical data, longitudinal results and neurological controls. 

Conclusion 

We found significant changes of selected CSF and serum markers in advanced PD whereas de-novo PD samples 
did not show significant changes, indicating a progressive neuro-inflammatory response in disease course. One 
especially interesting progression marker could be MCP-1 in CSF, which appears to be elevated only from 
moderate to advanced stage. 
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Aims 

The COQ2 gene encodes an essential enzyme for biogenesis, coenzyme Q10 (CoQ10). Recessive mutations in 
this gene have recently been identified in families with multiple system atrophy (MSA). Moreover, specific 
heterozygous variants in the COQ2 gene have also been reported to confer susceptibility to sporadic MSA in 
Japanese cohorts. These findings have suggested the potential usefulness of CoQ10 as a blood-based biomarker 
for diagnosing MSA. 

Method 

This study measured serum levels of CoQ10 in 18 patients with MSA, 20 patients with Parkinson’s disease and 
18 control participants. Levels of CoQ10 and its reduced form (CoQ10H2) in serum were measured by SRL Inc. 
(Tokyo, Japan) according to the previously established method using high-performance liquid chromatography. 
Corrected CoQ10 levels were further defined by dividing serum CoQ10 levels by total cholesterol levels (T-Cho) 
(i.e., total CoQ10/T-Chol, CoQH2/T-Cho), because cholesterol levels influence CoQ10 levels by forming a 
conjugated form in blood. 

Results 

Although differences in total CoQ10 (i.e., total levels of serum CoQ10 and its reduced form) among the three 
groups were not significant, total CoQ10 level corrected by serum cholesterol was significantly lower in the MSA 
group than in the Control group. 

Conclusion 

Our findings suggest that serum CoQ10 can be used as a biomarker in the diagnosis of MSA and to provide 
supportive evidence for the hypothesis that decreased levels of CoQ10 in brain tissue lead to an increased risk of 
MSA. 
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Aims 

Among priorities in neurology is development of preclinical diagnosis of Parkinson's disease (PD), mostly by 
searching for peripheral biomarkers in patients at early clinical stage though with no guarantee that they are also 
characteristic of preclinical stage. Objectives were: (i) search in patients at early clinical stage and MPTP-treated 
mice at presymptomatic and early symptomatic stages for changes in blood, considered as biomarkers, (ii) 
development of provocation test for detecting latent failure of nigrostriatal system in presymptomatic mice. 

Method 

HPLC, ELISA, Western blot, PCR-real time were used to assess changes in blood in drug-naive patients at early 
clinical stage and MPTP-treated mice at presymptomatic and symptomatic stages. Moreover, we studied an 
action of an inhibitor of dopamine synthesis on motor behavior in mice at presymptomatic stage. 

Results 

Some biomarkers found in blood of patients were also a characteristic of mice at symptomatic stage, e.g., 
changes in concentrations of DOPAC and L-Dopa and D3 gene expression in lymphocytes. However, only some 
of them (e.g., L-DOPA and D3) were found in presymptomatic mice, suggesting that only these markers are 
suitable for preclinical diagnosis of PD. In addition, we developed provocation test for detecting failure of 
dopaminergic system in presymptomatic mice. Inhibitor of dopamine synthesis at a defined dose caused a 
reversible decrease of striatal dopamine and motor disorders in presymptomatic mice, but not in the control. 

Conclusion 

Novel methodology for preclinical diagnosing of PD was developed, based on a search for biomarkers in blood in 
patients and experimental models, and on using of provocation test. 
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Aims 

The diagnosis of Parkinson disease (PD) is based mostly on the clinical symptoms and an early blood-based 
biomarker is urgently needed. A promising candidate would be α-synuclein. Our aim was to evaluate whether α-
synuclein can be detected in blood and if yes, which factors influence its detectability. 

Method 

We used the commercially available ELISA kit with the antibody 5G4, which is highly sensitive for the pathologic 
α-synuclein. In addition, we measured the total α-synuclein concentration in 20 PD patients for different 
processing periods after taking the blood sample, for 110 PD patients to compare preprandial and postprandial 
samples and for 46 PD patients in the follow-up over 4.5 and for 11 patients over 6.5 months. 

Results 

Postprandial patients had significantly higher levels of total-α-synuclein than preprandial patients. In contrast 
there was no difference for the 5G4 levels. The levels of total-α-synuclein and 5G4 in plasma samples analysed 
10, 30, 60, 120 and 180 minutes after taking the blood sample remained constant. In the follow-up study 5G4 
remained constant, however, total-α-synuclein (p=0.001) and total-α-synuclein/5G4 (p=0.005) showed a negative 
correlation over the time. 

Conclusion 

Higher levels of total-α-synuclein levels in postprandial samples highlight an important aspect of sampling. Lower 
total-α-synuclein levels in the follow-up study suggests the potential as a marker for the progression of the 
disease. 
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Aims 

The Dementia with Lewy Bodies Consortium (DLBC) is a newly funded (NIH/NINDS/NIA) collaborative 
consortium in the U.S. with the aim to  develop a longitudinal cohort of well-characterized subjects with dementia 
with Lewy bodies (DLB) or "high likelihood" DLB/mild cognitive impairment (DLB-MCI).  

Method 

The recruitment goal is 216 subjects with DLB or DLB-MCI.  Subjects will either fulfill consensus diagnostic 
criteria for DLB or have mild cognitive impairment and at least one of the following three features: RBD, 
parkinsonism, abnormal DATscan.  Each subject will undergo clinical, biospecimen, and imaging evaluations at 
enrollment, six months, and then annually for the five year duration of the study.  At each annual visit blood and 
cerebrospinal fluid will be collected and stored, in collaboration with the NINDS Parkinson's Disease Biomarker 
Program (PDBP), at the NINDS.  In addition to demographics and family history, scales for activities of daily 
living, behavior, cognition, sleep, parkinsonism, and smell, among other features.  Clinical data will be stored in 
the PDBP database. 

Results 

The DLBC is comprised of nine participating sites and is a collaboration with the PDBP at the NINDS.  A study 
initiation meeting, sponsored by the Lewy Body Dementia Association, is planned and subject enrollment will 
begin in 2017. 

Conclusion 

The DLBC will be the first large DLB consortium established in the U.S..  The value of the DLBC will be it's 
systematic recruitment and characterization of a large subject sample and collection of linked biofluids and 
imaging. The DLBC has the potential to leverage these resources for further translational and therapeutic 
research. 
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Aims 

To identify a diagnostic biomarker profile differentiating patients with idiopathic Parkinson´s disease (PD) and 
age-matched controls by analysis of elemental concentrations in the cerebrospinal fluid (CSF). 

Background  

Diagnosing PD particularly in early disease stages and its differentiation from atypical Parkinsonism remain 
challenging. Several elements, e.g. iron, copper and manganese, have been attributed roles in PD pathogenesis. 
CSF reflects pathophysiological alterations occurring in neurodegeneration due to its close interaction with the 
brain parenchyma, and its examination is part of the diagnostic routine.  

Method 

Patients with the diagnosis of PD and age-matched controls were clinically characterized and CSF was collected 
according to standardized protocols. For detection of elemental profiles, the CSF samples were subjected to 
inductively coupled plasma-sectorfield-mass spectrometry (ICP-sf-MS) and machine learning algorithms were 
applied to classify patients based on the abundance of elements in CSF. 

Results 

A total of 82 CSF samples were analyzed (PD: n= 39; age-matched controls: n= 43) resolving 29 single elements. 
Within a 10 times 10-fold cross validation the extreme gradient boosting  algorithm achieved an area under the 
ROC curve of .88, when including data for the abundance of 22 elements. The consensus specificity/sensitivity 
across the 10 repeats at the Youden index was 81.4% and 94.9%, respectively. The algorithm re-classified the 
training data to 100%. 

Conclusion 

We demonstrate that the elemental profile obtained by ICP-sf-MS can be used as biomarker constellation 
permitting to correctly classify PD patients and age-matched controls. Further analyses are ongoing to validate 
these results and will include patients with atypical Parkinsonism. 
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Aims 

This is the first study to evaluate the potential use of cerebrospinal fluid (CSF) and serum alpha-synuclein (α-syn) 
species from the same subjects as biomarkers for Parkinson’s disease (PD).  

Method 

Using our recently published ELISA assays, we measured the levels of different species of α-syn namely total (t-
α-syn), oligomeric (o-α-syn) and phosphorylated at serine 129 (p-S129-α-syn) in CSF and serum samples from 
patients with PD and aged-matched healthy control subjects.  

Results 

Combining the measurements of different CSF α-syn species, we found a clear differential CSF pattern between 
PD and control subjects. Interestingly, we found the the discriminating power of the serum α-syn species to be 
more prominent by minimizing the overlap between the diagnostic groups.  

Conclusion 

Our study highlighted the potential use of combined measurements of α-syn species from different biological 
fluids as biomarkers for PD.   
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Aims 

Biochemical examination of Lewy bodies revealed the presence of full-length alpha-synuclein (α-syn) as well as 
different species of truncated α-syn. Interestingly, truncated α-syn was found in the brains of patients as well as 
the brains of healthy controls, suggesting that α-syn truncation takes place even under physiological conditions. 
Interestingly, a marked difference in the amount of truncated α-syn in synucleinopathies patients compared to 
controls was found. In this study, we describe the generation and characterization of novel mouse monoclonal 
antibodies (mAbs) against aggregated truncated α-syn.  

Method 

Mouse mAbs were generated utilizing hybridoma technology and characterized by ELISA, Dot blot and western 
blot analysis. 

Results 

Our mAbs were found to be specific for aggregated α-syn-122 and did not cross react to the full length α-syn. 
Importantly, some of our mAbs detected other truncated forms of a-syn including α-syn-115, α-syn-119 or α-syn-
120.  

Conclusion 

Our novel antibodies described here could be suitable for future development as diagnostic and therapeutic tools. 
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Aims 

Movement disorders are characterized by an overlap in motor and non-motor symptoms, especially at early 
stages, but with distinct disease progression and responses to dopaminergic treatment. Parkinson's disease (PD) 
and Multiple system atrophy (MSA) are both part of this group, sharing also neuropathological similarities such as 
accumulation of α-synuclein. The aim of our study was to identify all proteins present in cerebrospinal fluid (CSF) 
of PD and MSA for further identification of potential biomarkers that could improve differential diagnosis. 

Method 

We applied a proteomics approach for protein profiling in CSF samples of PD (n=10) and MSA patients (n=10), 
and non-neurological controls (n=10). Our mass spectrometry (MS) data was generated by Q-TOF and analyzed 
using MaxQuant software for identification of proteins using a database. 

Results 

In total, we identified 482 proteins in CSF, among which 29 proteins were different between PD and controls, 17 
between MSA and controls, and 29 proteins were different between PD and MSA. Part of these proteins showed 
overlap between the pairs of comparison. Our analysis of these differentially expressed proteins indicated their 
involvement in important pathways, such as metabolic pathway, PI3K-AKT signaling, cell cycle control.  

Conclusion 

Although the specific mechanisms that underlie PD and MSA are still unknown, our study supports that each 
disorder has a distinct disease CSF profile with identifying pathophysiological features. Future research will be 
needed to establish the suitability of these differentially expressed proteins as potential CSF biomarkers for 
discrimination of PD and MSA and in the development of new treatments. 
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Aims 

1-To confirm the role of cerebrospinal fluid (CSF) beta-glucocerebrosidase (GCase) activity as Parkinson’s 
disease (PD) biomarker, also considering GBA1 mutations; 2-To assess the activity of other lysosomal enzymes 
in PD. 

 

Method 

GCase, cathepsin D and beta-hexosaminidase activities and protein concentration were measured in CSF of 79 
PD and 61 healthy controls from the BioFIND (Fox Investigation for New Discovery of Biomarkers) cohort. The 
whole GBA1 gene was sequenced by massive parallel pair end sequencing. 

Results 

Protein concentration was significantly higher in PD group. Therefore, the enzyme activities were normalized to 
protein content (specific activity; SA). GCase and cathepsin D SA were significantly decreased in PD patients (-
28%, p<0.001 and -21%, p<0.001), being more reduced in advanced PD cases (H&Y≥2). Beta-hexosaminidase 
SA showed a similar trend. 

Reduced GCase SA was associated with worse cognitive performances (r=0.22, p=0.048). 

According to ROC analysis GCase SA fairly discriminated PD from controls (Sens=0.67, Spec=0.77); the 
diagnostic accuracy improved combining GCase, cathepsin D and beta-hexosaminidase SA (Sens=0.71, 
Spec=0.85). The inclusion of alpha-synuclein and Abeta1-42 to the model further increased the diagnostic power 
(Sens=0.84, Spec=0.75).  

GBA1-mutations were found in 3 controls and 10 patients. Carriers showed lower GCase SA (-27%, p=0.042) vs 
non-carriers. Of interest, GCase SA was significantly decreased also in GBA1 PD non-carriers vs controls (-25%, 
p<0.001). 

Conclusion 

We confirm the potential diagnostic role of measurement of CSF GCase activity in PD independently of the GBA1 
mutation carrier status, also indicating the usefulness to assess other lysosomal enzymes as part of a CSF 
biomarker panel for PD diagnosis. 
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THE BODY COMPOSITION AND ENERGY BALANCE IN PARKINSON’S DISEASE. 
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Aims 

Body weight loss is one of major non-motor complications in Parkinson’s disease (PD), although the mechanism 
has not been elucidated. The aim of the study is to investigate clinical features of weight loss in Parkinson’s 
disease (PD). 

Method 

In 99 patients (52 females) with PD and 57 healthy controls (27 females), body mass index (BMI), resting energy 
expenditure (REE), body composition [(fat free mass (FFM), body fat percentage (BFP), body fat mass (BFM)], 
daily dietary intake, and plasma leptin and ghrelin were compared, stratified by sex. 

Results 

BMI was significantly lower in PD subjects [BMI (males: PD 21.5±2.4, controls 23.4±2.6, p=0.002. females: PD 
19.8±3.2, controls 22.1±4.0, p=0.006)]. In either males or females, BFM was significantly lower in PD than in 

control, although FFM was not different. REE was not significantly different, and dietary intake (kcal/day) was 
higher in PD patients than in controls (males: PD 2240±473, controls 2046±315, p=0.054. females: PD 1969±397, 
controls 1742±286, p=0.030). Leptin was significantly lower in PD patients in both sexes, and ghrelin was 
significantly lower in male PD patients (males: PD 27.4±24.7, controls 41.9±31.2, p=0.019). 

Conclusion 

These results showed that reduction of BMI in PD was not caused by low dietary intake or exaggerated REE. 
Among body compositions, reduced body fat with maintained FFM was a distinctive feature in PD. Plasma ghrelin 
was significantly reduced in male PD patients, suggesting a dysfunction of homeostasis in lipid metabolism. 
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CEREBROSPINAL FLUID ANGIOTENSIN-CONVERTING ENZYME AND NEPRILYSIN ACTIVITIES ARE 
RELATED TO THE AGE BUT NOT TO COGNITIVE OR MOTOR DYSFUNCTIONS IN PARKINSON’S 
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Aims 

Finding a biomarker that can predict the disease progression is valuable in neurodegenerative diseases such as 
Parkinson’s disease (PD).  In this study, we aim to evaluate relation of cerebrospinal fluid (CSF) neprilysin and/or 
angiotensin-converting enzyme activities (ACE) in disease severity and cognitive dysfunctions of PD patients. 

Method 

Mini mental state examinations (MMSE) and neuropsychological tests measuring attention, executive function, 
memory and visuospatial functions were evaluated in 17 patients with PD. In these patients, CSF neprilysin and 
ACE activity were measured by fluorometric and spectrophotometric methods respectively. Spearman correlation 
analysis was performed to disclose possible relation between CSF neprilysin, ACE activities and cognitive 
functions, and disease severity assessed by Hoehn and Yahr scale (HY). 

Results 

Patient’s age was negatively correlated with CSF ACE (r:-0.504, p: 0.039) and positively correlated with CSF 
neprilysin activity (r:0.476, p:0.053). HY, MMSE and scores of neuropsychological test (enhanced cued recall, 
semantic fluency, phonemic fluency, trail making test A and B, reciting months backwards, and clock drawing 
tests) were not related to CSF ACE or neprilysin activities (p>0.05). 

Conclusion 

ACE and nepriysin activity in CSF do not predict disease severity and cognitive dysfunction in Parkinson’s 
disease patients. However, decreased activity of CSF ACE and increased activity of CSF neprilysin were 
correlated with age and may be linked to other neurodegenerative processes. 
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DEVELOPMENT OF A TARGETED AND QUANTITATIVE MASS SPECTROMETRY APPROACH FOR THE 
IDENTIFICATION OF DISEASE-ASSOCIATED ALPHA-SYNUCLEIN POST-TRANSLATIONAL 
MODIFICATIONS 
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Aims 

Post-translational modifications (PTM) of alpha-synuclein (a-syn) have been strongly linked to the Parkinson’s 
disease (PD) pathology and some have been reported to correlate with disease progression. Therefore, 
pathologically modified a-syn represents a primary diagnostic and therapeutic target in PD. The overall aim of this 
project was to develop a sensitive mass spectrometry based assay for comprehensive profiling and assessment 
of the chemical heterogeneity of a-syn in human CSF and plasma samples. 

Method 

The use of chemical, semi-synthetic strategies that enable the introduction of single or multiple PTMs in a-syn 
have allowed the generation of a homogeneously modified library that comprise all of a-syn that have been 
detected in the brain, CSF and blood. These tools together with selected reaction monitoring (SRM), represent 
the core methodological approaches used in this project. Human CSF samples were immunoprecipitated (IP) 
followed by a hybrid-digestion using optimized protocols that allow for maximum N- and C-terminal sequence 
coverage. 

Results 

Since the C-terminus of a-syn bears the most important PTMs associated with PD, we were particularly interested 
in improving C-terminal sequence coverage, while focusing on different PTMs. We present here an optimized 
sample processing workflow for SRM analysis of a-syn with a strong analytical focus on site specific 
phosphorylation, truncation and nitration of the N- and C-terminus.  

Conclusion 

The development of sensitive MS based assays for the identification of a specific PTM pattern found in PD could 
provide novel insight into the pathology well as serve as a future diagnostic tool for the clinical evaluation of 
disease onset or progression.  
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A PATIENT WITH PROBABLE DLB AND POSITIVE AUTOANTIBODIES AGAINST ANTI-NH(2)-TERMINAL 
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Aims 

Dementia with Lewy bodies (DLB) is clinically characterized by progressive dementia that is frequently 
accompanied by neurological and psychiatric manifestations. Hashimoto’s encephalopathy (HE) is a rare 
autoimmune disease with neurological and psychiatric manifestations that is not well understood. However, this 
entity has attracted growing attention as a treatable dementia. Although autoimmune mechanisms are thought to 
play a pathogenic role in HE, the etiology of the disease remains unclear. Recently, it is reported that anti-NH(2)-
terminal of α-enolase (anti-NAE) autoantibodies in the serum is frequently positive in patients with HE, indicating 
a useful serological diagnostic marker for HE. 

Method 

We evaluated anti-N-methyl-D-aspartate (NMDA) type glutamate receptor (NMDA-R) antibodies in their serum 
and/or cerebrospinal fluid (CSF) by ELISA and anti-NH(2)-terminal of α-enolase (anti-NAE) autoantibodies in the 
serum. 

Results 

We report the case of an 81-year-old Japanese woman with probable DLB and hypothyroidism. In the serum, 
elevated anti-thyroid antibodies and positive autoantibody against anti-NAE were observed. The elevated levels 
of anti-glutamate receptor ɛ2 subunit (GluRɛ2) antibodies were also detected in the cerebrospinal fluid. Because 
her clinical condition became stable through the use of cholinesterase inhibitor and levothyroxine, immunotherapy 
was not performed.  

Conclusion 

Although the relationship of autoimmunity with cognitive decline in this patient was unclear, the present 
observation suggests the coexistence of neurodegeneration and autoimmunity as the underlying pathogenic 
mechanism. 
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SERUM FREE TRIIODOTHYRONINE IN DE NOVO PARKINSON’S DISEASE: A NOVEL BIOMAKER OF 
MOTOR SEVERITY 
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Aims 

It has been documented that an abnormal thyroid state exaggerates parkinsonism such as dyskinesia, on-off 
phenomenon and parkinsonian tremor in patients with advanced Parkinson’s disease, which suggests thyroid 
state affects motor symptoms in patients with Parkinson’s disease. We aimed to investigate whether thyroid 
function is associated with motor symptoms in patients with Parkinson’s disease. 

Method 

The subjects were 88 patients with de novo Parkinson’s disease and 35 age-matched healthy controls. We 
examined the serum levels of thyroid stimulating hormone, free triiodothyronine, and free thyroxine, and 
evaluated the associations of these levels with motor symptoms. 

Results 

The free triiodothyronine level was below the normal range in 32 (36%) patients and was significantly lower in the 
patients with Parkinson’s disease than in the controls (p = 0.035). Older age (p = 0.006) and akinetic-rigid subtype 
(p = 0.005) were associated with lower free triiodothyronine level. A negative correlation was found between free 
triiodothyronine level and motor severity (r = -0.489, p = 1.32 x 10

-6
). On multiple regression analysis, this 

correlation maintained statistical significance even after adjustment for age, sex, motor subtype and symptom 
duration (p < 0.0001). Neither thyroid stimulating hormone nor free thyroxine was associated with motor severity. 

Conclusion 

The serum free triiodothyronine level is closely associated with motor severity, suggesting serum free 
triiodothyronine can be a serum biomarker of motor severity in patients with Parkinson’s disease. Further studies 
are needed to clarify whether the decreased hormone level has functional role in motor symptoms. 
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Aims 

Objectives: An analytically validated assay for human alpha-synuclein was used in a round-robin study to assess 
robustness across multiple laboratory sites. 

Method 

Methods: The U-PLEX Human Alpha-Synuclein Kit was developed using MSD’s MULTI-ARRAY® technology and 
validated to confirm consistency and precision. Assay components were supplied to all sites along with a common 
set of samples. The samples included cerebral spinal fluid (CSF), saliva, and whole blood and were a matching 
set inasmuch as the fluids were derived from the same individuals. Laboratory technicians were trained in the pre-
analytical handling of samples as well as the execution of the assay. Four laboratories participated including sites 
in the USA, Sweden, and Germany. Each sample type was analyzed in duplicate across three production lots of 
the kits over nine days. 

Results 

Results: The human alpha-synuclein assay exhibited robustness across four sites and three kit lots. The 
observed variability within plates, across kit lots, and across sites is reported here. 

Conclusion 

Conclusions: MSD’s validated human alpha-synuclein assay has proven robust in measuring the protein in CSF, 
saliva, and whole blood samples across multiple manufactured lots and multiple laboratories. The results 
demonstrate that the kit is suitable for long-term studies and research involving multiple international sites. 
Development of this assay was supported by funding from The Michael J. Fox Foundation for Parkinson’s 
Research (MJFF). 
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Aims 

Cerebrospinal fluid (CSF) is considered an optimal source for the discovery of in vivo biomarkers for Dementia 
with Lewy bodies (DLB). Thus far, no reliable biomarker with both high sensitivity and specificity is available for 
DLB. CSF biomarkers could improve the early diagnostic accuracy, monitor disease progression and treatment 
response. We set out a proteomics study to identify novel CSF biomarker candidates for DLB.  

Method 

An in-depth proteomics workflow involving immune-depletion of high-abundant proteins, mono-dimensional SDS-
PAGE in conjunction with nanoLC-MS/MS-based proteomics, database searching (MaxQuant) and label-free 
protein quantification was applied on CSF of 20 probable DLB patients and age and gender matched individuals 
with subjective cognitive decline (SCD, n=20). DLB patients had an abnormal (123)I-FP-CIT SPECT scan and 
normal CSF values of Aβ42, total tau and phosphorylated tau.  Candidate biomarkers were selected based on the 
following criteria: (1) p<0.05, fold change>1.2, median normalized spectral count ≥2; (2) ≥50% separation 
between the two groups; and (3) identified peptide sequences covering ≥20% of the protein. 

Results 

Fifty-seven out of 2100 identified proteins were differentially expressed in DLB patients compared to SCD 
(p<0.05). 35 proteins were down-regulated and 22 proteins were up-regulated in DLB compared to SCD. We 
selected three proteins for validation by ELISA in a cohort including DLB, AD, Parkinson’s disease (PD) and SCD. 
This validation is currently in progress. 

Conclusion 

Our proteomics analysis of CSF identified several novel potential candidate biomarkers for DLB. Further 
validation of prioritized candidates in larger cohorts should delineate their potential as early diagnostic and/or 
progression biomarkers for DLB. 
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Aims 

There is a great demand in identifying novel putative biomarkers for Parkinson’s disease to develop simple and 
inexpensive diagnostic tests. In Parkinson’s disease, alpha-synuclein (aSyn) plays a central role where it 
aggregates and accumulates in Lewy bodies. Several posttranslational modifications (PTMs) were previously 
identified in aSyn, however their biological role and relevance in the context of neurodegeneration and disease 
progression are still unclear. 

 

Method 

Since aSyn is abundant in blood erythrocytes, an easily accessible pool of protein, we evaluated whether aSyn 
PTMs might hold value as a biomarker for Parkinson’s disease. We examined erythrocytes from 58 patients with 
Parkinson disease and 30 healthy age-matched individuals. 

Results 

The mean levels of Y125 phosphorylated aSyn, Y39 nitrated aSyn, and Ne-(carboxyethyl) lysine glycated aSyn 
are increased in Parkinson’s disease. By contrast, the mean levels of sumoylated aSyn are reduced in the 
disease. A combinatory analysis of these markers results in an area under curve (AUC) of 0.868 for Parkinson’s 
disease versus healthy controls, correlating with both disease severity (r = 0.4515, p < 0.0001) and duration 
(r = 0.4158, p = 0.0003). 

Conclusion 

We conclude that the levels of the aSyn PTMs tested hold potential as a biomarker for Parkinson’s disease. 
Ultimately, this novel biomarker might facilitate the monitoring of disease progression in clinical trials, opening the 
possibility for developing more effective therapies against Parkinson’s disease. 
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Aims 

Parkinson’s disease (PD) is the second most common neurodegenerative disorder in the elderly population. To 
date, there is no the biofluid biomarker to monitor the severity of motor symptoms and the progression of 
disease. Metabolomics approaches provide an extensive overview of the biochemical events, metabolic pathways 
and interaction in cells, tissues, and an entire living system. Metabolomic profiling has proved to be useful to 
differentiate patients with PD from healthy subjects. However, the metabolomic profiling in different stages of PD 
has not been well studied. The aim of this study is to analyze correlation of the plasma metabolomic profiling and 
disease severity of PD.  

Method 

The PD patients were divided into four groups according to the severity of clinical symptoms (Hemi: modified 
Hoehn and Yahr stage 1-1.5; Mild: stage 2-2.5; moderate: stage 3; advanced stage 4-5). Plasma samples were 
obtained from total 104 PD patients (hemi: n=41, mild: n=16, moderate: n=28, and advanced: n=19) and were 
analyzed by the standard procedures of NMR, LC-MS (liquid chromatography-mass spectrometry)/UPLC-TOFMS 
(ultra-performance liquid chromatography (UPLC), coupled with time-of-flight mass spectrometry). 

Results 

The plasma metabolomic profiles were obviously different between the four groups of PD patients. The 
metabolomic profiling can distinguish hemi PD from advanced PD patients without any overlap. Some known 
compounds, including lactate, alanine and VLDL/LDL, may contribute to the differentiation of the four groups.  

Conclusion 

Our preliminary results suggested that the metabolomic profiles may be useful in monitoring disease severity and 
in investigating the pathogenic mechanisms in PD. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1563 

 

  

  

C04.f. Imaging, Biomarkers, Diagnostics: CSF, blood, body fluid biomarkers 

 
ADPD7-0542 
A NEW ASSAY FOR ALPHA SYNUCLEIN DETECTION IN SERUM AND PLASMA 
Y.R. Wu

1
, S.Y. Yang

2
, C.W. Chang

1
, C.C. Yang

2
 

1
Chang Gung Memorial Hospital- Chang Gung University College of Medicine, Neurology, Taoyuan, 

Taiwan R.O.C. 
2
MagQu Co.- Ltd.-, Laboratory, New taipei, Taiwan R.O.C.  

 
Aims 

There is a gaining interest regarding α-synuclein in the biofluid as a potential biomarker for Parkinson's disease 
(PD). Our aim of this study is to provide a reliable platform for biomarker discovery and validation. 

Method 

40-υl plasma and serum of each PD patient were obtained, and the concentrations of α-synuclein were assayed 
by using immunomagnetic reduction (IMR) with an aid of analyzer XacPro-S (MagQu). Duplication of 
measurements was performed for each sample.  

A receiver operating characteristics (ROC) analysis was computed to identify possible useful cut-off points of α-
synuclein concentrations for discriminating healthy controls from PD patients. Pearson correlations were applied 
to examine the effect of H-Y stage on concentration of α--synuclein. 

Results 

Concentrations of α-synuclein in the plasma and serum of 30 PD patients and 10 healthy controls were 
measured. PD patients show higher α-synuclein in both plasma and serum than those of healthy controls. It was 
found that plasma α-synuclein did not correlate to H-Y stage, but the serum α-synuclein did. Serum α-synuclein 
for PD patients with H-Y stage from 1 to 3 gradually increases, and remains unchanged for H-Y stage being 4 and 
5. The log-linear correlation coefficient between α-synucleinin serum and H-Y stage from 0 to 3 was found to be 
0.765, while to be 0.602 for H-Y stage from 0 to 5.  

Conclusion 

Our study provides a valuable resource for biomarker discovery and validation in PD.  
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Aims 

The increased phosphorylation and aggregation of αsynuclein (αsyn) in the brain is a major pathological feature o
f Parkinson’s disease (PD) and is thought to contribute to PD pathogenesis. We investigated whether altered αsy
n phosphorylation and aggregation resulting from abnormal metabolism in PD patients can be detected as chang
es in the blood levels of specific enzymes. 

Method 

Plasma samples were obtained from PD patients (n = 92) receiving treatment with dopamine agonists and/or levo
dopa and age- and education-matched normal subjects (n = 92). The oligomerization and phosphorylation of α-
syn in plasma were assessed by enzyme-
linked immunosorbent assay after adding 10 μM total monomeric αsyn to 100 μl plasma. The activity of protein ph
osphatase (PP)2A, polo-
like kinase (PLK)2, and glucocerebrosidase (GCase) in plasma was measured by colorimetric assays. Plasma cer
amide levels were evaluated by mass spectrometry. 

Results 

αSyn oligomerization and phosphorylation were increased in PD as compared to control plasma due to higher PL
K2 and lower PP2A activity. Ceramide levels and GCase activity were decreased in PD as compared to control pl
asma. The receiver operating characteristic curve revealed a sensitivity of 88.0% and a specificity of 90.2%, with 
an area under the curve (AUC) of 0.934. A sensitivity of 82.6% and specificity of 87.0%were observed for increas
ed αsyn phosphorylation in differentiating PD patients from control subjects.  

Conclusion 

αSyn oligomerization and phosphorylation in plasma were increased in PD patients due to the altered activity of e
nzymes (PLK2 and PP2A) that regulate α-
syn phosphorylation, and are therefore potential biomarkers for diagnosing PD and monitoring its progression. 
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Aims 

Dementia with Lewy bodies (DLB) is characterised by attentional dysfunction although the underlying 
pathophysiology is poorly understood. Using electroencephalography (EEG), we investigated attentional network 
efficiency in DLB patients (n=22) relative to Alzheimer’s disease (AD) patients (n=24) and age-matched healthy 
controls (n=19) by using a modified Attention Network Test (ANT). The ANT, a visual attention task, probes the 
efficiency of three anatomically defined attentional networks: alerting, orienting and executive-conflict. 

Method 

Participants completed the ANT whilst undergoing high-density EEG recordings (128 channels). Time-frequency 
wavelet analyses were conducted to examine event-related spectral perturbations (ERSP), between 4-90Hz, in 
the 500ms after stimuli presentation. Attentional network ERSP was calculated for each group (DLB, AD, 
controls) by contrasting oscillatory reactivity following relevant stimuli. 

Results 

For the alerting network, the DLB group exhibited attenuated ERSP (<30Hz); the controls and AD group showed 
global theta (4-7Hz) synchronisation (across all regions), peaking at 300ms, which was absent in the DLB group. 
Lack of DLB theta synchronisation between 250-450ms over the right parietal cortex was associated with a 
greater total score on the Clinical Assessment of Fluctuation scale. ERSP for the orienting and executive 
networks was comparable across all groups, comprising intermittent synchronisation across the time and 
frequency domains over all regions. 

Conclusion 

Attenuated global oscillatory reactivity in the DLB group specific to the alerting network is indicative of this aspect 
of attention (the ability to maintain an alert state) being differentially affected in DLB. Attenuated parietal theta 
reactivity may contribute to the pathophysiology of cognitive fluctuations in DLB. 
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Aims 

Mild cognitive impairment in PD (PD-MCI) has been increasingly recognized and considered to be a risk factor for 
developing PD dementia. Delta event-related oscillations (ERO) are considered to be a useful 
electrophysiological indicator of cognitive decline. Our group’s earlier work demonstrated reduced delta ERO 
responses in patients with Alzheimer’s disease, amnestic MCI and cognitively normal PD. In the present study, 
we investigated whether these changes in delta EROs prevail for PD-MCI.  

Method 

Fifteen patients with PD-MCI and 15 age-, gender-, and education-matched healthy controls participated in the 
study. EEG was recorded from F3, Fz, F4, C3, Cz, C4, P3, Pz, P4, O1, Oz and O2 electrode sites, using a classical 
visual oddball paradigm and peak-to-peak amplitude values of delta (0.5-3.5 Hz) EROs were measured.  

Results 

Repeated measures of ANOVA revealed a main GROUP effect on peak-to-peak amplitude values of delta EROs 
[F(1.28)=14.693; p=0.001]. PD-MCI patients had significantly lower delta ERO responses compared to healthy 
controls over all frontal, central and parietal locations (p<0.004). 

Conclusion 

Visual delta ERO responses were significantly decreased in patients with PD-MCI compared to healthy controls. 
This finding further suggests that delta ERO reductions can be used as a general indicator of cognitive decline. 
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Aims 

Differential diagnosis of Alzheimer’s disease and Lewy body dementias (LBD), DLB and PDD, is important in the 
clinical setting. Electrophysiology, as reflected in EEG, is different in these conditions. The objective in this work is 
to analyze and quantify the full spectral differences between these conditions, as well as the combined diagnostic 
properties thereof. 

Method 

EEG resting state recordings from 43 LBD subjects and 204 AD subjects were used in the analysis. The subjects 
were not on cholinesterase inhibitor treatment, and the groups were not significantly different in terms of cognition 
according to MMSE. 

The full spectrum analysis entailed ROC analysis of the differences in the power spectrum from 0-40Hz in each of 
the 19 included electrodes. Subsequently a genetic algorithm was applied in order to identify subsets of the 
features which perform well in separating the groups using statistical pattern recognition.Results 

Full bands analysis on spectral features with 0.5 Hz resolution demonstrated up to good performance individually, 
AUC>0.8, in channels: Fp2, P3, O1, O2, T4, and T6. This occurred in the delta and theta bands. Combining 10 
features resulted in classifiers with performance measured by 10-fold cross validation: AUC=91%, ACC=86%, 
SPE=86%, SEN=86%, LR+=6.14, and LR-=0.16. 

Conclusion 

Electrophysiological characteristics reveal clinically relevant differences on an individual feature level, while 
combining features demonstrates excellent diagnostic performance in separating AD from LBD. This has recently 
been confirmed independently (Ferreira et.al. Dement Geriatr Cogn Disord 2016;42:80–92). These results 
indicate that EEG can serve as a good complement to other modalities in the dementia work up. 
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Aims 

The new methods of dynamical analysis of electroencephalography (EEG), electromyography (EMG), and tremor 
are presented. According to these methods, the new features of early stage Parkinson's disease (PD) were 
extracted and disease classification model based on these features was built. 

Method 

 The EEG analysis of 73 people was performed, among which there were 42 patients with various forms of PD 
and 31 people from the control group. Moreover, joint analysis of EEG, EMG, and tremor was performed based 
on other group, which contained 31 patients with PD and 18 people from the control group. 

The signal analysis was done via wavelet transform with Morlet mother function. Dynamical and integral 
histograms were used for quantitative analysis of time-frequency dynamics of the local extrema. The machine 
learning algorithm was proposed for recognition of PD. Binary logistic regression model was built as a disease 
classification model in EEG features space of the training data. The binary target variable from the set of values Y 
= {0, 1} was used where 0 indicates non disease observation and 1 indicates a disease observation. The 
prediction of diagnosis was estimated given the probability of PD. 

Results 

The overlap of EEG-based diagnosis and clinical diagnosis on the test data is 78%, and in case of EEG- and 
tremor-based diagnosis the accuracy is higher than 90%. 

Conclusion 

The proposed novel methods of classification allow to predict early stage PD with significant accuracy. The 
research was funded by Russian Foundation for Basic Research, projects No. 15-07-07846 А and No. 16-37-
00426. 
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Aims 

Motor symptoms of Parkinson’s disease result from a dysfunction of the cortico-basal ganglia circuits. A 
hypersynchronization of beta rhythms in this circuit, positively correlated to motor symptoms, has been 
characterized in both parkinsonian patients and animal models. This abnormal beta oscillation along with motor 
symptoms are suppressed by dopaminergic treatments. A chronic L-DOPA treatment induces abnormal 
involuntary movements (AIMs) and a prominent resonant gamma oscillation. This project aimed at investigating 
the effect of an acute injection of the antidyskinetic drug amantadine on L-DOPA-induced gamma oscillation in 
the 6-OHDA rat. 

Method 

ilaterally-lesioned 6-OHDA rats were treated daily with 20mg/kg L-DOPA to induce stable gamma oscillation and 
AIMs, which were monitored at day 1, 3 and 5 using EEG recordings and behavioral scoring. The effect of a pre-
treatment with either vehicle or amantadine (45 or 90mg/kg) before L-DOPA injection was then evaluated on 
gamma oscillation and AIMs. 

Results 

L-DOPA-induced gamma oscillation and AIMs gradually increased along the repeated treatments to reach a 
maximum at D5. The highest dose of amantadine (90mg/kg) reduced L-DOPA-induced gamma oscillation by 61% 
and AIMs by 37% (versus vehicle) at 1h post-treatment. The lowest dose had no significant effect. 

Conclusion 

The clinically-used antidyskinetic drug amantadine showed significant impact on L-DOPA-induced gamma 
oscillation in the 6-OHDA rat. This EEG biomarker brings a significant added value to drug development as a 
stable, quantifiable, reliable and objective endpoint for the development of new antiparkinsonian and 
antidyskinetic molecules. 
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Aims 

This study explores the accuracy of diagnosis and prognosis of a-synucleinopathies, such as Parkinson’s disease 
(PD), Rapid-eye movement behavior disorder (RBD), and Dementia with Lewy Bodies (DLB), and a group of 
healthy controls (HC), based on machine learning tools applied to EEG features. 

Method 

The resting-state EEG of 231 subjects (99 HC, 19 PD, 15 DLB, and 98 RBD) were recorded and analyzed. The 
relative EEG power of ten frequency bands was used as the input to the classifiers. State of the art classifiers, 
namely a Support Vector Machine (SVM), and a Linear Discriminant Analysis (LDA), were compared with a more 
advanced technique, i.e. Random Forest (RF). Classification was carried out in a Leave-Pair-Subjects out cross-
validation scheme. The accuracy, sensitivity, and specificity of each classifier at the optimal decision point has 
been estimated. 

Results 

The % accuracy, and (sensitivity-specificity) of each classifier are presented in the table.  

 

Conclusion 

The RF classifier with default parameterization outperforms the other ones in all cases of clinical relevance in 
terms of almost all performance figures. As an example the prognosis of PD versus DLB reaches an accuracy of 
77.72%, and the prognosis of PD versus RBD, an accuracy of 86.23%. This fact supports the usage of the RF 
classifier as prognostic tool for a-synucleinopathies.  

Acknowledgements: The research work described has been funded by the M.J. Fox Foundation (Grant Nr. 

8140.01). EEG data was collected at the CARSM in Montreal with grant support from the Canadian Institute of 
Health Research and the W Garfield Weston Foundation.  
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Aims 

Distinct electroencephalographic (EEG) changes occur in dementia with Lewy bodies (DLB) and have been 
associated with cognitive fluctuations (CFs), a core symptom of this condition and thus could be potential 
biomarkers for differential diagnosis between DLB, and Alzheimer’s disease (AD) and Parkinson’s disease 
dementia (PDD). We investigated EEG power spectrum alterations in DLB, AD, PDD and healthy controls, within 
four topographically distinct regions, and examined whether within-band alterations could be utilised as specific 
CFs markers in DLB.  

Method 

Eyes-open resting state EEG recordings from DLB (N=19), AD (N=18), PDD (N=14) patients and controls (N=14) 
were analysed and measures of mean relative power, dominant frequency (DF) and DF variability (DFV) for each 
band-region combination were statistically compared between groups and tested for correlations with the 
clinician’s assessment of fluctuations (CAF) score.  

Results 

Patients with DLB showed a significant global increase in theta-band power and decrease in beta-band power 
and a significant global decrease in the mean alpha-band DF and DFV compared to the other groups. A positive 
correlation was found between the theta-band DFV and CAF score, indicating an increase in CFs with increasing 
theta-band DFV. 

Conclusion 

Patients with DLB demonstrate divergent patterns of power distribution relative to controls, AD, and PDD; the 
emergence of a DLB specific relationship between global theta-band variability and CAF scores suggests that 
there could be distinct physiological changes to the generators of the theta rhythm associated with CFs in this 
group. These patterns should be investigated longitudinally to establish their efficacy as a DLB diagnosis and CFs 
biomarker. 
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Aims 

The goal is in developing a new method to search parameters of wave trains useful for evaluating group statistical 
regularities in EEG data. A group of 17 patients with right-hand tremor and 11 patients with left-hand tremor of the 
first stage Parkinson’s disease receiving no Parkinson's disease treatment and a group of 15 healthy volunteers 
as a control were investigated. 

Method 

The method of the brain electrical activity investigation based on the EEG wave train analysis was developed. A 
new method of visualisation of electrical brain activity was developed too. 

Results 

The method of wave train analysis indicates a significant decrease of the quantity of the wave trains in C3 and C4 
electrodes in beta frequency range. A special pose with the muscle tension that provokes a tremor of the patient 
increases this neurophysiological effect in beta frequency range. In our work, we also illustrate that the 
neurophysiological effect is presented not only in special pose records of patients, but in background EEG 
records too. 

Conclusion 

The preliminary results of the research give evidence that EEG analysis and visualization method based on the 
wave trains is useful for looking for group statistical regularities in early stages of Parkinson’s disease and 
searching EEG features that are prospective for early stages of Parkinson’s disease diagnostics. We 
acknowledge a partial financial support from the Russian Foundation for Basic Research, grants 16-37-00426 and 
15-07-07846. 
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Aims 

The distribution of Lewy related pathology within the dorsal and ventral visual streams of Parkinson’s disease 
dementia (PDD) patients suggests that visual processing is impaired, and might contribute to the experience of 
visual hallucinations (VH). Here we used the evoked potential from concurrent transcranial magnetic current 
stimulation (TMS) and electroencephalography (EEG; TEP) as a metric of synaptic efficiency in response to 
occipital stimulation in patients with PDD relative to controls. 

Method 

TEP’s were recorded from n = 17 healthy controls (75.47 years ± 5.4), and n = 21 PDD patients (73.43 years ± 

5.66), using 128 channel EEG. The temporal response to stimulation was compared between groups at posterior, 
central, and lateral electrodes using cluster corrected mass-univariate non-parametric testing (significant at a 
minimum cluster size of 20ms). 

Results 

Waveform morphology was not significantly different between groups at any of the four global field power (GFP) 
maxima, but demonstrated significant regional variations in amplitude-latency pairing between 66-91ms 
(posterior), 181-201ms (central), and 437-468ms (lateral) between the groups. VH severity was positively 
correlated with the increasing amplitude of GFP components three and four at lateral electrodes, but unrelated to 
the intermittent waveform variations. 

Conclusion 

Perceptual disturbances in PDD might arise due to periodic lapses in neuron synchronisation within the dorsal 
and ventral processing networks. Further study is required to understand how top-down control interacts with the 
quality of bottom-up processing and visual input to generate the variety of VH experienced by patients with PDD. 
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Aims 

The analysis of event related oscillatory responses is an important methodology in understanding of functional 
deficits in neurodegenerative diseases. Previous research showed that alpha and beta responses are related with 
memory and cognitive functions. The aim of the present study is to analyze event related alpha and beta 
responses of patients with Parkinson’s disease (PD) during visual oddball paradigm. We hypothesize that since 
PD had cognitive impairment, the patients would have abnormalities in alpha and beta responses in comparison 
to healthy controls. 

Method 

23 patients with PD (9 cognitively normal PD,14 mild cognitive impaired PD) and 10 age matched healthy controls 
were included in the study. EEG was recorded at 32 electrode sites upon application of visual oddball paradigm. 
Event related alpha and beta responses were analyzed by application of digital filtering and phase locking factor 
analysis. 

Results 

The results of the present study showed that both patient groups of PD had lower values of alpha and beta phase 
locking than healthy controls upon presentation of target stimulation (p< 0.05). Furthermore digitally filtered alpha 
and beta responses were also lower for PD patients in comparison to healthy controls (p< 0.05). 

Conclusion 

Cognitive impairment in PD during visual oddball paradigm is represented with decrease alpha and beta 
responses. These results could be candidates for electrophysiological biomarkers in Parkinson’s disease. Further 
research is also needed which will analyze all frequency bands in all topologies. 
This work (grant number 214S111) was supported by the Turkish National Science and Research Council 
(TUBITAK).  
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Aims 

Idiopathic REM sleep behavior disorder (iRBD) likely reflects a prodromal synucleinopathy in most patients. The 
King Devick Test (KDT) is a simple bedside clinical measure which assesses attention, processing speed, and 
visual scanning capabilities. The KDT has been used in assessments of concussion, as well as mild cognitive 
impairment and Alzheimer’s disease dementia. We aimed to assess the potential utility of KDT in iRBD patients. 

Method 

Adult patients with iRBD by ICSD-3 criteria were administered KDT in the iRBD prospective registry cohort and in 
the Mayo Alzheimer’s Disease Research Center. RBD patients with mild parkinsonism or MCI were excluded 
from analysis. Scores were considered abnormal if they met age-defined cut-offs (>2 SD above the mean in 
seconds) according to Leong et al, 2015. 

Results 

Forty-five iRBD patients were studied. Mean age was 65.8 years, and 33 (73%) were men. The mean (± SD) KDT 
score for all patients was 59.8 (± 14.1) seconds. Fifteen (33%) patients had abnormal KDT scores (mean 73.94 ± 
15.24), which included 4 (33%) women and 11 (33%) men in the cohort. Among those with abnormal KDT scores, 
7 (47%) had scores >10 seconds beyond the cut-offs. 

Conclusion 

One third of our iRBD patients had abnormal KDT scores, indicating largely covert impairments in attention, 
processing speed, or visual scanning functions, which implies more diffuse neurological dysfunction consistent 
with a synucleinopathy. Future studies involving a larger longitudinal iRBD cohort and correlation with other 
neurodegenerative biomarkers may provide insights on the utility of the KDT in predicting phenoconversion to 
overt synucleinopathies. 
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Aims 

Lack of habituation to repeated sensory stimulations has been found both in Parkinson’s Disease (PD) and in 
migraine interictally, normalizing during the attack. It can be considered an impairment of a fundamental function 
of sensory system aimed at protecting the brain against sensory overload.  

Recently neurophysiological findings demonstrated lack of habituation to be correlated with analytic cognitive 
behavior (Buonfiglio et al. Neurol Sci 2015). The latter has been linked to migraine.  

We aimed at evaluating possible association between PD and analytic information processing style (Sternberg). 
Moreover we explored the relationship between migraine and PD. 

 

Method 

30 idiopathic PD patients at early stage of disease were randomly enrolled and matched with migraineurs with 
and without aura and healthy volunteers. 

All subjects underwent cognitive behavioral tests and migraine diagnosis according to IHCD II criteria. 

Results 

We highlighted significant higher scores in analytic style of information processing in both patients groups 
compared to controls. Scores in analytic information processing of auditory stimulations were higher in PD and in 
migraine with aura (MWA) compared to other groups (Anova: p < 0,005). Lack of association with migraine was 
observed in PD patients, whereas 45% of them reported having had MWA attacks before the onset of disease.  

Conclusion 

We are highlighting an analytic cognitive behavior linked to lack of habituation common to migraine and PD and 
improvement of migraine after the onset of PD. We discuss possible implications of deficit of habituation and 
cognitive behavioral correlate in PD pathophysiology, putting forward the idea of migraine attack as a 
compensatory mechanism. 
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Aims 

Dementia is major determinant of daily activities in patients with Parkinson’s disease (PD). The burden of white 
matter hyperintensity (WMH) has been known to contribute to cognitive and functional impairment. The purpose 
of this study was to address the relationship between the burden of WMH and development of dementia in PD. 

Method 

PD Patients without dementia, confirmed by comprehensive neuropsychological tests at baseline assessment, 
were included in this study. Dementia was identified during regular follow-up visit. Evaluation of WMH was done 
from baseline brain MRI based on Scheltens’ scale. Baseline cognitive performance and burden of WMH were 
analyzed in dementia-converters and non-converters. 

Results 

Total 159 patients with PD were recruited (age 64.1±7.6 years, Hoehn and Yahr stage 1-4 (median 2.5)). 
Dementia was developed in 31 patients (19.5%) during mean follow-up of 4.6 years. Dementia-conversion was 
increased in patients with old age, short education period, and vascular risk factors. Multi-domain mild cognitive 
impairment, especially language and visuospatial domain, was related with the development of dementia. 
Supratentorial WMH burden was significantly increased in dementia-converters. Language and visuospatial 
dysfunction was correlated with localized burden of WMH. 

Conclusion 

In this retrospective study, we demonstrated higher burden of WMH in dementia-converters and relationship 
between localized burden of WMH and specific cognitive performance. These results suggest that control of 
vascular risks and burden WMH could have role in management of dementia in PD.  
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STROOP PERFORMANCE MAY HELP DISTINGUISH DEMENTIA WITH LEWY BODIES FROM 
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Aims 

To determine whether Stroop performance can help differentiate dementia with Lewy bodies (DLB) and 
Alzheimer's disease (AD). 

Method 

Patients with DLB (n=171) and AD (n=85) with varying degrees of dementia were administered the Stroop as part 
of a larger cognitive battery.  The Global Deterioration Scale (GLDS) was used to rate dementia severity on a 
scale of 1 to 6, with higher scores indicating greater severity.  Additional analyses included only patients with a 
diagnosis of mild cognitive impairment (MCI).  Analysis of variance compared age-corrected scaled scores for the 
three Stroop trials (Word, Color, Color-Word (C-W) Interference) between DLB and AD. 

Results 

DLB patients were on average younger than AD patients (72.4 vs. 75.4 years, p=.002).  DLB and AD did not differ 
with regard to education (14.9 vs. 14.6 years) or GLDS score (3.67 vs. 3.64).  DLB performed worse than AD on 
Word (5.4 vs. 7.8), Color (5.2 vs. 7.0) and C-W (4.6 vs. 6.1) trials, all p=.000.  In MCI cases with a final diagnosis 
of DLB (n=22) or AD (n=22), DLB again performed worse than AD on Word (7.1 vs. 10.1, p=.001), Color (7.5 vs. 
9.1, p=.04) and C-W (6.3 vs. 9.8, p=.000) trials. 

Conclusion 

Stroop performance was consistently worse in DLB than in AD.  Furthermore, in the MCI groups, Stroop 
performance was within the normal range in AD, whereas it was low average to impaired in DLB.  The Stroop test 
may aid in early detection and help differentiate DLB and AD. 
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Aims 

REM sleep behavior disorder (RBD) is a major risk factor for synucleinopathies. As a specific and sensitive 
prodromal syndrome, RBD allows the investigation of cognitive markers for early detection of dementia. The 
purpose of this study was to evaluate the diagnostic value of cognitive tests for detecting prodromal dementia with 
Lewy bodies (DLB). 

Method 

Seventy-six polysomnography-confirmed RBD patients underwent a complete neuropsychological and 
neurological assessment and were then followed yearly. Receiver operating characteristic curves were calculated 
to assess the sensitivity and specificity of the cognitive tests in order to assess dementia predictability. The 
optiomal cutoff value was defined as the maximum accuracy value, calculated by the Youden Index. 

Results 

After a mean 3.6-year follow-up, 15 developed a dementia-first and 19 developed a parkinsonism-first. Dementia-
first patients were pair-matched at baseline with 30 healthy subjects without cognitive impairment. When 
comparing dementia-first convertors and controls, the best predictors (AUC ≥ 0.85) of dementia were the Stroop 
Color Word Test (III-II, time), Trail Making Test (part B, time), Verbal fluency test (phonetic and semantic), and 
Rey Auditory Verbal-Learning Test (sum of trials 1 to 5). When comparing dementia-first RBD and parkinsonism-
first RBD convertors, the best predictors (AUC ≥ 0.85) were the Stroop Color Word Test (III-II, time; IV-III, errors), 
Trail Making Test (part B, time), and Rey-Osterrieth Complex Figure (copy). 

Conclusion 

This study shows that cognitive tests assessing attention and executive functions strongly predict conversion to 
dementia in RBD patients. Moreover, these tests may be useful in future interventions to prevent cognitive 
deterioration in this population. 
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Aims 

To evaluate sex differences in the relationship between baseline CSF biomarkers and risk factors in predicting 
cognitive progression at 4 year follow-up among newly diagnosed Parkinson’s disease (PD) patients. 

Method 

A sample of 137 de novo PD patients (males =100; females =37) in the Parkinson’s Progression Markers Initiative 
(PPMI) were assessed untreated at baseline, and at 4 year follow-up. CSF proteins (Aβ1-42, t-tau, ptau181, α-
synuclein), APOE, REM sleep, and UPDRS were collected at baseline. Neuropsychological profiles determined 
attentional, memory, language and visuoperceptual progression across 4 years. 

Results 

Step-wise multiple regressions conducted separately for males and females evaluated how baseline variables of 
motor severity, REM sleep, CSF and cognitive biomarkers predicted 4 year cognitive outcomes. Cognition in 
males (16.3% variance) was predicted by REM (p<.0001) and APOE (p<.05) risk, while t-tau (p<.005) and p-
tau181 (p<.05) predicted progression in females (30% variance). Cognition in males (17.4%) was predicted by 
baseline visuoperceptual (p<.0001) and attentional functioning (p<.05), but cognitive progression in females was 
only predicted by advanced age (p<.05; 17.9%). 

Conclusion 

Tau protein levels (t-tau, p-tau181) and age predicted cognitive progression in untreated PD females. 
Alternatively, APOE and REM risk, and early visuoperceptual deficits predicted 4 year cognitive outcomes in 
males who have higher incidence of PD. These findings suggest potentially different underlying pathology 
impacting onset and rate of cognitive progression in male vs female PD patients. Future investigations are 
warranted to evaluate the predictive validity of other biomarkers in determining sex differences in the timing and 
progression of early cognitive deficits in PD.  
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Aims 

Multiple system atrophy (MSA) is a neurodegenerative disorder involving basal ganglia and frontal-subcortical 
circuits. Dementia represents an exclusion criterion for the diagnosis of multiple system atrophy (MSA), but are 
reports of fronto-executive dysfunction in patients with MSA of the striatonigral type (MSA-P). To study the 
cognitive profile of MSA, 20 patients with MSA of the cerebellar type (MSA-C) were subjected to an extensive 
neuropsychological test battery comprising tests for attention, verbal and visuospatial memory and executive 
function. 

Method 

We assessed 20 patients with probable MSA-C according to the criteria of Cilman et al (Mean age:59.8±7.2; 
mean disease duration: 8.5±2.3; M/F=13/7) using a neuropsychological battery which included general cognitive 
assessment(MMSE), executive and attentive functions test (Alternating square & triangle, Luria loop, COWAT ), 
verbal long and short term memory (SVLT, Digit span) and visual-spatial short term memory (RCFT test). We also 
evaluated depression and neuropsychiatric symptoms using GDS. 

Results 

Mean MMSE was 26.8±2.1 All patients had pathological score in Alternating square & triangle, Luria loop, 
COWAT. All patients had borderline scores in visual-spatial short-term memory test. All patients had depression 
as showed by GDS. 

Conclusion 

MSA-C patients showed impaired verbal memory and executive function. There was evidence for impaired verbal 
memory and verbal fluency. Regarding the similar cognitive syndrome of MSA-P, the otherwise subclinical 
problems in MSA-C result from subcortical rather than from cerebellar dysfunction. Depressive thoughts occur 
more frequently than PD. One possible explanation for the cognitive deficits in MSA-C is that parts of the cerebral 
cortex undergo degeneration in parallel to the pontocerebellar system. 
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Aims 

Cognitive impairment in dementia with Lewy bodies (DLB) comprises visuo-constructive and executive 
dysfunction, while memory and naming abilities remain relatively spared. Only few studies interested in the 
cognitive profile of prodromal DLB (pro-DLB). The aim of this study was to determine the cognitive profile in pro-
DLB patients. 

Method 

Thirty seven pro-DLB patients (mean age: 68.6 ± 8.6 years, mean MMSE: 27.36 ± 1.97) and 29 healthy controls 
(HC; mean age: 68.8 ± 7.9 years, mean MMSE: 29.00 ± 0.90) were presented with an extensive 
neuropsychological test battery. Twenty-five prodromal Alzheimer’s disease patients will be added until March 
2017. 

Results 

Compared to HCs, patients had lower scores on a visual memory test, and lower free, but not total, recall 
performances on a verbal episodic memory test. Short-term and working memory is also lower in patients. 
Assessment of executive functions showed no slowing, but overall lower performances in patients than in HCs, 
while that of instrumental functions yielded mixed results: patients had lower scores on language tests, apraxia for 
pantomime of tool use and imitation of meaningless gesture, as well as weakened visuo-spatial abilities. Visuo-
construction was also impaired in patients. However, visuo-perceptual abilities did not differ between groups. 
Finally, theory of mind abilities were lower in patients than in HCs, but their emotion recognition abilities were 
similar. 

Conclusion 

In pro-DLB we found lowered performances on tests assessing executive functions and visuo-construction. Yet, 
we also found, from a prodromal stage of DLB, memory and social cognition deficits, as well as weakened visuo-
spatial and praxic abilities. 
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Aims 

The ability to execute delayed intentions, known as prospective memory (PM), is crucial to everyday living. REM 
sleep behavior disorder (RBD) may precede the development of synucleinopathies. Identified markers of 
neurodegeneration include altered cognitive functioning in domains that support PM. No study to date has 
investigated PM in RBD. 

Method 

Fifty-eight participants were included: 20 healthy controls (HC) and 38 polysomnographically-confirmed RBD 
patients with (RBD-MCI = 13) and without (RBD-nMCI = 25) mild cognitive impairment (MCI). In addition to a 
complete neuropsychological assessment, a general knowledge PM task was administered in which target words 
varying in perceptual salience were embedded. Participants answered questions while simultaneously detected 
targets. 

Results 

Non-parametric analyses revealed better detection accuracy in HC than all RBD patients, whether targets were 
highly salient (z = -3.66, p < .001, r = -.48) or not (z = -3.42, p < .05, r = -0.44). While RBD-nMCI and RBD-MCI 
performed similarly on the high salient condition, the latter showed significant difficulty in detecting low salient 
targets (z = -2.21, p < .05, r = -.36). Compared to HC, neuropsychological profiling indicated that RBD-MCI were 
significantly more impaired on tests assessing hippocampal functioning than RBD-nMCI while both demonstrated 
poorer frontal functioning. Multiple regression analyses revealed frontal functioning to be the only predictor to 
significantly account for differences in the low salient condition between RBD patients. 

Conclusion 

PM difficulties in RBD may be attributed to a gradual alteration in executive mechanisms. PM could act as a 
promising indicator of early cognitive dysfunction in RBD.  
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Aims 

Approximately 15% of early Parkinson’s disease patients (ePD; drug naïve and <2 years diagnosis) have 
cerebrospinal fluid (CSF) evidence of beta-amyloid (Abeta) pathology.  We evaluated whether CSF Abeta and 
alpha-synuclein (ASYN) are related to longitudinal progression of cognitive and functional outcomes in ePD. 

Method 

We evaluated 339 ePD patients across 1468 observations from the Parkinson’s Progression Markers Initiative 
(PPMI). Baseline CSF Abeta levels were transformed using an established procedure and a cutoff of <198 pg/mL 
was used to define Abeta-negative (PD-) and Abeta-positive (PD+) subgroups. Linear mixed effects models 
evaluated whether CSF-defined Abeta status, alpha-synuclein (ASYN), or their interaction related to cognitive and 
functional decline. 

Results 

PD+ had more rapid decline than PD- on cognitive tasks including the MoCA (p<0.001), HVLT Delayed (p<0.001), 
JOLO (p=0.021), Letter-Number Sequencing (p<0.01), Symbol-Digit (p=0.001), Category Fluency (p<0.001), and 
functional decline measured by S&E ADL (p=0.003). ASYN was only associated with functional decline on S&E 
ADL (p<0.001) and UPDRS3 (p=.003).  An Abeta X ASYN interaction was associated with more severe cognitive 
decline on MoCA (p<0.001), HVLT delayed (p<0.001), JOLO (p=0.017), Letter-Number Sequencing (p<0.001), 
Symbol Digit (p=0.005), and Category Fluency (p<0.001), without functional decline. 

Conclusion 

Cerebral amyloid in ePD yields more rapid cognitive decline which becomes exaggerated when interacting with 
lower ASYN levels.  We interpret this as evidence for a synergistic interaction between Abeta and ASYN in 
cortical regions that negatively influence cognitive phenotype.  Clinical trials should consider baseline CSF when 
measuring endpoints in response to therapeutic agents. 
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Aims 

To investigate clinical subtypes in dementia with Lewy bodies (DLB) based on the initial presentation. 

Method 

81 patients with a clinical diagnosis of probable DLB were consecutively included. Evaluation included a 
structured questionnaire about psychotic symptoms and sleep, and assessment of motor impairment (Unified 
Parkinson Disease Rating Scale subscale III). Onset of core symptoms (hallucinations, parkinsonism and 
fluctuations) and dementia were systematically reviewed in medical records. We applied the K-means clustering 
method to classify subjects into groups related to their initial clinical presentation. To capture the predominant 
symptom at the initial presentation, we calculated the percentage of disease duration until the fulfillment of 
probable DLB criteria in which each core symptom was present. 

Results 

The K-means clustering method yielded 3 clusters. Their main clinical features are summarized in table 1.  
 

 
 
Patients classified in cluster I (cognitive-predominant,n=46) presented more frequently with cognitive symptoms 
(95.7%,n=44,p<0.001) and showed a longer time to the onset of core DLB symptoms and to reach stage of 
dementia (p<0.001). Patients in cluster II (psychotic-predominant,n=22) presented more commonly with psychotic 
symptoms(77.3%,n=17), had a shorter time until hallucinations onset(p<0.001) and were older at disease onset 
(78.1±5vs.73.6±6.1 and 73.6±4.2 in clusters I and III, respectively,p<0.001). Cluster III (parkinsonism-
predominant,n=13) showed a shorter time until parkinsonism onset (p<0.001) and to reach stage of dementia 
(p<0.001). Differences in the evolution of core symptoms are expressed in figure 1. 
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Figure 1 

 
 

Conclusion 

Three subtypes of clinical DLB can be defined based on the initial presentations. The proposed subtypes show 
distinct clinical profiles and patterns on progression. 
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Aims 

The Alabama Brief Cognitive Screener (ABCs) was developed as an alternative to the MMSE for cognitive 
screening . The FAQ (Functional Assessment Questionnaire) is a 10 item/30 point caregiver-rated ADL scale. A 
moderate negative correlation between  the ABCs and FAQ has been shown in persons with Alzheimer’s disease. 
This study investigated the ABCs/FAQ relationship in persons with parkinsonian syndromes. 

Method 

A retrospective chart review was conducted using patients from the UAB Memory Disorder Clinics. ABCs and 
FAQ data were available on 34 patients:  15 women, 19 men; mean age 75; 24 were Dementia of Lewy Bodies 
(DLB) patients and 10 were under the Parkinson’s disease umbrella diagnosis code. The correlation between the 
score on both tests was calculated. 

Results 

There was a moderate to strong negative correlation appreciated between the ABCs and FAQ with a Spearman 
correlation of -0.6 in the parkinsonian and -0.49 in the DLB patients. Mean ABCs score was 23 (SD +/- 4) for 
subjects with FAQ < 9 and 19 for FAQ 9 ≥ (SD +/- 6).  

Conclusion 

This study shows that the ABCs can be predictive of functional dependence in a parkinsonian population. The 
ABCs scores are reliably associated with instrumental activities of daily living impairment in this patient 
population, suggesting clinical utility of the instrument and supporting further development. The ABCs shows 
promise as an alternative to the MMSE for use as a screening instrument to identify and assess severity of 
cognitive deficits, as well as measure progression of those deficits in patients with parkinsonian dementia 
syndromes. 
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Aims 

The Alabama Brief Cognitive Screener (ABCs) is a 30-point alternative to the MMSE for cognitive screening.  The 
Functional Assessment Questionnaire (FAQ) is an informant-reported questionnaire assessing ADLs. We 
investigated whether the clock drawing test (CDT) of the ABCs is an effective time-saving surrogate for the full 
ABCs in parkinsonian patients and whether it had similar negative correlation to the FAQ as shown with the full 
ABCs.  

Method 

The ABCs, FAQ, CDT were routinely administered to 57 patients diagnosed with Dementia with Lewy Bodies 
(DLB) or Parkinson’s at UAB’s Memory Disorders Clinic.  Two blinded neurologists rated clocks on the 10-point 
Revised Scale Used for Scoring the Clock Drawing (RCS) derived from Rouleau et al. The correlation between 
the ABCs /CDT, CDT/FAQ, and ABC total/3-point clock score (within ABCs) were calculated. 

Results 

The 10-point RCS score had strong positive correlation compared to the ABCs score with a Spearman correlation 
coefficient of 0.81. The 3-point CDT score extracted from the ABCs compared to the total ABCs score also 
demonstrated strong positive correlation of 0.8. Interrater reliability of the RCS CDT score was good at 0.74. The 
10-point CDT score demonstrated a moderate negative correlation of -0.049 to the FAQ.  

Conclusion 

The CDT can serve as a partial surrogate for time-consuming cognitive screeners in patients with parkinsonian-
related dementia syndromes and is easily administered and scored in a pragmatic, reproducible way. Impairment 
on CDT may initialize further discussions of cognitive and ADL impairment in parkinsonian syndromes. Further 
study is required to determine applicability beyond cognitive disorder clinics. 
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Aims 

Given the existence of an early atrophy of the anterior part of the insula in Dementia with Lewy Bodies (DLB), our 
objective was to develop clinical markers supposed to reflect insular dysfunction, which would facilitate early 
differential diagnosis between DLB and AD. 

Method 

The study is still ongoing and we aim at including a group of 20 patients with DLB, 20 patients with AD, both at 
early stages, as well as 20 healthy Controls Subjects (CS). We developed battery of tests supposed to assess 
insular function: a facial expression recognition test, a test assessing the experience of disgust using IAPS 
images, a test evaluating intuitive decision making through idioms’ comprehension, an empathy questionnaire 
and a questionnaire screening for disgusting behaviors. 

Results 

We have promising preliminary results on a cohort including 8 participants per group. Compared to AD patients 
and CS, DLB patients experience less disgust when they are shown disgusting images (p < 0,01), some are less 
efficient to recognize facial expression of disgust and more likely to engage in disgusting behaviors. Furthermore, 
DLB patients seem less empathetic than AD patients (p < 0,05). Finally, DLB patients are less effective to provide 
an intuitive decision about idioms’ signification (p < 0,01) and need significantly more time to answer (p < 0,05 
and p < 0,01, respectively). 

Conclusion 

This preliminary study suggests the existence of an « insular cognitive impairment » profile in DLB at early stages 
and provide interesting leads for the differential diagnosis between DLB and AD. 
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Aims 

Dopamine transporter (DAT) SPECT is a useful imaging tool for assessing the function of the nigrostriatal 
dopaminergic neurons. The striatum clinically coordinates motor planning, decision-making, and reward 
perception together with procedural memory. However, a relationship between cognitive impairments and DAT 
SPECT findings in Parkinson’s disease (PD) remains to be clarified. The purpose of this study is to investigate a 
relationship between cognitive functions and DAT SPECT findings in patients with PD.  

Method 

We performed neuropsychological tests and DAT SPECT in PD to investigate a relationship between cognitive 
functions and DAT SPECT findings. We enrolled 27 patients with PD (14 men and 13 women, average age: 
68.2±9.6 years, Hoehn-Yahr (H-Y) stage: 2.3±0.9, disease duration: 4.4±3.5 years). Cognitive functions were 
assessed using by Rivermead Behavioural Memory Test (RBMT), Montreal Cognitive Assessment (MoCA) and 
Trail Making Test (TMT). Striatal FP-CIT uptake was assessed by specific binding ratio (SBR) on DAT SPECT. 
Clinical information, the findings of neuropsychological tests and the SBR were compared one another.  

Results 

The SBR were negatively correlated with the age (p<0.05), H-Y stage (p<0.001), the disease duration (p<0.05) 
and the findings of TMT part B (p<0.05), and were positively correlated with the MoCA ( p<0.05).  

Conclusion 

These results indicate that DAT SPECT findings are closely related to executive function as well as motor 
functions in PD. Therefore, DAT SPECT can be a useful imaging tool to estimate both the severity of cognitive 
impairments and motor functions in PD.  

 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1591 

 

  

  

C04.h. Imaging, Biomarkers, Diagnostics: Cognitive, psychometric, behavioral and motor tests 

 
ADPD7-0651 
3D-SHAPE PERCEPTION DEFICITS IN DIFFUSE LEWY BODY DEMENTIA AND RELATION TO GRAY 
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Aims 

Visual hallucinations are a supporting diagnostic feature in diffuse Lewy Body dementia (DLBD). DLBD patients 
may also encounter visual disturbances. We investigated 3D-shape perception in DLBD and how this relates to 
underlying gray matter (GM) volume loss in visual association areas of the brain. 

Method 

A memory-clinic based consecutive series of 20 patients with early-stage DLBD (MMSE 24.95±2.86 (20-29); age 
71.2±5.7 years) and 29 control subjects (60.9±5.5 years) participated. Subjects had to indicate the peak of a set 
of 3D-shapes for four different cues (motion, shading, texture and disparity) in a computerized psychophysical 
experiment. The primary outcome was the mean distance between the perceived peak and the veridical peak for 
each cue (error-in-depth). 17 of the DLBD patients underwent a T1-weighted 3T MRI which was processed using 
voxel-based morphometry (SPM12). A whole-brain voxel-wise linear regression analysis was performed in DLBD 
patients between modulated GM volume maps and error-in-depth scores for each cue.  

Results 

Repeated-measures ANOVA revealed a significant main effect of group (F(1,45)=65.4, p<0.001), cue 
(F(2.53,114)=153.6, p<0.001) and a group-by-cue interaction (F(2.53,114)=46.33, p<0.001).  

According to post hoc comparisons, error-in-depth scores for 3D-shape-from-motion (p<0.001), 3D-shape-from-
shading (p=0.004) and 3D-shape-from-texture (p<0.001) were larger in DLBD patients compared to 
controls.  Errors-in-depth scores for 3D-shape-from-disparity did not differ from controls (p=0.24). On the voxel-
wise level, there was no correlation between performance on the 3D-shape tests and GM volume loss. 

Conclusion 

3D-shape perception is affected in DLBD. This may be related to imbalances in neurotransmitter modulation or 
changes in visual afferents rather than GM volume loss per se. 
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Aims 

Alzheimer’s disease (AD) and Lewy body dementia (LBD) are two of the most common forms of dementia, 
characterized by different clinical profiles. The objective of this study is to investigate differences in attention 
between these two dementia groups by investigating reaction times (RT) from an attention task and to relate 
specific RT performance deficits to clinical variables in the LBD group. 

Method 

We studied RT data from 39 LBD and 27 AD patients and 22 healthy controls (HC) matched by age and gender. 
An Ex-Gaussian curve was fitted to RTs from correct trials describing each subject’s RT distribution by three 
parameters: mu and sigma represent the mean and standard deviation of the Gaussian component while tau 
quantifies the exponential part. 

Results 

Tau is significantly higher in both dementia groups as compared to HC, but not significantly different between the 
dementia groups. While there is no difference in mu and sigma between AD and HC, both parameters are 
significantly higher in LBD compared to HC as well as AD. Tau is significantly correlated with cognitive fluctuation 
scores in the LBD group while the severity of Parkinsonism is correlated with mu and sigma. 

Conclusion 

As shown in the present and in previous studies AD mainly affects the exponential component of RT. In contrast, 
LBD causes problems with the Gaussian in addition to the exponential component which relates to greater 
perceptual and motor deficits in LBD. This might provide an analysis method to more reliably distinguish AD and 
LBD patients on the basis of behavioural data. 
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Aims 

Verbal fluency tasks can help distinguish between different causes of dementia.  In Alzheimer's disease (AD), 
patients show greater impairments in semantic compared with phonemic fluency whereas other types of dementia 
generally lead to comparable impairment on both fluency tasks.  Mutations in the Glucocerebrosidase (GBA) 
gene are a risk factor for the development of DLB and have an effect on the disease phenotype. We aimed to 
establish whether the pattern of verbal fluency impairment can differentiate between patients with Dementia with 
Lewy bodies (DLB) with and without GBA mutations.  

Method 

32 DLB patients underwent genotyping for GBA mutations and were compared to 20 AD patients matched for 
age, education, age of immigration, and Montreal Cognitive Assessment scores. Subjects underwent 
assessments of verbal fluency. 

Results 

AD (n=20) and DLB non-GBA (n=20) patients had identical deficits, which were more pronounced on the 
semantic task. DLB GBA mutation carriers (n=12) were more severely impaired on both tasks compared to 
patients with AD (AD vs. DLB GBA: semantic p=0.034, phonemic p=0.0045) and to patients with DLB non-GBA 
(DLB non-GBA vs. DLB GBA:  semantic p=0.043, phonemic p=0.031).  

Conclusion 

DLB patients who do not carry mutations in the GBA gene have similar verbal fluency deficits to the ones seen in 
patients with AD, but their deficits differ from DLB patients who carry mutations in the GBA gene. This finding 
implies that the clinical phenotype of DLB non-carriers is more similar to AD, whereas DLB GBA mutation carriers 
are more similar phenotypically to other subcortical types of dementia, such as PDD 
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Aims 

Parcinson disease (PD) remains one of the most actual problems, which leads to disability and to decrease a 
quality of life, in addition it leads to the development of dementia. 

Purpose: To assess  the cognitive and neuroimaging characteristics in patients with PD. 

Method 

The study included 42 patients with newly diagnosed PD (17 of them were male and 25-female). The age of the 
patients was from 42 to 68 years. In order to determine the motor disorders we used the scales M Tinetti. To 
establish the degree of cognitive dysfunction we used the scale MMSE and MoCA. The MRI was done to assess 
the morphological substrate of brain.  The control group included 20 men and women with  the same age without 
PD. 

Results 

The obtained data indicated to development of cognitive disorders in patients with PD and that disorders were 
more expressed than motor disorders. Average value of the results of MoCa- test amounted 18,2±0,6 points, 
MMSE – 21,9±0,1 points. The MRI revealed increase signal from the reticular part of substantia nigra with 
smoothing borders between substantions. The results of MRI of some patients showed the small outbreaks of 
gliosis in the white matter of the cerebral hemispheres without perifocal edeme. 

Conclusion 

 The cognitive disorders are more pronounced than the motor disorders and they are correlate with neuroimaging 
characteristics. It is necessary to note that all patients with PD are in need of early diagnosis of  cognitive 
disorders. 
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Aims 

To analyze the characteristics of cognitive deficits in patients with Parkinson’s disease(PD) by Montreal cognitive 
assessment(MoCA),and compare the value of the MoCA with the mini-mental state examination (MMSE ) in 
screening the cognitive deficits in patients with PD, and discuss the selection of the cut-off score. 

Method 

129 patients with PD were tested by MoCA and MMSE,and the results were analyzed by statistics. 

Results 

The total score of MoCA in groupN,groupMCI and groupPDD have significant deviation(P<0.01),compare each 
two groups,the score of the cognitive domain in executivetrails Bclock and serial 7s have significant 
deviation(P<0.05),the appropriate cut-off score for MoCA to screen MCI is 23,for MoCA to diagnose PDD ,the 
appropriate cut-off score is 21. 

Conclusion 

MoCA can be used as a effective instrument for screening the cognitive deficit of PD patient; Compared with 
MMSE, MoCa is more sensitive in screening the mild cognitive impairmentMCIof PD patients different cut-off 
scores may impact the sensibility and the specificity of the MoCA. 
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Aims 

We need  method for investigate olfactory function  and odor memory in Russian population. It is perspective for 
early indication patient with neurodegeneration disease. Aim of this trial is explore opportunities Odor Memory 
Test™ (OMT™)  and Smell Identification Test™ (SIT™) for Russian population, and the rationality of use in 
clinical practice.  

Method 

We collected 68 clinical healthy subjects, who administered SIT™ (Americans English, in authors translation), 
and the 48 subjects of them administered the OMT™. Also we have also group  of  patient  with Parkinson’s 
Disease (44 patients), who administered the OMT™. We evaluated individually results according  formal normal 
ranges for both test. Also we calculate coefficient correlation Spearmen’s for test results. 

Results 

Formally 16% healthy subject have normal olfaction  according SIT™, 76% mild and 8% moderate hyposmia. It is 
due part of  odors was not familiar for patients or was not accurately reproduced.OMT™ demonstrated  normal 
odor memory for 97,92% of those, and was decreased  for 2,08% (1 healthy man).Coefficient correlation 
Spearmen’s is 0,518, that is less than critical  value. It is not statistically significant. For Parkinson’s Disease(PD) 
OMT™ indicate signed decrease (near 42%) results vs normal range. 
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Conclusion 

For our opinion OMT™ can used in clinical practice in Russia. Use SIT™ in Russia required changed some odor 
or determinate new normal range for Russian. Have not statistically significant correlation SIT™ vs. OMT™ can 
be explained insufficient adaptation the American version for Russian population. For PD OMT™ results is 
decrease vs normal, and it can used without additional adaptation. We plan to continue the research. 
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Aims 

One aim of this study is to differentiate and characterise different strains of in vitro formed alpha-synuclein fibrils 

by using transmission electron microscopy. Another aim is to look at alpha-synuclein lipid interactions by cryo 
transmission electron microscopy.  

Method 

We are using high-resolution electron microscopy to investigate different strains of alpha-synuclein fibrils and to 
image alpha-synuclein lipid interactions.  

Results 

We've assembled an image gallery of different strains of in vitro formed alpha-synuclein fibrils and characterised 
them by using transmission electron microscopy. These fibril strains are formed under different conditions and 
differ in diameter, cross-over, twisting, etc..  
 
When looking on the interaction between alpha-synuclein and lipids, we found a novel type of “double-bilayer 
membrane”, which is leading us to the working model, that alpha-synuclein enables membranes to approach 
each other, therefore possibly initiating membrane fusion. 

Conclusion 

The characterisation of different in vitro alpha-synuclein strains may help other researchers to discriminate 

between different strains and relate them to different stages in Parkinson's disease or to other synucleinopathies. 
 
Our finding that alpha-synuclein enables membranes to approach each proposes a novel function of alpha-
synuclein in biological cells.  
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Aims 

Lewy bodies, the hallmark of Parkinson’s disease (PD) and other synucleinopathies contain the protein alpha-
synuclein that undergoes several post-translational modifications. Our goal is to develop sensitive quantification 
methods for various alpha-synuclein variants and investigate if they can serve as a biomarker for PD. 

Method 

Biochemical fractionation of cingulate (affected) and occipital (unaffected) cortex from control and PD brains 
(N=10) were performed using tris buffered saline (TBS), triton-X-100 and formic acid (FA). Then on-bead 
digestion of alpha-synuclein was performed using trypsin after immunoprecipitation followed by analysis using 
nano LC-MS/MS and parallel reaction monitoring (PRM). The efficiency of every biochemical tissue fractionation 
steps and immunoprecipitation was monitored by MALDI-TOF and Western blotting (WB). 

Results 

The optimized brain fractionation and immunoprecipitation method was compatible with mass spectrometry and 
WB. The nano-LC-MS/MS analysis detected presence of few truncated alpha-synuclein in different brain 
fractions. Quantitative analysis using PRM showed that the levels of tryptic and non-tryptic peptides of alpha-
synuclein in the FA soluble fractions from PD cingulate region are significantly increased compared to the 
controls. Densitometric quantification of the alpha-synuclein (17 kDa band) in WB revealed significant difference 
between the PD and control samples from TBS and FA fractions from both regions. The FA fractions of cingulate 
cortex showed presence of additional bands of 34, 12 and 8 kDa that represents higher oligomers and truncated 
forms of alpha-synuclein. 

Conclusion 

A truncated form of alpha-synuclein is higher in PD than the control. Identifying pathological alpha-synuclein 
species might help for diagnosis and prognosis of PD at early stage. 
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Aims 

Moyamoya disease (MMD), a rare chronic, progressive cerebrovascular disease leads to occlusion of intracranial 
internal carotid arteries and its proximal branches. Movement disorders, as for parkinsonism, are rarely revealing 
this pathology. We aim to present an unusual clinical presentation of MMD and insist on the role of cerebral 
angio-MRI to find this diagnosis. 

Method 

We report a case of a 51-year-old female, who was hospitalized in neurology department of military hospital of 
Tunisia in April 2012. She had as initial clinical manifestation a tremor localized in her left arm dating since three 
days. Clinical and radiological data were noted. 

Results 

Clinical examination showed unilateral extrapyramidal syndrome. In the CT scan, we found a thalamic hematoma 
and intraventricular hemorrhage. She was diagnosed MMD based on the angiography demonstrating bilateral 
intracranial internal carotid artery stenosis with puff of smoke appearance. She did not consent for 
revascularization procedure and she had only medical treatment. 

Conclusion 

MMD is commonly associated with cerebral Hemorrhages in adults. Intracerebral hematoma is the most 
frequently in the basal ganglia region. Thalamic bleed is relatively uncommon and found in about 21.4% patients. 
Clinical manifestations are usually hemiparesis. Movement disorders and especially parkinsonism as revealing 
symptom are very rare. To our knowledge only 8 patients had movement disorder in this context due to 
anatomical or functional lesions in basal ganglia. In front parkinsonism, angio-MRI is mandatory to not 
misdiagnose this disease.  
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Aims 

Luminescent Conjugated Oligothiophenes (LCO) have been introduced as a novel class of conformation-sensitive 
fluorescent probes for selective staining of protein aggregates. One pentameric LCO, p-FTAA, has demonstrated 
efficient staining of β-amyloid, tau and prion aggregates in cerebral tissue from patients and animal models.

1
 

However, the detection of α-synuclein was only reported in vitro using recombinant fibrils.
2
  

Method 

We used TgM83 mice overexpressing mutated human α-synuclein, and non-transgenic rats stereotaxically 
injected with recombinant WT α-synuclein fibrils.  Medulla sections were obtained from patients with various 
synucleinopathies. p-FTAA was synthesized according to reported procedures,

1
 and staining was compared to 

standard immunofluorescence using the conformational antibody 5G4.
3
 

Results 

p-FTAA was observed using a green filter on a standard epifluorescence microscope. Inclusions and injected 
fibrils were readily detected in mice and rats, respectively. Lewy bodies and few neurites, as well as cytoplasmic 
glial inclusions were strongly stained (Figure 1). Comparison with 5G4 immunofluorescence is in progress. 
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Figure 1. p-FTAA staining of brain sections from tgM83 mice (A), rats bearing intra-cerebral fibrils of α-synuclein 
(B), PD (C) and MSA patients (D). 

Conclusion 

We report preliminary evidence for LCO staining of α-synuclein aggregates in cerebral tissues.  
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Aims 

The diagnosis of Lewy body dementia (DLB) has been based on consensus guidelines recommended by the third 
DLB international workshop. However, as not all clinics or primary care physicians are capable of evaluating 
dopamine transporter and neuroleptic sensitivity, there is need for a simplified diagnostic guideline. This study 
sought to assess the accuracy of a simplified check sheet for diagnosis of DLB. 

Method 

Among 288 patients who presented to our clinic with chief complaints of memory loss, 28 (13 men and 15 
women, ages 78.8±7.29 years) were diagnosed with DLB using the consensus guidelines. Four features including 
fluctuating cognition, recurrent detailed visual hallucinations; spontaneous parkinsonism and rapid eye movement 
(REM) sleep behavior disorder (RBD) were selected for our check sheet to evaluate the accuracy of DLB 
diagnosis. 

Results 

Average time course was 1.60 years from the onset of cognitive functional decline to the first visit (SD 0.95). At 
initial presentation, average MMSE was 20.6±4.86 (mean±SD). Fluctuating cognition was seen in 5 patients 

(18%), visual hallucinations in 23 (82%), parkinsonism in 23 (82%), and RBD in 17（61%）. Except for two DLB 

patients having reduced uptake of dopamine transporter in the putamen and parkinsonism or RBD, 26 patients 
(92%) satisfied the diagnosis for DLB. Of these, 32% of patients presented with visual hallucinations, 
parkinsonism, and RBD; 25% with visual hallucinations and parkinsonism; and 7% with all four features. 

Conclusion 

Diagnosis of DLB was possible using our simple check sheet in 92% of DLB patients diagnosed by consensus 
guideline. 
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Aims 

Drug-induced parkinsonism (DIP) is clinically important due to be curable and preventable.  

The aim of this study is to investigate the clinical differences and characteristics of idiopathic Parkinson’s disease 
(IPD) versus DIP.  

Method 

We retrospectively reviewed the medical record of IPD and DIP patients who visited the five university hospitals 
from January to May in 2015. We also collected the information of co-morbidity, offending drugs of DIP, the habit 
of smoking, pesticides exposure, and taking the MRI or PET study. The differences between PD and DIP were 
analyzed by chi-squared test and t-test.  

Results 

In both PD and DIP, there were more female patients than male patients. The average age of DIP patients (74 
year-old) was higer than that of PD patients (69 year-old). Smoking experience rate was higher in DIP patients. 
DIP patients tend to have more co-morbidities such as diabetes, hypertension, dementia, depression, mental 
disease, gastric disease and osteoarthritis. The frequent offending drug was antimetics/gastrokinetics (37.2%), 
followed by antipsychotics (11.5%) and antiepileptics (6.4%). Most PD and DIP patients experienced tremor at 
rest as first clinical symptom. Compared to DIP patients (12.8%), REM sleep behavior disorder occurred 
considerably more often in PD patients (42.9%). Also, occurrence of REM sleep behavior disorder before PD or 
DIP development was more common in PD patients (48.6%) than DIP patients (20.0%). 

Conclusion 

DIP is an iatrogenic disease and can be prevented by just stopping offending drugs. We hope this study would be 
helpful for the differential diagnosis and treatment of DIP.  
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Aims 

Parkinson's Disease (PD) has been classified into subtypes according to the representative motor 
phenomenology. Among various nonmotor symptoms (NMS) in PD, olfactory dysfunction reflects the anatomical 
distribution of the underlying pathology. There has been research suggesting that each subtype of PD exhibits 
different anatomical and pathological patterns of degeneration and NMS can reflect motor phenomenology in PD. 
The aim of this study was to investigate the relationship between olfactory function and PD subtype 

Method 

A total of 111 PD patients were recruited. Disease severity, motor subtype and olfactory function were assessed. 
Subjects were divided into tremor dominant type (TDT), akinetic rigid type (ART) and mixed type (MXT) according 
to classification using part III of the Unified Parkinson’s Disease Rating Scale (UPDRS). An olfactory function test 
was performed with the Korean version of the Sniffin’ stick (KVSS) test. 

Results 

Patients with TDT had significantly better olfactory function than patients with ART based on KVSS identification 
scores (6.5 ± 2.7 in ART, 8.0 ± 2.2 in MXT, 8.6 ± 2.9 in TDT, p =0.002) and TDI scores (17.0 ± 7.0 in ART, 18.7 ± 
5.9 in MXT, 22.2 ± 7.5 in TDT, p =0.009). KVSS threshold scores and discrimination scores were also lower in 
ART than in TDT. 

Conclusion 

Olfactory function not only differentiates PD from controls, but also differentiates patients with different motor 
subtypes of PD. Olfaction, a representative NMS, reflects PD motor phenomenology and may offer further insight 
into the underlying pathologic distributions of the different subtypes in the central nervous system. 
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Aims 

Dopamine transporter based imaging has high diagnostic performance in distinguishing patients with Parkinson’s 
disease (PD) from patients with non-Parkinsonian syndromes. Our previous study indicated that the “Sniffin’ 
Sticks” odor identification test (SS-16) acts as a valid instrument for olfactory assessment in Chinese PD patients. 
The aim of the study was to compare the efficacy of the two methods in diagnosing PD. 

Method 

Fifty-two PD patients were involved in this study and underwent single photon emission computed tomography 
(SPECT) imaging using the labeled dopamine transporter radiotracer 99mTc-TRODAT-1 to assess nigrostriatal 
dopaminergic function. Olfactory function was assessed with the “Sniffin’ Sticks” odor identification test (SS-16) in 
all patients who received DAT-SPECT scanning. Statistical analysis (SPSS version 21) was carried out to 
determine the diagnostic accuracy of SS-16 as well as its correlation with 99mTc-TRODAT-1 SPECT, its positive 
predictive value (PPV), and negative predictive value (NPV). 

Results 

We identified a negative correlation between SS-16 and DAT SPECT (Kappa = 0.269, p = 0.004). By using the 
99mTc-TRODAT-1 uptake results as the gold standard, the sensitivity and specificity of SS-16 was 56.8 and 37.5 
%, respectively. Furthermore, the negative and positive predictive values were calculated as 13.6 and 83.3 %, 
respectively. 

Conclusion 

SS-16 would not be used as a diagnostic tool for early stage PD patients. Negative results of SS-16 would not 
exclude the diagnosis of PD. Further tests are needed for validation. 
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Aims 

Marked clinical heterogeneity in patients with Parkinson's disease (PD) may be attributed to differences in 
underlying disease processes. The identification of distinct subtypes is warranted to develop specific therapeutic 
approaches. We aimed to define subtypes by clinical symptoms and biomarkers and their development over time. 

Method 

To uncover distinct subtypes we performed Latent Transition Analysis (LTA) using a heterogenous set of 18 
variables (representing motor symptoms, non-motor symptoms and biomarkers) from the Parkinson's Progression 
Marker Initiative (PPMI) dataset assessed at baseline and one-year follow-up. LTA allows not only the 
identification of subtypes by an estimation of pattern but also the dynamic of pattern over time.  

Results 

A model assuming six subtypes provided the best balance of model fit and parsimony. The identified subtypes 
showed specific patterns of symptom and biomarker characteristics. The probability of maintaining a subtype 
across one year was substantial (66-81%). Furthermore, we were able to discern specific patterns of transition 
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between subtypes as depicted.

 

Conclusion 

LTA can be used to a) identify different subtypes representing partially different underlying disease processes, b) 
unveil the transition between subtypes outlining the natural history of PD in different subtypes, c) provide an 
estimation of what progress to expect in patients with specific constellations of symptoms and biomarkers when 
conducting trials to identify disease modifying compounds, d) identify classes of patients best suited to partake in 
these trials. 
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Aims 

The diagnosis of PD lays on clinical signs of motor involvement that appear later on in the disease when most of 
the substantia nigra neurons are already lost. Hence, there is a need for a biomarker that can identify patients at 
the beginning of disease or at risk of developing PD. We aim to establish skin biopsies in PD as a specific method 
for identifying physiological and pathological forms of alpha-synuclein (a-syn) linked to the progression of the 
disease 

Method 

We started a three year-longitudinal, observational, controlled study in which we collect clinical data and skin 
biopsy at three anatomical sites (ankle, thigh and cervical area) in patients with PD patients. Immunofluorescence 
and biochemical analysis of a-syn, phosphorylated a-syn (p-asyn) and a-syn oligomers in skin nerves and 
intraepidermal nerve fiber density are assessed. 

Results 

Thirty-seven subjects have been enrolled so far. Preliminary results show that PD patients have significant 
differences in the amount of pathology-associated forms of a-syn in dermal nerves in comparison to healthy 
subjects. Furthermore, there is a significant axonal denervation in the cervical area which positively correlates to 
disease duration. Dermal denervation is stronger than epidermal nerve loss, in accordance to the localization of 
pathological a-syn deposits mainly in dermal autonomic structures. 

Conclusion 

A-syn detection and characterization in skin biopsy is an easily accessible biomarker for Parkinson disease. 
Larger patients number and longer follow-up are needed to establish the specificity and sensitivity of the 
technique 
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Aims 

The S4-study aims to characterize the distribution of alpha-synuclein (aSyn) pathology in multiple tissues and 
body fluids within the same Parkinson’s disease (PD) subjects and healthy controls (HC). A primary objective is 
development of biofluid and/or peripheral tissue markers to characterize aSyn for patient selection/enrichment 
and disease staging to inform future clinical trials.  

Method 

A multi-center, cross-sectional, observational study to evaluate aSyn pathology in multiple tissues and biofluids in 
individual subjects.  The enrollment of 60 PD subjects (20 early drug-naïve, 20 moderate without motor 
fluctuations, 20 advanced with motor fluctuations) and 20 HCs is anticipated.  Assessments include MDS-
UPDRS, MoCA, UPSIT and dopamine transporter imaging. Whole blood, serum, plasma, RNA, saliva and CSF 
are obtained and aSyn (total, phosphorylated, oligomeric and other aSyn species) levels will be quantified using 
current assays. Standardized collection, and processing of tissue biopsies from skin, sigmoid colon submucosa 
and submandibular gland for immunohistochemical analysis using a semi-quantitative analysis methodology will 
be utilized. 

Results 

6 sites have enrolled 11 HC and 39 PD (8 early, 17 moderate and 14 advanced stage) subjects and biofluids and 
tissue have been collected through 9/2016. Enrolment will continue until mid of 2017.  Samples are centrally 
stored and processed. S4 shows feasibility of collecting biofluids and peripheral tissue within the same subject. 

Conclusion 

The S4 study design offers the possibility for characterizing inter- and intra-individual aSyn pathology in tissues 
and biofluids across the spectrum of disease severity and identifying the optimal matrix for aSyn identification for 
disease confirmation and clinical trials. 
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Aims 

To accelerate discovery of diagnostic and progression biomarkers for Parkinson's disease (PD), the NIH-NINDS 
established the PD Biomarkers Program (PDBP) in 2012. This program supports standardized longitudinal clinical 
data collection and laboratory-based biomarker discovery, and provides broad research access to clinical data 
and associated biospecimens. Through these activities, the PDBP promotes discovery of candidate biomarkers 
that will ultimately contribute to the improved design and outcome of clinical trials for PD. 

 

Method 

Each PDBP site collects clinical data and biospecimens from subjects with PD and healthy controls. More than 
1500 participants have enrolled in PDBP studies. Clinical data is available through the associated NINDS Data 
Management Resource (DMR); over 1 million data points are available. Biospecimens are available through the 
NINDS BioSEND repository. More than 1400 DNA samples are available, most genotyped by NeuroX chip array. 
To date, 1549 plasma, 288 serum, and 149 CSF samples have been distributed for hypothesis-driven biomarkers 
studies. Recently, the PDBP has expanded to include subjects with parkinsonisms and Lewy Body dementias. 

Results 

The NINDS PDBP has successfully established infrastructure for collection and distribution of standardized 
clinical data and biospecimens, and has supported discovery-based research. PDBP investigators are currently 
considering next steps, including replication in independent cohorts and prioritization of progression markers 
through longitudinal follow-up. The NINDS continues to provide opportunities for discovery-based projects using 
available biospecimens. 

Conclusion 

The NINDS PDBP supports biomarkers discovery with standardized longitudinal clinical data and associated 
biospecimens, available to the research community for biomarker discovery in PD and related disorders. 
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Aims 

Dementia with Lewy Bodies (DLB) is thought to be on a clinico-pathological spectrum between Parkinson's 
disease (PD) and Alzheimer's disease (AD). Mutations in the GBA gene are frequent among DLB and PD patients 
whereas APOε4 is a significant risk factor for AD and not PD. Reports have been variable regarding the 
frequency of APOε4 in DLB. We aimed to explore the frequency of APOε4 in a cohort of DLB patients who were 
carriers and non-carriers of GBA mutations. 

Method 

67 consecutively recruited, newly diagnosed Ashkenazi Jewish (AJ) patients with clinically probable or possible 
DLB, underwent genotyping for the 8 known AJ GBA mutations as well as APOε polymorphisms. 

Results 

Epsilon4 allele frequency in all DLB patients was 17.9%. 33% (n=22) of all DLB patients were carriers of 
mutations in the GBA gene. The frequency of epsilon4 allele in non-GBA-DLB was 20% compared to 13.6% 
among GBA-DLB patients (p<0.001). Within group analysis revealed younger age of symptom onset among 
APOε4 carriers in the non-GBA-DLB group (69.7±5.80 vs 73.3±6.11 yrs p=0.048). This effect was not found in the 
GBA-DLB group.   

Conclusion 

The APOε4 allele and mutations in the GBA gene seem to influence the clinical course of DLB among Ashkenazi 
Jewish patients differently. Mutations in the GBA gene might enhance synuclein deposition as in PD, while the 
APOε4 allele might enhance amyloidopathy as in AD, among AJ DLB patients.   
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Aims 

Mutations in the Glucocerebrocidase gene (GBA) are a well-established risk factor for Parkinson disease (PD). 
GBA-associated PD (GBA-PD) seems to have a more severe clinical phenotype than idiopathic PD. However, 
differences in clinical manifestation between patients who carry severe and mild mutations in the GBA gene have 
yet to be reported 

Method 

We assessed motor, cognitive, olfactory and autonomic functions in a cohort of Ashkenazi Jewish PD patients 
who were screened for seven common mutations in the GBA gene. Differences in clinical manifestation were 
compared between patients with no known mutations (iPD), patients with mild GBA heterozygote PD (mGBA-PD), 
severe GBA heterozygote PD (sGBA-PD) and patients with PD, homozygote or compound hetrozygotes GBA 
carriers (GD-PD).  

Results 

149 iPD, 139 mGBA-PD, 39 sGBA-PD and 25 GD-PD participated in the study. Worst motor and cognitive 

performance, olfaction and depression were related to GBA mutations (p<0.03). Even when adjusted to disease 
duration, performance deteriorated based on mutation with worst performance observed in the GD-PD group 
followed by the sGBA-PD and mGBA-PD. Severity of mutation was also associated with more dyskinesias 
(p=0.02), hallucinations (p<0.001) and higher intake of dopaminergic medications (p<0.001). When analysis was 
adjusted for medication intake, GD-PD and sGBA-PD patients still presented with more hallucinations (p=0.012) 
than mGBA-PD and iPD. 

Conclusion 

A “dose” like effect was observed in clinical manifestation in relation to genotype, with more severe disease 
manifestation in severe GBA mutation carriers and GD-PD than mild GBA-PD and iPD. These findings have 
important implications for patients care. 
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Aims 

During these years many genetic studies using deep sequencing techniques have underlined  genetic 
comorbidities in neurodegenerative disorders shaking the specific relationship between gene and pathology. 
Herein we have performed a genetic comorbidities study in Parkinson’s Disease (PD) never described in 
literature. Our objective was to analyze a cohort of Italian Parkinson samples by screening the most relevant (PD) 
related genes together with hereditary neurodegenerative disorders genes, Peripheral Nervous System (PNS) 
genes and Inherited Neuromuscular Disorder genes. 

Method 

Next Generation Sequencing (NGS) analysis and Multiplex ligation-dependent probe amplification (MLPA) has 
been performed in a cohort of 83 idiopathic PD Italian patients. MLPA kit was composed by 8 PD genes while 
SureSelect Agilent platform by 100 neurodegenerative disease genes. Data collected from NGS experiments 
were analyzed in order to identify single nucleotide variants and small insertions/deletion. 

Results 

Data analysis showed the presence of non-synonymous mutations in 20 (24%) of PD patients. We observed new 
non-synonymous mutations in PD genes as GBA, LRRK2, PINK1, ATP13A2 and PARK2. The most interesting 
data concerned non-synonymous mutations found in non PD genes as MFN2 (related to Charcot-Marie-Tooth), 
CYP27A1 (related to Cerebrotendinous Xanthomatosis) and SPG11 (related to Spastic paraplegia). 

Conclusion 

NGS data report variations in non PD genes opening  intriguing prospective in the genetics of PD whereit is clear 
that the old genotype-phenotype vision is very simplistic and that the approach to the neurodegenerative diseases 
must be change. 
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Aims 

The purpose of the study is searching of the genetic factors in development of Parkinson’s disease (PD) and its 
clinical characteristics and neuropsychological abnormalities at Russian patients. During our clinic and genetic 
research of Parkinson’s disease we’ve examined PD patients (N=220) and control individuals (N=211). 
Psychological investigation of 322 PD was carried out. In the expanded samples of patients and control 
individuals the association analysis of PD with polymorphic variants of serotoninergic system genes was 
performed: serotonin transporter (5-HTTLPR and Stin2), tryptophan hydroxylase ТPН (rs1800532), and serotonin 
receptors HTR1B (rs6296 or 861G>C), HTR2A (rs6311 or -1438G>A) and HTR2C (rs6318 or Cys23Ser).  

Method 

When comparing the frequencies of alleles and genotypes χ2 criterion was applied in groups of patients and 
controls. SNP association with the disease were analyzed using the software package PLINK 1.07. To detect 
associations between clinical and neuropsychological characteristics and genotypes (alleles) was performed 
univariate (ANOVA) analysis. 

Results 

A significant association was observed between the genotype HTR2А*A/A and development of akinetic-rigid form 

PD in Bashkortostan Republic (OR=6,682; p=0,0003). The comparative analysis of the investigated polymorphic 
loci of genes 5-HTT, ТPН, HTR1B and HTR2C hasn’t revealed significant differences between PD samples and 
controls. The study found no effect of polymorphic variants of the genes of the serotonergic system in the 
development of neuropsychological disorders in patients with PD. 

Conclusion 

Genotype HTR2А*A/A, determining decrease of the enzyme expression, may be considered as genetic markers 
of the increased risk contributing to development of akinetic-rigid form PD in Bashkortostan Republic. 
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SNCA RISK HAPLOTYPES IN Α-SYNUCLEINOPATHIES 
C. Blauwendraat
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Aims 

There is increasing recognition that the neurodegenerative disorders dementia with Lewy bodies (DLB), 
Parkinson disease (PD) and multiple system atrophy (MSA) overlap at pathological, clinical and molecular levels. 
These disorders, collectively named α-synucleinopathies, are characterized by the deposition of abnormally 
phosphorylated, fibrillar α-synuclein within the nervous system. We performed haplotype analysis of 
the SNCA region, encoding α-synuclein, to investigate whether distinct haplotypes are associated with increased 
risk for disease, and to study whether these are shared between different types of α-synucleinopathies. 

Method 

Genotype data was created of 176 pathology-proven DLB cases, 83 pathology-proven PD cases, 80 pathology-
proven MSA cases, and 775 neurologically normal controls. Additionally, we used the Parkinson’s Progression 
Markers Initiative (PPMI) and the International Parkinson's Disease Genomics Consortium (IPDGC) NeuroX 
genotypes. To assess the potential molecular consequences of SNCA risk haplotypes, we investigated whether 
these haplotypes had an influence on the expression of SNCA by using genotype control data in combination with 
microarray, RNA-seq and CAGEseq expression data. 

Results 

Several haploblocks were identified spanning the SNCA region, each containing several different haplotypes. 

Next, we performed genotype and haplotype association analyses, which demonstrated a significant 
overrepresentation of both SNCA genotypes and haplotypes in DLB and PD cases compared to controls, but no 
significant associations were found between MSA and controls.  

Conclusion 

Our preliminary analysis indicates that certain haplotypes have a subtle influence on SNCA expression. In 

conclusion, these findings suggest that the identified risk haplotypes increase risk for disease via modest 
expression changes of SNCA. 
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THE GENETIC BASIS OF DEMENTIA WITH LEWY BODIES 
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Aims 

Dementia with Lewy bodies (DLB) is one of the most underserved common diseases. From clinical to pathological 
aspects, DLB is often a difficult disease to diagnose. The genetics of DLB has been tremendously understudied 
and only recently have we started to tease out the genetic aspects of DLB. This has been possible largely due to 
recent advances in technology and collaborative approaches that have allowed us to query the genome of large 
numbers of individuals. The vast majority of publications dealing with the genetics of DLB have been of very small 
size (in the region of 100 cases), which is not comparable with recent work performed in other neurodegenerative 
diseases. 

Method 

Here, I will discuss recent findings in the genetics of DLB, including large genome-wide association studies and 
sequencing efforts designed to identify novel causative and risk factors for this disease and that are currently 
underway. 

Results 

So far these studies have highlighted several genes known to be involved in neurodegenerative diseases, most 
notably: SNCA and APOE. The involvement of both genes is not entirely surprising and is in line with what we 
know occurs at the pathological level in this disease. DLB-specific causes and risk factors have so far not been 
identified. 

Conclusion 

We now know genetics plays a significant role in the etiology of DLB, despite the fact that the findings so far have 
only pointed to genes also involved in other neurodegenerative diseases. 
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HUMAN PRDX6 SNP T177I MIGHT BE BENEFICIAL FOR PATIENTS SUFFERING FROM 
NEURODEGENERATIVE DISEASES: AN IN SILICO STUDY 
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Aims 

Recent reports have shown that enhanced expression of an antioxidant enzyme Prdx6 instead of restraining 
further increases oxidative stress and aggravate neurodegenerative diseases(ND). Gain of phospholipase 
activity(PLA2) due to phosphorylation of Prdx6’s T177 residue is considered the reason. Interestingly, 
resequencing data registered by 1000genomes revealed existence of nsSNP T177I. Considering importance of 
T177 residue, we wanted to understand the effect of T177I mutation on Prdx6’s structure& investigate whether 
this polymorphism is deleterious to enzyme's physiological antioxidative peroxidase function thereby worsening 
ND. 

Method 

We generated MD simulated models for Wt and mutant Prdx6, and their trajectories were analysed to 
comprehend the difference in tertiary structure, shape, stability&flexibility. Systematic secondary structure 
comparison of Wt&T177I Prdx6 was done to study the effect of conformation change on active site catalytic 
behaviour. 

Results 

T177I&Wt Prdx6 has some structural differences which lie mostly in the regions that affect neither the alignment 
of a typical thioredoxin fold nor the active site localisation. Comparison of active site’s structure, flexibility, and 
ligand binding properties indicated T177I to have no damaging effect on Prdx6’s peroxidase activity. 

Conclusion 

T177I Prdx6 has lost its ability to gain phosphorylation mediated aiPLA2 activity but its peroxidase activity is 
intact. Since, enhanced aiPLA2 activity of Prdx6 is alleged to aggravate ND, it appears that T177I might prove to 
be a beneficial mutation for individuals suffering from ND as their antioxidant enzyme Prdx6 would be catalytically 
active but would no longer be a potential risk at higher concentrations due to phosphorylation mediated gain of 
aiPLA2 activity. 
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REGIONAL DIFFERENCE OF PUTAMINAL TYROSINE HYDROXYLASE REDUCTION IN 
NEUROPATHOLOGICALLY PROVEN LEWY BODY DISEASE 
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Aims 

We performed imaging analysis of putaminal dopaminergic innervation and investigated its clinicopathologic 
correlates. 

Method 

We measured tyrosine hydroxylase immunoreactivity (TH) in dorsolateral and ventromedial putamen in 501 cases 
of Lewy body disease using image analysis. We scored neuronal loss in the midbrain and counted Lewy bodies 
(LB) in the neocortex with α-synuclein immunohistochemistry. Cases were assigned to clinical subgroups 
according to predominant syndrome – dementia, Parkinsonism and dementia (PDD) or parkinsonism (PD). 
Correlation tests and multivariate analyses were used to examine correlates of regional putaminal TH, neuronal 
loss, and LB counts with respect to 29 PD GWAS risk variants and to APOE4. 

Results 

TH was reduced in dorsolateral (79%) more than ventromedial putamen (57%). There was an inverse correlation 
between dorsolateral TH and neuronal loss in substantia nigra (r=-0.49, p=2×10

-7
) and a weaker inverse 

correlation with ventral tegmental area neuronal loss (-0.22, p=1.2×10
-6

). Dorsolateral TH was better preserved in 
dementia than in PD and PDD. Ventromedial TH showed no difference across clinical subgroups. Dorsolateral TH 
correlated with LB counts in neocortex, while ventromedial TH correlated with LB counts in limbic cortices. 
Genetic analyses failed to show an association between any of the 29 PD GWAS risk variants or APOE4 with 
putaminal TH. 

Conclusion 

The results demonstrate regional differences in putaminal dopaminergic degeneration, and confirm vulnerability of 
nigrostriatal pathway in Lewy body disease. The failure to find association with PD GWAS risk factors suggests 
that they are not associated with quantitative phenotypes, but more likely related to risk of disease per se. 
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INTEGRATED WHOLE GENOME EXPRESSION PROFILING OF SUBSTANTIA NIGRA IN PARKINSON'S 
DISEASE TO COMPREHENSIVELY INVESTIGATE POTENTIAL GENETIC BIOMARKERS AND POSSIBLE 
DRUG TARGETS 
M. Murthy

1
 

1
University of Mysore, DOS in Genetics and Genomics, Mysore, India  

 
Aims 

Whole genome expression profiling of substantia nigra was carried out in 171 samples from 9 datasets to identify 
differential expression pattern across different studies and their contribution to disease pathway. 

Method 

Total RNA was extracted from dissected brain tissues and expression profiling was performed using Affymetrix 
Human Gene Chip Primeview array. In addition, a meta-analysis was carried out using 9 publicly available 
datasets. The raw data sets was analyzed and normalization was carried out using the RMA (Robust Multi-array 
average) normalization algorithm. Principal component Analysis (PCA) was performed for quality control 
assessment. Only genes with P value <0.05 and log2-fold change (log2FC) >1 were considered significant. 
Multiple testing was corrected using the Benjamini–Hochberg FDR method to obtain the adjusted P-value. 
Subsequently, cluster analysis,gene ontology, functional annotation and enrichment was performed. 

Results 

Expression profiles of 92 cases and 79 controls identified 424 DEGS consistently in two or more studies with 36 
genes with >5 fold change. Our study proposes diagnostic markers like GNAS and DDC and several therapeutic 
targets like PGC, RBM3, SLC18A2 and TH. The study also suggests regulatory partners which can be probable 
pharmacological modulators that might prove useful in treatment. 

Conclusion 

The study exclusively on expression profiles in substantia nigra uses top significant DEGs to identify the effect of 
DEGs on their interacting partners in the disease pathway.  
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THE FAROESE PARKINSON’S DISEASES RESEARCH PROGRAM – MULTIFACTORIAL ANALYSES OF A 
COMPLEX SYNDROME 
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3
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Aims 

The program aim is to assess the contribution of genes and environment influencing susceptibility and 
progression underlying Parkinson’s disease (PD) utilizing a combined population and pedigree approach.  

The etiology of PD is unknown but genetic and environmental determinants seem to be involved in the etiology, 
probably in interaction. To decipher their relative contributions requires the homogeneity afforded by population 
isolates. The Faroe Islands have excellent historical genealogy, elevated risk of PD and high exposure to 
environmental risk factors. Comparing and contrasting findings within and between family-based cohorts provides 
a unique opportunity. 

Method 

As of January 2015, the Faroese cohort consists of 270 PD patients with clinical data, blood samples, detailed 
genealogic, lifestyle and environmental data available for ~80%. Also 253 controls and 156 unaffected relatives 
have provided a blood sample and lifestyle/environmental data. Ongoing clinical research exams detail 
autonomic, cognitive, motor, psychiatric, sensory and sleep components of PD, and explore potential prodromal 
features in asymptomatic relatives. Follow-up has been performed for 53 living patients and 46 unaffected 
relatives. Pedigrees have been constructed identifying two major clusters of increased incidence.  

Results 

Our genetic approach includes segregation and power analyses, under a variety of models, employing PD, 
related traits and liability classes. Targeted sequencing and genotyping has assessed pathogenic mutations in 
genes for parkinsonism. Genome-wide high-density genotyping (n=230) and exome sequencing (n=50) has been 
performed. In parallel, environmental research has explored exposure to persistent pollutants. 

Conclusion 

The Faroese Research Program offers a unique opportunity to study multiple aspects of PD risk and progression. 
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GENETICALLY DIVERSE MOUSE MODELS - A NEW SYSTEM TO IDENTIFY THE GENE NETWORKS THAT 
UNDERLIE SUSCEPTIBILITY, VARIABILITY AND MECHANISMS OF NEURODEGENERATION. 
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Aims 

Neurodegenerative disease is thought to result from the culmination of life history and interactions between 
genetic background and the environment.  Progress toward treatment and prevention requires new approaches 
that enable genetic analysis of complex systems.  The Collaborative Cross (CC) is a panel of 8-way multiparental 
recombinant inbred mice strains designed for the analysis of diseases caused by the combined effect of multiple 
genes.  To investigate the feasibility and suitability to neurodegenerative research, the acute MPTP-induced 
Parkinsonism model was employed in a panel of CC mice. 

Method 

Thirty two CC F1 hybrid strains (≥10 mice/strain) and a reference population of C57BL/6J mice were intoxicated 
with 60 mg/kg MPTP by intraperitoneal injection of 15 mg/kg or 0.5 ml saline given as four injections two hours 
apart.  Mice were subjected to locomotor activity phenotyping (day -1, 7 & 20) and brains were collected (day 21) 
for stereological analysis of the dopaminergic population of the substantia nigra. 

Results 

The MPTP dose was tolerated by the CC F1 hybrid strains with minimal animal death during the acute toxicity 
phase (24h post MPTP).  Strain-dependent variation in locomotor activity was identified.  Stereological analysis of 
neurodegeneration within the substantia nigra is on-going and preliminary results will be presented. 

Conclusion 

Traditional model systems do not allow the study of the gene networks that underlie complex diseases.  The CC 
panel of recombinant mouse strains now provides the opportunity to dissect the complex etiology of 
neurodegeneration in the context of an experimental model system that more accurately reflects the genetic 
structure of human populations. 
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GENOME-WIDE ASSOCIATION OF THE PARK10 LOCUS IN IDIOPATHIC AUTOPSY-PROVEN LEWY BODY 
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Aims 

We have previously shown that the PARK10 locus is strongly associated with Parkinson disease (PD) using both 
autopsy-confirmed (AC) Lewy body (LB) PD and AC-controls, but not associated using clinically-diagnosed 
datasets.  This finding supports the multiple reports that up to 20% of clinically diagnosed PD have additional 
neuropathological findings other than LB PD on autopsy.  To confirm the PARK10 association, we genotyped a 
second independent AC-PD and AC-control dataset.  

Method 

137 AC-PD cases and 55 AC-control DNA was obtained from the UK brain bank.  These were genotyped for 
rs10788972, the SNP demonstrating the strongest previous association.  This dataset was analyzed individually 
for association and jointly with the previous dataset collected by the Autopsy-confirmed PD Genetics Consortium 
(APDGC) (Beecham et al. 2015). 

Results 

Association results from the UK brain bank samples demonstrated positive association for rs10788972, with  p = 
0.02.  Joint analysis (621 cases, 1200 controls) demonstrated genome-wide association (p = 4.43E-09).   

Conclusion 

This finding has several important implications for both PD and studies in neurodegeneration.  First, this confirms 
PARK10 as a major locus for idiopathic, Lewy-body PD, based on genome-wide association and previous linkage 
studies.  Second, the reason for the absence of association in clinically-defined cases and controls is 
unclear.  While the most likely mechanism is neuropathological heterogeneity, it would seem that heterogeneity in 
PD cases AND controls are needed to contribute to this finding.  This raises the question whether using clinically-
identified controls is adding more genetic heterogeneity to current genetic analyses in neurodegenerative studies 
than previously thought. 
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RARE GENETIC VARIANTS IN DEMENTIA WITH LEWY BODIES IDENTIFIED BY WHOLE EXOME 
SEQUENCING 
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Aims 

Recent studies show that genetic factors may play an important role in Dementia with Lewy Bodies (DLB). 
Different genes have been shown to be associated with DLB, however evidence is still weak. 

Here, we used exome sequencing on patients with DLB to identify rare variants that were previously implicated in 
DLB (GBA,LRRK2,MAPT,APOE,APP,PSEN1,PSEN2,SCARB2,SNCA).Method 

DNA was extracted from blood samples of 10 unrelated cases conforming to both clinical and postmortem 
diagnostic criteria for DLB and sequenced using Nimblegen v2 Seqcap EZ Exome Kit. Variants were called using 
GATK and annotated by Annovar. We used the Exome Aggregation Consortium and Genome of the Netherlands 
as reference databases to filter for rare variants (MAF<1%). 

Results 

A p.N409S (rs76763715) and p.D179H (rs147138516) variant in GBA was found in two different patients. By in 

silico software, both variants are predicted to be likely pathogenic and both have previously been reported as 
pathogenic in literature. The two patients presented with parkinsonism on the age of 56 (p.N409S) and 53 
(p.D179H), shortly followed by dementia and hallucinations. Both patients had a disease course of  8 years. 
Postmortem analyses showed extensive Lewy pathology (p.N409S:Braak PD stage 6, p.D179H:Braak PD stage 
5) and mild Alzheimer’s Disease pathology (p.N409S:Braak AD stage 2, CERAD score A, p.D179H:Braak AD 
stage 1, CERAD score B) in both patients.  

No other rare variants in genes previously implicated in DLB were identified.Conclusion 

In this study we found two rare variants in GBA in ten DLB patients. Our findings support that GBA is an important 
risk gene for DLB. 
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FEATURES OF AUTONOMIC FAILURE IN ELDERLY PATIENTS WITH PARKINSON'S DISEASE AND 
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Aims 

   Recently, the number of elderly patients with Parkinson's disease (PD) and dementia with Lewy bodies (DLB) 
visited emergency ward has been increasing. Along with a rise in the aging rate, PDD and DLB have been 
regarded as Lewy body diseases (LBD) belonging to the same spectrum disorders. It is necessary to make 
attention to the dysfunction of central and peripheral autonomic nervous systems, regulated from a hypothalamus 
and sympathetic ganglion respectively, strongly relate to motor and non-motor symptoms in the elderly. In this 
study, we investigated the background of admission in LBD patients by focusing on the symptoms of autonomic 
dysfunction. 

Method 

   Among total 588 patients who were admitted to the neurology ward from January 2013 to December 2014, 51 
patients (PD 20, PDD 17, and DLB 14) were examined the reason for hospitalization, the severity and duration of 
disease, and mortality rate. 

Results 

   The average age was 80.3 ± 6.7 years. The disease duration was 4.95 ± 3. 68 years. LBD patients accounted 
for 8.67 percent of all hospitalized cases in neurology ward. Reasons for hospitalization were; motor fluctuation, 
fall, pneumonia and other infections, dehydration, appetite loss, drowsiness, syncope, and ileus. 31 percent of the 
reasons correlated with autonomic dysfunctions. Mortality rate of LBD was significantly higher than the others. 

Conclusion 

   An emergency visit with PD is caused by various symptoms. However there are few reports focused on the 
autonomic dysfunction previously. Therefore correct diagnosis and rapid emergency response require for 
autonomic failures in elderly LBD. 
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SYNERGISTIC INTERACTIONS FROM COMMERCIALLY-USED PESTICIDES IN CELL CULTURE AND 
DROSOPHILA MODELS OF PARKINSON’S DISEASE 
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Aims 

Parkinson’s disease (PD) remains the second most common neurodegenerative disease characterized by both 
motor and non-motor symptoms. The etiology of sporadic PD which represents the vast majority of cases remains 
elusive. Epidemiological and animal model studies have identified pesticides as risk factors for PD. However, the 
combinations of pesticides that elevate PD susceptibility have not been well-characterized. Moreover, a number 
of these studies depend on chemicals that are either of limited use (e.g., rotenone) or have been banned from 
use in the U.S and the EU (e.g., paraquat). Our objective is to develop multiple-hit toxin animal models that reflect 
the synergistic toxicities from commonly-used pesticides. 

Method 

We used rat dopaminergic N27 cells and the Drosophila model to test the link between exposure to pesticide 

combinations and PD risk. We tested whether different concentrations of commonly-used pesticides (including 
acephate, alachlor and atrazine) could cause additive or synergistic damage relevant to PD. We exposed N27 
cells and Drosophila to commercially-used pesticides at a range of concentrations and measured both their 
survival (cells and flies) and locomotive activity (flies).  

Results 

Two-pesticide combinations involving acephate and alachlor had a synergistic effect on N27 cells and dopamine 
neuron survival in flies. Moreover, we found additive effects on caspase 3/7 activity from the combinations of 
alachlor/mecoprop and atrazine/alachlor and select pesticides reduce locomotion behavior in Drosophila.  

Conclusion 

These findings could help determine the level of PD risk associated with some commonly-used pesticides and set 
the stage for further studies in mammalian PD models. 
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Aims 

Parkinson’s disease (PD) is characterized by a combination of genetic and environmental factors. Some risk 
factors of PD dementia (PDD) were identified such the male gender and a greater age at PD onset. The objective 
of this study was to evaluate if the environmental risk factors classically linked to PD were also associated with 
PDD.   

Method 

Among a cohort of 501 PD patients included at the Lille University Hospital, data were sufficient to define the 
diagnosis of PDD according to the MDS task force criteria for 372 patients. The association between the baseline 
characteristics and the future development of dementia was examined using Cox regression. All the variables 
with a p-value <0.1 were selected for the multivariate Cox proportional hazards model.  

Results 

Among these 372 non demented patients at baseline, a diagnosis of PDD was made in 133 subjects with a 
median delay of 16 years after disease onset. Multivariate analyses showed a significant relation between 
development of dementia and male gender, age at onset, disease duration, Hoehn and Yahr stage ≥3 and history 
of cancer. No relation was identified for environmental factors such pesticides exposure, farming occupation, 
tobacco, coffee and tea consumption and for vascular factors such hypertension, diabetes, dyslipidemia and 
obesity.  

Conclusion 

According to this preliminary study, the occurrence of PDD seemed not to be associated with environmental risk 
factors of PD. Other endogenous factors in particular non motor symptoms might have preponderant effect once 
the disease is established.  
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ADPD7-1614 
EDUCATION AND THE BRAIN: “FEED IT OR CEDE IT” HYPOTHESIS 
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Aims 

Our objective was to assess the association of education with Parkinson’s disease (PD) and dementia in a 
population-based study. 

Method 

A door-to-door survey was conducted by skilled neurologists in a representative random population-based sample 
in two Albanian cities, Tirana and Saranda. Neurological diseases, including Parkinson’s disease and dementia 
were registered. In addition, demographic and education data were collected. 

Results 

Out of 9.869 individuals, 3.057 persons were aged 50 years or older (51.8% males, mean aged 61.6 ± 9.4 years 
old) and included in our analysis, of which 83 (2.7%) had PD and 109 (3.6%) presented dementia. Education was 
negatively correlated PD and dementia, respective Spearman’s rho -0.132 (p<0.001) and -0.218 (p<0.001). 
Moreover, independent t-tests, showed that low-educated compared to middle and high-educated individuals 
presented not only older age (66.5 vs. 57.4 and 58.7 years) and larger female proportion (56.3% vs. 43.6% and 
35.9%), but also higher prevalence of Parkinson’s disease (5.0% vs. 0.9% and 0.7%) and dementia (7.0% vs. 
0.9% and 0.2%), and all analysis presented a p-value of <0.001. However, in logistic regressions adjusted for age 
and gender, education failed to show an association with dementia, while the association remained with PD. In 
fact, compared to the reference of low education, middle and high education were associated with lower PD risk, 
odds ratio 0.42 (95%CI 0.21-0.82, p=0.012) and 0.28 (95%CI 0.09-0.93, p=0.037). 

Conclusion 

Our data support the coining of the “feed it or cede it” hypothesis, depicting the protective role of education 
against neurodegenerative diseases. 
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Aims 

Previous studies have suggested possible differences in survival between dementia with Lewy bodies (DLB) and 
Alzheimer’s dementia (AD). However, they have only included select research samples which may not reflect the 
patient population at large. This study investigates diagnostic and mortality trends in one of the largest naturalistic 
DLB cohorts to date. 

Method 

251 patients with DLB and 222 age-matched patients with AD were identified through the anonymised electronic 
clinical records of the Cambridge and Peterborough NHS Foundation Trust, a large secondary mental healthcare 
provider in the UK, from 2005-2012. Demographic and clinical information were extracted from each patient 
record. Physical comorbidity categories of ‘low’ or ’high’ were assigned to each patient based on the Charlson 
Comorbidity Index. 

Results 

Diagnosed cases of DLB increased eightfold over the 8 year period. There was no significant difference between 
the 2 cohorts in terms of age, physical comorbidity, or anti-dementia drug prescribing. Use of Parkinson’s disease 
medication and neuroleptics was higher in the DLB group. Mortality (to May 2015) was significantly higher in the 
DLB than the AD cohort (70% vs 44%, p<0.0001). We present survival analyses, in which age, sex, neuroleptic 
prescribing, anti-dementia drug prescribing and physical comorbidity are all unable to account for this mortality 
difference. 

Conclusion 

Our results suggest there is a much higher mortality in patients with DLB compared to AD, independent of various 
background risk factors. Moreover, our study shows that electronic clinical record research can be a powerful tool 
in understanding diagnostic and mortality patterns of different dementias. 
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GLUCOSYLSPHINGOSINE PROMOTES ΑLPHA-SYNUCLEIN PATHOLOGY IN MUTANT GBA-ASSOCIATED 
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Aims 

Glucocerebrosidase 1 (GCase1; GBA) mutations responsible for Gaucher disease (GD) have emerged as the 

most common genetic risk factor for Parkinson’s disease (PD).  To define the molecular mechanism linking GD 
and PD. Here we propose that glucosylceramide (GlcCer), the substrate of GCase1, and its metabolites that 
accumulate in GD are key mediators linking these two diseases. 

Method 

Circular Dichroism, Electron Microscopy, Atomic Force Microscopy, Stem Cell Derived Neurons, New Mouse 
Models, Lipidomics 

Results 

Using purified alpha-synuclein, we show that all GD-related sphingolipids promote the aggregation of α-synuclein. 
We demonstrate that the GlcCer metabolite, glucosylsphingosine (GlcSph), triggers the formation of oligomeric 
alpha-synuclein species capable of pathological templating in human cells and neurons. Using newly generated 
GD/PD mouse lines, we further show that Gba knockout (KO) and mutant lines decrease survival when crossed 
with an alpha-synuclein transgenic PD line. Moreover, these GD/PD mouse lines exhibit a strong co-localization 
of GlcCer accumulations and alpha-synuclein pathology. We also demonstrate that GlcSph accumulates in the 
brains of GD/PD mice.  Taken together, these findings indicate that sphingolipids accumulating in GD, especially 
GlcSph, interact with and promote the pathological aggregation of alpha-synuclein, putting GD patients at risk for 
PD.   

Conclusion 

Our work highlights the importance of changes in the lipodome in PD and raises the prospect of targeting 
enzymes responsible for GlcSph regulation for the prevention and treatment of mutant GBA-associated PD. 
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DIRECT EVIDENCE FOR A ROLE FOR THE NON-AMYLOIDAL COMPONENT REGION (NAC) OF Α-
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Aims 

Proper transport of the Parkinson’s disease (PD) protein, α-synuclein (α-syn), is thought to be crucial for its 
localization and function at the synapse. Previous work has shown that defects in axonal transport occur early in 
PD, but how such defects contribute to PD is unknown. Using biochemical analysis, the NAC region of α-syn has 
previously been implicated in α-syn’s affinity for membranes and its popencity for aggregation. Since the in vivo 

function of this region is unknown, we tested the hypothesis that the NAC region is involved in facilitating proper 
transport of α-syn within axons via its association with membranes. 

Method 

Excess or A53T fPD α-syn caused α-syn accumulations within larval axons that perturbed the motility of synaptic 
proteins in vivo. 

Results 

These α-syn expressing larvae also showed synaptic morphological defects and larval locomotion defects, which 
co-related with increased levels of α-syn axonal accumulations. Strikingly, deletion of the NAC region (delNAC) 
suppressed α-syn accumulations and axonal blockages, decreasing its synaptic localization, perhaps due to 
decreased axonal entry and transport of α-syn, since less α-syn was bound to membranes. Intriguingly, co-
expression of delNAC with full-length α-syn modulated α-syn accumulations, axonal blocks and the insoluble 
higher molecular weigh α-syn aggregates, suggesting that the NAC region is essential for it’s axonal transport. 

Conclusion 

Together, our observations indicate that in vivo α-syn likely associates with membranes via the NAC region and 

that too much α-syn perturbs axonal transport via aggregate formation. Therefore our findings have important 
implications for how defects in α-syn transport can instigate PD pathology.  
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Aims 

The aggregation of alpha-synuclein (aSyn) is the pathological hallmark of Parkinson’s disease. However, the 
physiological function of the protein remains poorly understood. One of the proposed roles of aSyn is to promote 
SNARE complex assembly by binding to the VAMP2 protein. The objective of the study was to further 
characterize the interaction between aSyn and SNARE complex components. 

Method 

The bimolecular fluorescence complementation (BiFC) assay was utilized. Cath.-a-differentiated cells were 
transfected with either full-length or truncated VAMP2 (1-116 or 1-96) and aSyn, either alone or fused to the N-
terminal (VN) or C-terminal half (VC) of the Venus protein. Time-lapse microscopy and fluorescence microscopy 
were used to visualize BiFC signals. Immunofluorescence was performed with antibodies against aSyn and 
VAMP2. 

Results 

Co-transfection of VN-VAMP2/aSyn-VC vectors resulted in a BiFC signal with a predominantly perinuclear 
localization, with occasional signals observed in processes. Using time-lapse microscopy, the BiFC signal could 
be observed 6 h post-transfection and the signal increased in intensity up to 48 h. Interestingly, less BiFC signal 
was observed with aSyn when the VN fragment was placed in the transmembrane C-terminal domain of VAMP2 
(VAMP2-VN/aSyn-VC). The localization of the VAMP2/aSyn signal was changed when the transmembrane 
domain of VAMP2 was truncated (VN-VAMP2-1-96/aSyn) and appeared diffusely throughout the cell body. 
Immunofluorescence using VAMP2 and aSyn antibodies showed an overlap with the BiFC signal. 

Conclusion 

An interaction between aSyn and the SNARE-protein VAMP2 could be observed in a neuronal cell line using the 
BiFC assay. 
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Aims 

Leucine rich repeat kinase 2 (LRRK2) exists physiologically as a highly phosphorylated protein. Evidence of a 
physiological role for LRRK2 phosphorylation has accumulated in recent years for the phosphosites of the ANK-
LRR interdomain region, i.e. the S910/S935/S955/S973 sites. These phosphosites are dephosphorylated in 
several pathogenic mutants such as R1441G, Y1699C and I2020T, as well as after LRRK2 kinase inhibition. We 
have previously reported a role for protein phosphatase 1 (PP1) in the reduced LRRK2 phosphorylation observed 
in the presence of several pathogenic mutations and upon LRRK2 kinase inhibitor treatment. In addition, a 
reverse genetics screen done by our groups has revealed the involvement of PP2A as an additional phosphatase 
regulating LRRK2. In this study, we examined the interaction between LRRK2 and 12 candidate regulating 
phosphatases that are subunits of PP1 and PP2A holoenzyme complexes. 

Method 

The LRRK2:phosphatase interaction was analyzed by immunofluorescence microscopy, videomicroscopy and 
proximity ligation assay. 

Results 

A close association of LRRK2 with both catalytic and regulatory subunits of PP1 and PP2A could be observed. 
For PP1, a preference could be found for LRRK2 interaction with PPP1CA and PPP1CB. For PP2A, LRRK2 
interaction is observed for both PPP2CA and PPP2CB. 

Conclusion 

With further validation experiments ongoing, we confirm the importance of PP1 and PP2A for regulating LRRK2 
phosphorylation levels. This study will guide future work exploring LRRK2 phosphorylation as both a disease and 
pharmacodynamics biomarker and opens opportunities for the design of novel therapeutic strategies based on 
enhancing LRRK2 phosphorylation levels. 
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Aims 

Leucine-rich repeat kinase 2 (LRRK2) is a large multidomain protein whose mutations are frequently found in 
familial and sporadic Parkinson’s disease, thus making LRRK2 one of the most promising therapeutic targets for 
drug design. In contrast, LRRK1, the closest homologue to LRRK2, does not play any role in PD. Here, we aim to 
gain structural insight into the full-length dimeric structure of both LRRK2 and LRRK1. 

Method 

LRRK1 and LRRK2 were affinity purified from HEK293T cells. Purified complexes were submitted to cryo-
Electron Microscopy and single particle analysis. 

Results 

The generated 3D maps show for the first time full-length 16 and 25 Å resolution structures of LRRK2 and 
LRRK1, respectively, revealing the overall shape of the dimers that is closely similar between the two proteins as 
well as an antiparallel dimer organization. In addition, the structures also reveal that the N-terminal region of 
LRRK2 that is absent in LRRK1 is located largely outside of the dimerizing segment. 

Conclusion 

Our findings shed for the first time a detailed structural analysis of LRRK1 and LRRK2 in parallel. The antiparallel 
structure is coherent with previously proposed interactions within the dimer, either in cis or in trans and suggests 
that the N-terminal region plays a role in defining the specificity of LRRK2 function relative to LRRK1. Our study 
also lays the groundwork for future work to explore the structural basis of LRRK2 functions in health and disease. 
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Aims 

Parkinson’s disease is currently diagnosed based on the motor symptoms. Nonetheless, sleep dysfunction is a 
common feature observed already during the early stages Parkinson’s disease (PD), well before the occurrence 
of motor symptoms. However, the affected molecular pathways that result in these early sleep defects are still 
unknown, mostly due to the absence of an animal model that mimics these symptoms. 

Method 

We used a Drosophila model of PD to understand the molecular and cellular basis of the sleep defects. The 
mechanisms of sleep are well conserved across species and can be easily monitored in flies. 

Results 

Very similar to symptoms observed in PD patients, we find sleep impairments in different PD fruit fly models, 
including sleep fragmentation and a defect to anticipate dawn (circadian rhythm defects). By employing 
behavioral, biochemical and 3D electron microscopy ultrastructural imaging of the fly brain, we were able to 
assign these sleep phenotypes to specific neuronal clusters and we identified underlying molecular causes of the 
sleep defects. Genetically manipulating the PD-fly models to overcome these defects rescues the sleep defects. 

Conclusion 

This study presented new targetable pathway to prevent the common and debilitating non-motor symptoms of 
PD, in particular the lack of sleep maintenance and coordination. 
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Aims 

Parkinson’s disease (PD) is the second most frequent neurodegenerative disorder worldwide. One of the major 
hallmarks of PD is the progressive degeneration of dopaminergic neurons in the substantia nigra and their 
projections to the striatum. GDNF potently increases dopaminergic neuron survival in models of PD; however the 
underlying mechanisms are not completely understood. miRNAs are small non-coding RNAs that are important in 
post-transcriptional regulation of gene expression and major regulators of biological processes in health and 
disease. The functions of miRNAs in neurons are just beginning to emerge. Here, we analyzed the miRNAome of 
primary midbrain neurons (PMN) in order to see how GDNF influences miRNA expression. Furthermore, we 
investigated how increased levels of the regulated miRNAs influence dopaminergic neuron survival in models of 
PD. 

Method 

We employed massive parallel small RNA sequencing of PMN and transfection of synthetic miRNA mimics in in 
vitro and in vivo models of PD. 

Results 

Small RNA sequencing revealed that GDNF treatment specifically increases the expression of two miRNAs in 
PMN. Transfection of synthetic miRNA mimics for these miRNAs led to increased neurite outgrowth and mediated 
neuroprotection of dopaminergic neurons in PMN, as well as in the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine 

(MPTP) mouse model of PD, mimicking GDNF effects. These findings were accompanied by increased activation 
of the PI3K-Akt-pathway and decreased expression of the transcription factors Foxo3 and Foxo1. 

Conclusion 

This study unveils a novel miRNA-mediated mechanism of GDNF action and suggests that targeting miRNAs is a 
new and promising therapeutic possibility for PD phenotypes. 
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Aims 

The pathological hallmarks of Parkinson’s (PD) and Alzheimer’s disease (AD) are the cell death of dopaminergic 
and cholinergic neurons in the substantia nigra and the nucleus basalis. To enhance our understanding of 
neurodegeneration we used organotypic brain slices as an in vitro model. 

Method 

Organotypic vibrosections of postnatal C57Bl/6 mice were prepared at the level of the mesencephalon and 
nucleus basalis to study dopaminergic or cholinergic neurons. Cell death was induced either by the neurotoxin 
rotenone or 6-hydroxydopamine to study dopaminergic neurodegeneration or by axotomy and growth factor 
withdrawal to study cholinergic neurodegeneration. Neuroprotection was induced with 10 ng/ml glial cell-line 
derived neurotrophic factor (GDNF) or nerve growth factor (NGF). Immunohistochemistry and western blotting 
were performed with primary antibodies against tyrosine hydroxylase (TH) or choline acetyltransferase (ChAT). 
The mRNA expression profile was analysed with qRT-PCR and differences in cell morphology were characterised 
using confocal microscopy. 

Results 

Neurons treated with neurotrophic factors showed an intact cytoarchitecture with dendritic arborisation while cells 
treated neurotoxins exhibited a loss of membrane integrity. Cell numbers differed significantly between control 
and treatment groups, as did protein and gene expression. Overall, our results suggest neuroprotective effects of 
NGF and GDNF. 

Conclusion 

In conclusion, this in vitro model is a good method to study neuronal cell death typical of PD and AD and shows 
great promise as a screening tool for novel neuroprotective drugs. The next step will be to test the efficacy of 
functionalised biomaterials such as GDNF and NGF releasing collagen scaffolds in this in vitro model. 
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Aims 

The α4β2 neuronal nicotinic acetylcholine receptors (nAChRs) are the most widespread heteromeric nAChR 
subtype in the brain, mediating fast synaptic transmission. Previous studies showed that α4β2 nAChRs could be 
inactivated by reactive oxygen species (ROS), but the underlying mechanism is still obscure. In this study, we 
tried to explore it. 

Method 

We employed patch-clamp combined with mutagenesis and western blotting etc. 

Results 

We found that H2O2 induced the rundown of ACh-evoked currents in human α4β2 nAChRs and the replacement 
of the conserved cysteine in the M1-M2 linker of either a4 Cys245 or b2 Cys237 with an alanine residue could 
prevent the current rundown. Western blotting results showed that α4 and β2 subunits were cross-linked when 
the agonist-bound receptor encountered H2O2, which could be prevented by the substitution of the conserved 
cysteine in the M1-M2 linker to an alanine. Thus, when agonist bound to the receptor, α4 Cys245 and β2 Cys237 
came close to each other and ROS oxidized these conserved cysteines, leading subunits to be cross-linked and 
trapping α4β2 nAChRs into the inactivation state. In addition, we mimicked an experimental Parkinson’s disease 
(PD) model in PC12 cells and found that ROS, generated by 6-hydroxydopamine (6-OHDA), could cause the 
current rundown in α4β2 nAChRs, which may play a role in PD. 

Conclusion 

For the  agonist-bound receptor, α4 Cys245 and β2Cys237 in M1-M2 linker may come close to each other and 
ROS then oxidize these conserved cysteines, leading subunits to be cross-linked and trapping the receptor into 
the inactivation state. 
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Aims 

Several studies suggested colocalization of major neurodegeneration-related proteins TDP-43, tau and alpha-
Synuclein in cases with combined neurodegenerative proteinopathies (NDP). The aim of this study was to 
determine the proportion of their colocalization and whether this is associated with their physical interaction. 

Method 

We examined human brain tissue sections of 31 cases with combined NDP to evaluate colocalization and 
interaction of hyper-phosphorylated tau, alpha-Synuclein and phosphorylated TDP-43 in the amygdala and the 
substantia nigra. We performed double immunolabelling and confocal laser scanning microscopy with distinct 
laser settings. We developed a computer software tool (ImageJ macro) to systematically evaluate colocalization, 
moreover, we used Förster resonance energy transfer (FRET) for the detection of physical interaction. 

Results 

We observed a substantial discrepancy between different subjective laser settings for colocalization analysis. 
Based on the software tool analysis we detected colocalization in less than 5% of the 478 images, each showing 
protein depositions. Furthermore FRET revealed physical interaction only in less than 1%. 

Conclusion 

Our data suggest that colocalization might often be over-interpreted. This study did not provide evidence for 
significant interaction of neurodegenerative related proteins. Therefore, other pathogenic aspects leading to 
combined NDPs should be also considered. 
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C06.e. Cell, Molecular and Systems Biology: Network biology, connectome, protein-protein interations 

 
ADPD7-1172 
A NEW INNOVATIVE STRATEGY TO VALIDATE DRUG TARGET FOR PARKINSON’S DISEASE 
J. Oláh

1
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1
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1
, A. Lehotzky

1
, J. Ovádi
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1
Research Center for Natural Sciences- Hungarian Academy of Sciences, Institute of Enzymology, Budapest, 

Hungary  
 
Aims 

In silico and experimental analysis of the human genome revealed that a significant part of proteins is intrinsically 
unstructured (IUP). These IUPs fulfill essential functions, however, their macromolecular assemblies frequently 
cause aggregation linked to conformational diseases. The recognition of new IUPs and the understanding of their 
destructive potential could contribute to the clarification of the pathomechanism of these neurological disorders, 
which is still obscure.  

Method 

Various biophysical and biochemical methods as well as immunocytochemistry were used at molecular and 
cellular levels. 

Results 

Tubulin Polymerization Promoting Protein (TPPP/p25) is a prototype of IUPs with its extended unstructured 
segments localized at the N- and C-termini straddling a flexible region. Physiologically it regulates the dynamics 
and stability of the microtubule network by its tubulin polymerization, acetylation promoting and microtubule 
bundling activities. Specific histone deacetylases (HDAC6 and SIRT2) modulates the microtubule acetylation 
level by their interaction with TPPP/p25. In normal brain TPPP/p25 occurs in oligodendrocytes, it is indispensable 
for their differentiation necessary for axon ensheathment. Co-enrichment and co-localization of TPPP/p25 and 
alpha-synuclein in neurons and oligodendrocytes have been established in brain of patients with Parkinson’s 
disease and other synucleinopathies, despite the fact that in normal brain these two proteins are expressed 
distinctly in oligodendrocytes and neurons, respectively. 

Conclusion 

The binding segments of TPPP/p25 involved in its physiological (tubulin/microtubule and SIRT2) and pathological 
(alpha-synuclein) interactions have been identified at molecular and cellular levels. The dissimilarity of these 
binding motives responsible for the neomorphic moonlighting feature of TPPP/p25 has significant innovative 
impact in anti-Parkinson drug research.  
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C06.f. Cell, Molecular and Systems Biology: Metabolomics, transcriptomics, lipidomics, proteomics 

 
ADPD7-1123 
PROTEOMIC CHARACTERIZATION OF THE BRAIN RESPONSES TO ALPHA-SYNUCLEIN NEURONAL 
INCLUSIONS 
N. Prymaczok
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1
Multidisciplinary Institute of Cell Biology- IMBICE, Ciencia y Tecnica, La Plata, Argentina 

2
Swiss Federal Institute of Technology, Chemistry and Applied Biosciences, Zurich, Switzerland  

 
Aims 

Characterize the cellular responses triggered by accumulation of alpha-Synuclein neuronal inclusions in the 
rodent brain. 

Method 

Using adeno-associated virus (AAV)-mediated gene transfer, a novel mouse model of Parkinson’s disease (PD) 
was generated by expressing human wild type alpha-Synuclein (aSyn) exclusively in striatal and nigral neurons of 
wild type C57BL/6j mice. Label-free quantitative shotgun mass spectrometry was used to compare the proteome 
and phospho-proteome of micro-dissected brains sections from mice expressing aSyn or the control gene GFP. 
Deferentially expressed proteins were further subjected to bioinformatics analyses in order to identify the cellular 
responses triggered by ectopic aSyn and the induced pathology. 

Results 

We found that human aSyn was exclusively expressed in striatal and nigral neurons where it accumulated 
triggering PD-like pathology that included inclusion formation, neurodegeneration and inflammation, and motor 
deficits. Proteomics and phospho-proteomics revealed deregulated enzymatic and signaling pathways in brains of 
animals with PD-like phenotype. Several of these pathways are known to be linked to PD, such as 
neurotransmitter dynamics, protein degradation, mitochondrial homeostasis and vesicle trafficking. Others, on the 
contrary, have not been reported to be associated to PD and therefore open novel avenues for hypotheses 
formulation and experimental follow-ups. 

Conclusion 

By expressing human aSyn exclusively in brain neurons, we created a novel mouse model of PD that 
recapitulates the key aspects of the pathology. At proteomic level, the PD-like pathology induced by aSyn is 
characterized by a neuronal adaptive response involving certain PD-related and unrelated biological processes.   
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C06.g. Cell, Molecular and Systems Biology: Epigenetics, histone modification, DNA methylation 

 
ADPD7-0714 
IDENTIFICATION OF EPIGENETIC SIGNATURES IN BLOOD AS BIOMARKERS FOR PARKINSON'S 
DISEASE 
E. Driver-Dunckley
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1
Mayo Clinic, Neurology, Scottsdale, USA 

2
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3
Harvard Medical School, NeuroDiscovery Biomarker Program, Boston, USA 

4
Arizona State University, Neurodegenerative Disease Research Center, Tempe, USA  

 
Aims 

To determine if DNA methylation signatures in blood are predictive of Parkinson’s disease (PD) and whether 
these signatures change during the progression of disease. 

Method 

Genome-wide methylation profiles were obtained on blood samples from 100 neurologically normal controls and 
from 100 non-demented PD patients using the Illumina EPIC Methylation BeadChip. Two year follow-up samples 
from each of the 200 patients were also profiled.  All samples were clustered and outliers removed from 
subsequent analyses. Case versus control comparisons were performed at baseline and two year follow-up. 
ANOVA was performed to identify methylation changes over time. 

Results 

We obtained robust data on over 850,000 CpG methylation sites in the form of beta values, which represent the 
ratio of methylated CpG to the sum of methylated plus nonmethylated CpG at a given site. Thus, these values 
range from 0 (unmethylated) to 1 (fully methylated). Significant PD-associated changes were identified at both 
baseline and two year follow-up. In addition, it is clear that DNA methylation is dynamic in PD, as signatures at 
two year follow-up were distinguishable from baseline profiles. 

Conclusion 

There is a unique methylation signature in blood that is associated with a diagnosis of PD. In addition, as PD 
progresses, additional sites show altered methylation status, suggesting a dynamic process that changes with 
disease course. 
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C06.g. Cell, Molecular and Systems Biology: Epigenetics, histone modification, DNA methylation 

 
ADPD7-0798 
DIFFERENTIAL ENRICHMENT OF H3K4ME3 AND H3K27ME3 AT SNCA DETERMINES THE FATE OF 
ALPHA-SYNUCLEIN EXPRESSION IN PD 
S. Guhathakurta

1
, B. Evangelista

1
, S. Ghosh

1
, Y.S. Kim

1
 

1
University of Central Florida, Burnett School of Biomedical Sciences, Orlando, USA  

 
Aims 

Epigenetic deregulation of alpha-synuclein encoding gene (SNCA) plays a pivotal role in pathogenesis of 

Parkinson′s disease (PD). ENCODE project (Encyclopedia of DNA elements) has clearly indicated the importance 
of studying interaction between histone modifications and transcription factors to understand the molecular 
mechanism of gene expression. Recently, we found that the SNCA regulatory region (promoter/intron1) is 

occupied by both transcription permissive (H3K4me3) and repressive (H3K27me3) histone marks. Interestingly, 
the balance between these two opposing transcription marks is significantly distorted in PD post-mortem brain 
samples. Our objective is to investigate how focal modulation of these histone marks at SNCA regulatory region 
regulates alpha-synuclein expression. 

Method 

Relative enrichment of H3K4me3 and H3K27me3 at SNCA regulatory region in post-mortem brain samples was 
determined by Chromatin Immunoprecipitation. To determine the effect of these histone modifications in 
regulation of SNCA, the demethylase enzymes for H3K27me3 and H3K4me3 were locus specifically 
overexpressed at SNCA regulatory regions by SunTag-based CRISPR/Cas9 system. 

Results 

Ratio between H3K4m3 and H3K27me3 occupancy at SNCA intron1 was found significantly different in post-

mortem PD brain samples. Depletion of H3K27me3 by focal overexpression of demethylase JMJD3 significantly 
enhanced alpha-synuclein expression in the cell. On the other hand, JAIRD1A over expression, which was able to 
deplete H3K4me3 mark at SNCA locus, led to significant down-regulation of alpha-synuclein. 

Conclusion 

Balance between H3K4me3 and H3K27me3 occupancy regulate SNCA expression, which is lost in PD. This 

gene specific regulation of histone enrichment has indicated towards the development of a possible new 
epigenetic therapy to regulate alpha-synuclein pathology in PD. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-1209 
PIPELINE FOR BEHAVIOR TESTS FOR MOUSE MODELS OF PARKINSON’S DISEASE 
S. Badurek

1
, A. Jelem

1
, P. Gruber

2
, E. Mihailovska

2
, H. Shiraishi

3
, T.P. Pai

3
, G. Galabova

2
, J. Penninger

3
, 

K. Kraitsy
1
 

1
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2
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3
Institute of Molecular Biotechnology of the Austrian Academy of Sciences IMBA, 

Institute of Molecular Biotechnology of the Austrian Academy of Sciences IMBA, Vienna, Austria  
 
Aims 

We aimed to establish a pipeline of behavior tests in our core facility to show early and late phenotypic alterations 
in transgenic mouse models of Parkinson’s disease. 

Method 

These tests include motor function tests as well as testing the olfactory capacities at an early stage. 

Results 

Our data show that Parkinson-like phenotypes can be observed in different mouse models using the test battery. 

Conclusion 

Our phenotyping test battery can be used to study the dopaminergic system, Parkinson’s disease mechanisms 
and to evaluate treatment approaches. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-1391 
NEW RESEARCH MODEL RESOURCE FOR COMPARING RODENT MODELS OF PARKINSON’S DISEASE 
K. Dakin
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2
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Aims 

Researchers have developed a number of rodent models of Parkinson’s disease (PD) which may be used to 
better understand disease mechanisms and identify promising therapeutic targets. There is an urgent need not 
only to fully characterize these models but to create a forum for sharing information within the research 
community. The Michael J Fox Foundation for Parkinson’s Research (MJFF) and Alzforum created the PD 
Research Model Database. This freely accessible database will help researchers better understand the models, 
enhance the selection of models for addressing experimental questions, and identify research gaps.  

Method 

An initial set of genetically-modified mouse and rat models were identified, including those with modifications in 
PD-related genes (e.g., alpha-synuclein, PINK1, DJ1, LRRK2, and parkin). Published literature was used to 
create entries for each model, which includes descriptions of key phenotypes such as motor impairment and 
dopamine deficiency, as well as overall neuropathology and behavior, among other reported phenotypes. 

Results 

The data for these models have been aggregated, standardized, and stored in the database. The data can be 
visualized through the web platform facilitating the comparison of phenotypes both within and between models. 

Conclusion 

There is much work to be done with respect to characterizing existing rodent models and developing new ones. 
This database provides a foundation for aggregating, synthesizing, and disseminating the available information 
and can serve as a platform for highlighting future developments, which will ultimately improve translation of 
findings. The curated information and interactive tools for comparing models are available at 
alzforum.org/research-models. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-0713 
OLFACTORY DYSFUNCTION, REGIONAL BRAIN ATROPHY, AND PATHOLOGIC SPREADING IN AN 
INDUCIBLE MOUSE MODEL OF ALPHA-SYNUCLEINOPATHY 
K. DeDuck
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Aims 

In Parkinson’s disease (PD), non-motor deficits, such as olfactory impairment, typically precede the cardinal 
motor symptoms by several years.  In this study, we characterized pathological changes associated with the 
olfactory system in an inducible mouse model of alpha-synucleinopathy using functional testing, in vivo magnetic 
resonance imaging (MRI), and quantitative immunohistochemistry (qIHC). 

Method 

The mouse model of alpha-synucleinopathy was induced in wild-type (WT) B6/C3H and M83 transgenic (Tg) mice 
by stereotaxic inoculation of preformed alpha‐synuclein fibrils (PFFs) into the anterior olfactory nucleus 

(AON).  Animals were tested for olfactory deficits at multiple time points post-inoculation using the buried pellet 
test.  Anatomical MRI scans were acquired at baseline and follow-up (18 weeks post-inoculation), and images 
were processed using Biospective’s fully-automated NIGHTWING™

 
software.  Finally, qIHC studies were 

performed to assess alpha-synucleinopathy, neurodegeneration, and neuroinflammation using Biospective’s 
PERMITS™ software. 

Results 

Injection of PFFs into the AON induced statistically significant olfactory deficits, as measured by the latency in the 
buried pellet test, in WT and Tg mice compared to control animals.  Quantitative analysis of the MRI data 
revealed that injection of PFFs into the AON resulted in significant decreases in regional neuroanatomical 
volumes in M83 Tg mice.  The alpha-synuclein pathology was observed in anatomically-connected olfactory 
regions in both WT and Tg mice. 

Conclusion 

We have developed a unique mouse model of spreading alpha-synucleinopathy that demonstrates olfactory 
dysfunction and structural brain changes.  This model is well-suited for preclinical efficacy studies to accelerate 
the development of novel disease-modifying treatments for PD and other synucleinopathies. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-1035 
INTRAMUSCULAR INJECTION OF SONICATED ALPHA-SYNUCLEIN FIBRILS INDUCES ALPHA-
SYNUCLEIN PATHOLOGY AND MOTOR DEFICITS IN H[A30P]ALPHASYN TRANSGENIC MICE 
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Aims 

Onset of alpha-synuclein pathology and motor phenotype following intramuscular injection of pre-formed alpha-
synuclein fibrils (PFF) in A53T and WT alpha-synuclein transgenic mice was recently demonstrated. The aim of 
this study was to investigate whether intramuscular injection of PFF can induce alpha-synuclein pathology and 
motor deficits in h[A30P]alphaSYN mice to obtain a more rapid and robust model and to characterize such 
pathology. 

Method 

Two months old h[A30P]alphaSYN tg mice were unilaterally injected in the right gastrocnemius muscle with 10 µg 
of PFF. At onset of motor deficits, mice were sacrificed and CNS tissues were collected and evaluated for alpha-
synuclein pathology. 

Results 

All mice injected with PFF developed a synchronized debilitating motor phenotype within 60 days post injection. 
ELISA analysis of spinal cords revealed a significant increase of formic acid soluble alpha-synuclein and a 
decrease in TBS soluble alpha-synuclein species, indicating a rapid alpha-synuclein aggregation process in 
injected mice. An increase of pSer129-alphaSYN was also observed in injected mice, further pointing at 
increased alpha-synuclein aggregation. Immunohistochemical analysis revealed a significant presence of 
pSer129-alphaSYN positive Lewy neurites and dramatic microglial and astrocytic activation and increase in 
number in brain and spinal cord. Also, a significant increase of microglia associated pro-inflammatory cytokines 
was detected in spinal cord homogenates, pointing at an inflammatory process. 

Conclusion 

Intramuscular injection of sPFF results in rapid and synchronized onset of alpha-synuclein pathology and motor 
deficits in the highly heterogenic h[A30P]alphaSYN mice. The approach will significantly improve the use of these 
mice in pre-clinical evaluation of alpha-synuclein targeted therapies. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-1324 
OLIGOMERIZATION AND PROPAGATION OF ALPHA-SYNUCLEIN IN VIVO 
M. Kiechle
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Aims 

The pathogenic spread concept of a-syn oligomers being transmitted from cell-to-cell in a prion-like manner is a 
subject of current debate and suitable in vivo models testing this hypothesis are largely missing. We have 
therefore generated two novel neuronal human a-syn overexpression mouse models in a tet-off-system inducible 
manner, based upon a reporter protein-fragment complementation assay.  

Method 

Behavioral characterization of mice, Immunohistochemistry, Size-exclusion chromatography, western blot 
analysis, split-luciferase measurements 

Results 

Our results indicate a successful a-syn oligomer formation in vivo and that a variety of different a-syn oligomer 

species are present in different mouse brain areas of young and aged animals. Neurons overexpressing the a-syn 
transgene under control of the CaMKIIa promoter transport a-syn to the pre-synaptic compartment, whereas 
neurons without CaMKIIa promoter activity reveal cytoplasmic aggregates of a-syn and undergo apoptosis, 
indicating a deleterious neuron-to-neuron transmission of a-syn oligomers. Most importantly, cell-to-cell 
transmission of a-syn oligomers seems not to be restricted to neurons since spreading of a-syn-oligomers could 
also be observed to microglia and oligodendrocytes. A-syn oligomer formation in vivo is accompanied by 
significant motor deficits in mice over 12 months of age. 

Conclusion 

Employing an inducible transgenic a-syn oligomer CaMKIIa mouse model allows spatial expression of a-syn 
oligomers restricted to specific brain regions. This genetic approach provides a suitable tool for studying a-syn 
oligomerization and spreading in vivo. 
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ADPD7-1006 
BEHAVIORAL IMPAIRMENT IN YOUNG TRANSGENIC MICE EXPRESSING HUMAN ALPHA-SYNUCLEIN 
WITH THE A30P MUTATION 
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Aims 

(Thy-1)-h[A30P] alpha-synuclein transgenic mice express human alpha-synuclein with the A30P mutation which 

causes Parkinson’s disease (PD). Besides alpha-synuclein pathology, these mice have been shown to develop 
age-dependent motor and cognitive deficits. The aim of this study was to investigate whether this is a useful 
animal model for evaluation of early fine motor and behavioral impairments. 

Method 

Fine locomotion and gait deficits as well as behavioral profiles were analyzed in transgenic and age-matched wild 
type mice at 2, 4.5, 8 and 11 months of age. Mice were subjected to the challenging beam test, hanging wire test 
and multivariate concentric square field™ (MCSF™) test. In addition, alpha-synuclein pathology and levels were 
investigated by immunohistochemistry and ELISA. 

Results 

Fine motor impairments, as assessed by the challenging beam test, were seen already in two months old 
transgenic mice and these symptoms progressed until 11 months of age. The MCSF test showed a decreased 
general activity as well as an increased rearing and risk taking behavior in transgenic mice compared to controls. 
No impairment in muscle strength could be detected at these ages, using the hanging wire test. There was no 
correlation between the development of motor and behavioral deficits and alpha-synuclein pathology or protofibril 
levels. 

Conclusion 

Our results show that the (Thy-1)-h[A30P] alpha-synuclein transgenic mice is a useful model to study early motor 
and behavioral symptoms associated with PD and related disorders.  
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ADPD7-0500 
COMPLEMENTARY PHENOTYPIC CHARACTERIZATION OF A GENETICALLY MODIFIED ANIMAL MODEL 
OF PARKINSON’S DISEASE: LINE 61. 
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Aims 

PsychoGenics, Inc has acquired a license for a genetically modified a-synuclein mouse line expressing the 
human wild-type a-synuclein under the murine Thy-1 promoter (Line 61).   This transgenic line has been reported 
to display pathological features of Parkinson’s disease patients including impaired motor and cognitive deficits, a-
synuclein aggregates, and accumulation of phosphorylated a-synuclein in striatum and substantia nigra pars 
compacta (SNc). 

Method 

For the past year, we have conducted a longitudinal phenotypic profiling of Line 61 using a combination of 
behavior, in situ analysis of catecholamines, immunohistochemistry, and brain slice electrophysiology. 

Results 

  

Conclusion 

Our data confirm previous published data and demonstrate earlier motor impairment onset.  In addition using 
brain slice electrophysiology, we analyzed spontaneous miniature excitatory postsynaptic currents (mEPSCs) in 
spiny projection neurons (SPNs) in the dorsal striatum and confirmed a decrease in the frequency but not 
amplitude of mEPSCs in 6-month old Line 61 mice.     
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ADPD7-0841 
GASTROINTESTINAL DYSFUNCTION AS A PREDICTIVE MARKER FOR THE DEVELOPMENT OF 
PARKINSON’S DISEASE IN A MOUSE MODEL OF ΑLPHA-SYNUCLEINOPATHIES 
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Aims 

Gastrointestinal (GI) dysfunction is one of the non-motor symptoms of Parkinson’s Disease (PD), that can 
precede even by decades the onset of typical motor alterations. However, very little is known about the 
relationship between constipation and development of PD.  
Our aim was to evaluate whether constipation can predict the onset of α-synuclein (αS) pathology and neuronal 
degeneration in the central nervous system (CNS) in PrP human A53T αS transgenic mice. 

Method 

To do this, we monitored intestinal function in presymptomatic animals at 3, 6, 9 months of age, in absence of 
overt neurodegeneration. 

Results 

Behavioural tests indicated a complex situation where transgenic mice as young as 3 months showed significant 
increase in whole gut transit time while stool weight remained invariant at all time points analysed. Interestingly 
stool production did not correlate with animals’ feeding behaviour, which instead significantly increased over time 
compared to non transgenics. These discrepancies in the intestinal function were not the due to malabsorption, 
since pellets had similar consistency, or hyperglycemia. Also intestinal abnormalities continued for the entire 
mouse life span and worsened with age in the presymptomatic stage.  
Moreover beginning after 3 months of age we found human αS expression in the distal portion of the colon with 
increased accumulation of αS insoluble aggregates over time in presymptomatic mice.  

Conclusion 

These data demonstrate that human A53T αS transgenic mice develop significant GI abnormalities over time, 
accompanied by accumulation of insoluble αS aggregates in the distal colon, long before appearance of αS 
inclusions and neurodegeneration in the CNS. 
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Aims 

Parkinson’s disease (PD) is the second most common neurodegenerative disease and currently there is no 
cure.  Animal models are critical to understand the pathogenesis of PD, and are essential tools to develop 
cures.  The objectives of this program are to develop and collect mouse models of PD, characterize them in a 
side-by-side manner, and make both the models and information widely available for research use as well as 
therapy development. 

Method 

We have used ELISA and qRT-PCR to quantitate transgenic human SNCA and LRRK2 expression in mouse 
models.  We have used targeted locus amplification-based sequencing to identify and characterize transgenic 
integration events. We continue to seek additional PD models. 

Results 

SNCA and LRRK2 strain panels have been established, including knock-out, knock-in and transgenic over-
expression lines.  Transgenic models have been characterized for relative message and protein expression 
levels; SCNA lines have been assayed at 4, 8, and 12 months of age.  We have also characterized the transgenic 
integration sites to understand any inadvertent modifications to the mouse genome that may impact the 
phenotype.  Other available models express mutations in the Gba, Parkin (Park2), DJ-1 (Park7), and Pink1 
genes. 

Conclusion 

We expect that this project will provide a valuable resource for selecting the most appropriate mouse model of PD 
for a specific purpose, and will be used to inform the development of the next generation of animal models.  All 
information will be made freely available on the web. 
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C07.a. Animal Models: Transgenic rodents 

 
ADPD7-1336 
THE SYNERGY MOUSE: A BI-GENIC MODEL OF HUMAN SYNUCLEINOPATHY 
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Aims 

Mutations in GBA increase the risk for developing Parkinson disease and dementia with Lewy bodies. There, they 
are associated with earlier age of onset, worse clinical progression, greater risk of cognitive impairment and more 
extensive synucleinopathy. These neuropathological findings are consistent with studies in murine and cellular 
models in which altered GBA1 activity affected alpha-synuclein (SNCA) levels. The SYNERGY mouse was 
created to restage two significant risk factors in a preclinical model: human SNCA burden and mutant Gba1 
expression. 

Method 

SYNERGY mice carry 4 insertions of a PAC-derived human SNCA (A53T) locus on a murine Snca null 
background and two Gba1 D409V knock-in mutations. Age-dependent analyses of behaviour, SNCA and 
lipidomic metabolism and neuropathology have been performed up to 18 months of age. SYNERGY mice were 
compared to humanized SNCA littermates (wild-type Gba1) and wild-type controls. 

Results 

Humanized SNCA mice express 2.5- to 4- fold higher levels of SNCA in the brain. We observe significant SNCA-
dependent cognitive impairment and progressive motor deficits, accumulation of SNCA-associated 
neuropathology and a loss of TH-positive neurons. Unexpectedly, in this context of a strong SNCA-dependent 
phenotype, the Gba1 mutation did not confer a worsened motor phenotype by 18 months of age. Age-dependent 
analysis of SNCA metabolism and lipid metabolism are ongoing. 

Conclusion 

The SYNERGY mouse recapitulates key aspects of human synucleinopathies. It represents a valuable preclinical 
research tool that can inform disease pathogenesis and be used in the testing of new therapeutic approaches. 
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ADPD7-1081 
HIGH-FAT DIET INDUCED CHANGES IN THE ALPHA-SYNUCLEIN A53T TRANSGENIC MOUSE MODEL 
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Aims 

Three point mutations in the alpha-Synuclein gene - A53T, A30P, E46K, have been linked to familial Parkinson´s 
Disease (PD). Beside genetic modifications, nutrition seems to be involved in the development and progression of 
the disease. While energy consumption might be a risk factor for PD, several clinical studies show that PD 
patients lose weight and are frequently underweight.  

Method 

3.5 months old male mice that express the A53T mutant human alpha-Synuclein under control of the platelet-
derived growth factor-β promoter and non-transgenic littermates were fed a high-fat diet (HFD, “Western diet”) or 
a control diet (CD). Body weight and food consumption was evaluated weekly. Additionally, a glucose tolerance 
tests was performed before the start of the distinct diet and after 4 weeks treatment. Ongoing investigations 
include analysis of motor behavior as well as histological and biochemical analysis. 

Results 

Mice fed a HFD gained more weight than animals receiving CD. Nevertheless, body weight differences appeared 
later and were weaker in A53T animals than in non-transgenic littermates, although food consumption on HFD 
was similar in both genotypes. The HFD resulted in insulin tolerance in both genotypes, but it was less 
pronounced in A53T animals. 

Conclusion 

These findings indicate that A53T mice have an altered mechanism to respond to HFD. This study contributes to 
a better understanding of diet-induced molecular changes leading to an altered PD phenotype. The modified 
mouse model will be a helpful tool to further investigate the energy metabolism in PD and the potential 
modification by therapeutic interventions. 
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ADPD7-0868 
EXPERIMENTAL MODELING OF THE PRECLINICAL PARKINSON'S DISEASE STAGE IN RATS BY 
INTRANASAL LACTACYSTIN ADMINISTRATION 
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Aims 

Parkinson's disease (PD) is the second most common neurodegenerative disease worldwide. Aging is the main 
risk factor and about 90% of the cases are idiopathic. The pathologic PD features include nigrostriatal and 
extranigral neurodegeneration, the presence of α-synuclein positive neuronal inclusions and increased amount of 
activated microglia. Late diagnosis and a discrepancy in the traditional treatment and the modern concept of the 
molecular PD mechanisms are the main reasons for PD therapy inefficiency. Environmental neurotoxins such as 
inhibitors of the mitochondrial respiratory chain and ubiquitin-proteasome system (UPS) are thought to play the 
key role in the α-synuclein conformational changes. This work was designed to create a new experimental model 
of the preclinical PD stage. 

Method 

The specific UPS inhibitor lactacystin was intranasally injected to the male Wistar rats.  

Results 

We showed that two lactacystin injections with 7 days interval induced: 1) the development of α-synuclein positive 
neuronal inclusions within olfactory bulbs, locus coeruleus, substantia nigra, and ventral tegmental area 
accompanied by the neuroinflammation; 2) nigrostriatal and extranigral neurodegeneration; 3) a subthreshold 
striatal dopamine decrease; 4) activation of the compensatory processes targeted on dopamine level 
maintenance and neurodegeneration delay.  

Conclusion 

The model conforms to the key pathogenetic features of the early PD stage and can be applied to investigations 
of the brain performance at the preclinical stage of PD pathogenesis and to the development of new approaches 
to preventive PD treatment. The research is supported by Russian Science Foundation (project № 16-15-00278). 
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ADPD7-1787 
THEME.- Α-SYNUCLEINOPATHIES.- PARKINSON'S DISEASE (EP) TOPIC: NON-MAMMALIAN ANIMAL 
MODELS IN GALAPAGOS ISLANDS SUB-TOPIC.- HYPOTIROIDISM AND PARKINSONISM IN GIANT 
TURTLES OF GALAPAGOS 
O. Vaca

1
 

1
AXXIS Centro Medico Integral, Unidad De Prevencion Neuro-endocrino-vascular, Quito, Ecuador  

 
Aims 

To evidence in the Santacruz Island (Galapagos Archipelago- Ecuador) that the Hypothyroidism of  terrestrial 
turtle related to the consumption of peri-volcanic fodder (low in iodine) causes Parkinsonism. 

Method 

The analysis was done from 2013 to 2016 in the turtle colony of the Galapagos National Park (volcanic region) of 
Santacruz Island (Galápagos-Ecuador). 

The diagnosis was confirmed by the measurement of TSH and fT4 in the terrestrial turtle. 

When making observations of the sea turtle of the same island, several differences are found, especially in the 
characteristics of the movement. 

Results 

They were observed 78 adult terrestrial turtles, from 3 to 30 years old. 

13 terrestrial turtles were checked.  100% of them consume peri-volcanic fodder, have  hypothyroidism and 
bradykinesia with tremor. 

Feeding of the sea turtle includes  species rich in iodine.  

The mobility of the sea turtle is very active, it does not present extrapyramidalism, its reproductive capacity and 
mating are much superior to the terrestrial Turtle and the survival of the sea turtle surpasses the terrestrial one in 
about 40 years. 

Conclusion 

1.-  The Galapagos Terrestrial Giant Tortoise Parkinsonism is a product of Hypothyroidism, which influence in low 
production of Tyrosine hydroxylase. 

 2.- The sea turtle has a diet rich in iodine. Their movement pattern is normal as well as their survival.     

The mobility of the sea turtle is very active, it does not present extrapyramidalism, its reproductive capacity and 
mating are much superior to the terrestrial Turtle and the survival of the sea turtle surpasses the terrestrial one in 
over 40 years. 
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ADPD7-1095 
HUMAN ALPHA-SYNUCLEIN OLIGOMERS BUT NOT ‘SPREADING’ FIBRILS INDUCES COGNITIVE 
DECLINE IN MICE 
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Aims 

α-synuclein aggregates are thought to be responsible for Parkinson’s disease and  α-synucleopathies. However, 
the pathway from essential monomers to misfolded aggregates inducing disease is still not clear. Here we present 
the use of highly reproducible human α-synuclein oligomers (aSO) and fibrils (aSF) to induce neurodegeneration 
in vitro and disease symptoms in mice, offering highly reproducible disease models for drug testing. 

 
Method 

We developed a process to produce stable fibrils and oligomers from human α-synucleinand tested these 
preparations in vitro on striatal and cortical cultured neurons and also on IPS cell-derived human neurons. 
We further studied the disease-inducing properties of these aggregates in-vivo after intra-striatal injection in wild-
type mice. 

Results 

In vitro, both preparations induced a dose-dependent increase in neurodegeneration over time. These effects are 
greater with aSO than aSF on striatal and cortical neurons. aSO-induced neurodegeneration was dose 
dependently attenuated by brain-derived neurotrophic factor, providing a positive control for drug screening 
assays. aSO-induced neurodegeneration was also successfully assessed in IPS cell-derived human neurons.  
 
In vivo, whilst ‘spreading’ was observed for aSF at 14 days after inoculation and affecting  the entire brain after 
three months, these mice didn't show cognitive or movement deficits before three months, or loss of synaptic 
marker proteins. In contrast, aSO inoculated animals showed no spreading up to three months, but cognitive 
decline, loss of synaptic proteins at 14 days. 

Conclusion 

These studies confirm that different conformers of α-synuclein are responsible for different phenotypes and that 
visible protein aggregation might not play a central role in the α-synuclein-induced disease processes. 
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ADPD7-1765 
BEHAVIORAL ASSESSMENT OF L-DOPA INDUCED DYSKINESIA IN RAT: A NEW SCORING SCALE 
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Aims 

The limited success of anti-dyskinetic drugs has pointed out the need to improve the translatability, reliability and 
validity of preclinical models. The 6-OHDA dyskinesia model developed in rat by Cenci et al, 1998 is 
recommended for testing compounds. Although extremely valuable, this rating scale relies on measurement of 
the frequency but not the intensity of abnormal involuntary movements. This limitation was later counterbalanced 
by other studies which added an amplitude score. However, a lack of reproducibility between these scales has 
been pointed out, illustrating the need to standardize the method. We sought to propose an adapted method 
aiming at refining the assessment of L-dopa-induced dyskinesia (LID) in the rat 6-OHDA dyskinesia model. 

Method 

Rats with 6-OHDA unilateral lesion of the MFB were daily administered with L-dopa (20 mg/kg) and benserazide 
(5 mg/kg) over a 3-week period starting from week 4 post-lesion. Then, animals were co-administered with 
amantadine (20-30-40 mg/kg). An adapted rating scale was used to score the LID frequency. Then a severity 
coefficient was applied depending on the feature of the observed behavior. 

Results 

A gradual time-dependent increase (about 3 fold) of the LID score was observed over weeks 0 and 3 of L-dopa 
treatment. Furthermore, the rating scale was sensitive enough to highlight the amantadine-mediated decrease 
(about 2.2 fold) of the LID score in a dose-dependent manner. 

Conclusion 

We validated a simplified method able to reflect different levels of severity in the assessment of LID and, thus, 
provide a translatable, reliable and reproducible tool in a drug discovery perspective. 
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C07.e. Animal Models: Other 
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Aims 

The development of effective neuroprotective therapies for treating Parkinson's disease (PD) has been hindered 
by the lack of appropriate animal models capable of recapitulating the progressive nature of the disease, its 
pathological hallmarks and non-motor features. We have been developing a rat model of PD based on the 
consumption of β-sitosterol β-d-glucoside (BSSG). Features of the model include early prodromal features, 
locomotor deficits, cognitive dysfunction, the progressive loss of nigrostriatal neurons, and the progressive 
regional spread of synuclein inclusions.Alterations in adult neurogenesis in two neurogenic niches of PD patients 
have been reported. Indeed, changes in stem cell proliferation, differentiation, and survival have been related to 
different aspects of PD pathogenesis.  Here, we describe the time-dependent changes in cell proliferation in these 
neurogenic regions following BSSG intoxication. 

Method 

Male Sprague Dawley rats (3 months) were fed flour pellets laced with BSSG (3 mg) daily (5 days/week, 16 
weeks). Animals were tested and sacrificed at 4, 6, 8, and 10 months following initial BSSG exposure. Brains 
were then analyzed for markers of cell proliferation. 

Results 

We observed early impairments in cell proliferation within the subventricular zone, coincident with the 
development of synuclein pathology in the olfactory bulb and presentation of olfactory deficits in this model. By 
contrast, impairments in cell proliferation were not apparent in the subgranular zone of the hippocampus until 
later, coincident with the appearance of hippocampal synuclein pathology and cognitive deficits. 

Conclusion 

These findings further validate the BSSG model as a useful tool for screening neuroprotective therapies for PD. 
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Aims 

Consumption of dietary neurotoxins derived from the seed of the cycad plant has been linked to the Guamanian 
disease cluster, ALS-parkinsonism dementia complex in humans. When fed to rodents, cycad flour triggers the 
progressive development of neurological deficits, with behavioural and cellular features that closely approximate 
those of Parkinson's disease (PD). In vitro studies, using isolated cycad components, have identified stigmasterol- 
β-D-glucoside as a key neurotoxic component.  
 
Here, we present data showing in vivo evidence that centrally administered stigmasterol- β-D-glucoside is 
capable of eliciting a parkinsonian phenotype in rats. 

Method 

Male Sprague Dawley rats were implanted with an infusion cannula fixed in place, targeting the left lateral 
ventricle. Animals then received daily infusions of stigmasterol- β-D-glucoside (4 μg/4μl), suspended in 
carboxymethylcelulose (0.1%). Infusions took place 5 days per week, for 4 weeks. Following locomotor testing, 
animals were sacrificed and the brains analyzed for markers of cell loss, inflammation and synucleinopathy.  

Results 

Stigmasterol infusion significantly reduced locomotor activity, which was accompanied by a significant loss 
of  both TH+ cells in the substantia nigra (SNc) and striatal dopamine transporter density. Immunodensity of 
activated caspase-3 labeling was elevated in TH+ cells of the SNc. Markers of inflammation were also elevated in 
the SNc and striatum. Stigmasterol treatment also significantly increased the density of insoluble, proteinase-K-
resistant α-synuclein-positive aggregates in both the SNc and striatum. 

Conclusion 

Stigmasterol is capable of triggering behavioural and cellular parkinsonian features and my serve as a useful tool 
for modeling PD in rats and offers a safer alternative to more traditional parkinsonism-inducing neurotoxins. 
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PROGRANULIN DEFICIENCY IS ASSOCIATED TO REDUCED MITOCHONDRIAL RESPIRATION AND 
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Aims 

Loss-of-function mutations in the GRN gene cause frontotemporal lobar degeneration with TDP-43 inclusions 
(FTLD-TDP). In this work we have investigated the consequences of GRN depletion in cell bioenergetics 

Method 

METHODS: Stable population of GRN Knockdown (GRN KD) in the human dopaminergic neuroblastoma cell line 
SH-SY5Y. 

Results 

We found these cells recapitulate essential FTLD features in addition to reduced progranulin (PGRN) levels, such 
as increased TDP-43 phosphorylation, cell signalling alterations, and reduced viability. Our results demonstrate 
that PGRN deficiency results in reduced basal and stimulated respiration leading to reduced mitochondrial 
membrane potential (ΔΨm) and lower ATP levels. Moreover, a significant decrease in the spare capacity was 
observed in the GRN KD cells. In agreement with this finding, the PGRN-deficient cells were unable to respond to 
an increase in workload caused by veratridine-induced elevation in [Na

+
]cyt levels. 

Conclusion 

These findings provide a plausible mechanism whereby PGRN deficiency leads to increased cell vulnerability 
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Aims 

Alterations in mitochondrial morphology have been reported in Peripheral Blood Mononuclear Cells (PBMCs) of 
sporadic ALS (sALS) patients and controls, without significant changes in mitochondrial dynamism (fusion and 
fission) and caspase-dependent apoptosis. This led us to suppose that the presence of damaged mitochondria 
could be due to an unefficient turnover/degradation (mitophagy), resulting into the accumulation of non-functional 
mitochondria. Aim of this work is to study mitophagy in sALS PBMCs, to better understand the pathway that lead 
to the presence of dysfunctional mitochondria. 

Method 

Transmission Electron Microscopy (TEM) was used to analyze mitochondria morphology in PBMCs. RT-qPCR 
and Western Blotting (WB) were used to evaluate, respectively, mRNA and proteins levels of OPA1, MFN1 and 
Drp1, involved in mitochondrial dynamism; cytochrome c release and Bcl2 engaged in apoptosis; and LC3-II/LC3-
I ratio for mitophagy. Considering that HDAC6 facilitates autophagic degradation of protein aggregates and of 
dysfunctional mitochondria, we also analyze HDAC6 protein and mRNA levels by WB and RT-qPCR. 

Results 

In patients PBMCs, TEM analysis evidenced the presence of morphologically atypical mitochondria, no changes 
were observed in mitochondrial dynamism and caspase-dependent apoptosis. On the other hand, a significant 
increase in LC3-II/LC3-I ratio was observed in PBMCs of sALS patients compared to CTRL. Finally, a decrease in 
HDAC6 level was reported. 

Conclusion 

No differences were found in mitochondrial dynamism, however the presence of morphologically altered 
mitochondria, the increase in LC3-II/LC3-I ratio and the decrease in HDAC6 level, the mitophagy seems to play a 
crucial role in PBMCs of sALS patients to get rid the non-functional mitochondria. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1663 

 

  

  

D01. Disease Mechanisms, Pathophysiology 

 
ADPD7-1016 
MOLECULAR MECHANISMS IN PROGRANULIN-RELATED FRONTOTEMPORAL DEMENTIA 
M. Ciani

1
, L. Benussi

1
, Z. Roberta

1
, S. Fostinelli

1
, G. Binetti

2
, R. Ghidoni

1
 

1
IRCCS Istituto Centro San Giovanni di Dio- Fatebenefratelli, Molecular Markers Laboratory, Brescia, Italy 

2
IRCCS Istituto Centro San Giovanni di Dio- Fatebenefratelli, MAC Memory Center, Brescia, Italy  

 
Aims 

We recently reported that progranulin (GRN) null mutations associated with Frontotemporal Dementia (FTD) alter 
exosome release in GRN mutated human fibroblasts. Herein we aim to further clarify molecular mechanisms 
underlying GRN-related neurodegeneration, investigating intercellular/extracellular trafficking of FTD proteins. 

Method 

Analyses were done on cell lysates and exosomes from human primary fibroblasts carrying or not GRN null 
mutations. Exosomes were isolated by serial (ultra-) centrifugations and sucrose gradient fractionation; proteins 
and peptides were analyzed by immunoproteomic assays and liquid chromatography tandem mass spectrometry 
(LC-MS/MS). Intercellular distribution of FTD proteins was done by confocal miscroscopy. 

Results 

In fibroblasts carrying GRN null mutations we observed an altered intracellular localization of Lamp1 and 
progranulin; moreover the presence of GRN null mutations altered exosomal size and whole protein cargo, 
resulting in a selective enrichment of lysosomal Lamp1 and Lamp2 proteins. 

Conclusion 

Along with shortage of the circulating progranulin, GRN null mutations affect intracellular proteins localization as 
well as intercellular communication mediated by exosomes. A better understanding of the role played by 
exosomes in GRN-associated neurodegeneration is crucial for the identification of novel therapeutic targets. 
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Aims 

We analyze lymphoblastoid cell lines (LCLs) to investigate the involvement of mitochondrial dysfunction in ALS. 
We focused our attention on different gene mutations (SOD1, TARDBP, FUS) and, on whether and how, 
mitochondrial signature could be related to gene mutations. 

Method 

To identify the presence of protein aggregates and changes in protein localization, we investigate SOD1, TDP43 
and FUS subcellular localization by Western Blotting and immunofluorescence. We tested mitochondrial 
dynamics, apoptosis, and mitochondrial morphology by means Transmission Electron Microscopy (TEM). By the 
Seahorse XF24 Bioanalyzer, we analyze the shift in substrate utilization and metabolism through the 
simultaneously detection of ECAR, indicator of glycolysis, and OCR, sign of cellular respiration. 

Results 

TEM results suggested that different gene mutations affect in a different way mitochondrial morphology. In 
SOD1mut patients, SOD1 protein levels were reduced; immunofluorescence showed SOD1 recruitment in 
cytoplasm aggregates. No changes in Cytochrome-c release were observed, while Drp1 increases suggesting an 
impairment in the fission process. In TARDBPmut patients, we observed high levels of the protein and the 
presence of cytoplasm round-shaped TDP43-containing aggregates. An impairment of both apoptotic and fusion 
pathway was reported. In FUSmut patients, we reported an increase in both Cytochrome-c release and MFN1 
levels. No important changes were reported in mitochondrial oxygen consumption and glycolysis. 

Conclusion 

LCLs are an intriguing tool to study specific pathological pathways or to identify new ones. Our results allow to 
conclude that, at least for the mitochondrial pathway, different mutations lead to a different signature, important 
for patients stratification. 
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Aims 

 
The presence of insoluble cytoplasmic and phosphorylated TDP-43 is a pathological hallmark in 
neurodegenerative diseases such as frontotemporal lobar degeneration (FTLD-TDP) and amyotrophic lateral 
sclerosis (ALS).  The morphology and type of TDP-43 pathology can be variable, ranging from large round 
inclusions to filamentous skein-like aggregates, however its clinical significance is unclear. We hypothesize that 
morphological subtypes of TDP-43 represent different conformation strains relevant to the clinical-pathological 
phenotypes of TDP-43 proteinopathies. 
We want to test the hypothesis that the morphological differences in TDP-43 aggregates found in the brains of 
different FTLD-TDP patients can be recapitulated in cell-based models. 

 

Method 

Doxycycline-inducible stable cell lines expressing wild type and cytoplasmic TDP-43 were used as a seeding 
based cellular model. Sarkosyl-insoluble TDP-43 was extracted from frontal cortex of different types of FTLD-TDP 
brains. Distinct pathological TDP-43 species were enriched in the sarkosyl-insoluble extracts by 
immunoprecipitation and used as a seeds to template the recruitment of TDP-43 into aggregates.  

Results 

Our data show a close correlation between the presence of specific TDP-43 C-terminal fragments in the sarkosyl-
insoluble fractions used as seeds and different morphologies of the TDP-43 aggregates in TDP-43 expressing 
cells. 

Conclusion 

Recapitulating the morphologically distinct TDP-43 strains from FTLD-TDP patients in cell-based models will be 
useful for developing potential therapies and for elucidating the mechanisms underlying TDP-43 proteinopathies. 
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Aims 

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease characterized by loss of upper motor neurons 
in the brain and lower motor neurons in the spinal cord. Most ALS cases display malfunctions of the nuclear 
protein transactive response DNA binding protein of 43 kDa (TDP-43). Pathological TDP-43 mis-localizes to the 
cytoplasm where it is hyper-phosphorylated, truncated and aggregated in inclusion bodies.  However, the 
mechanism causing TDP-43 dysfunction and leading to neuronal death has not been identified yet. 

Method 

To mimic and subsequently study TDP-43 pathology, we generated a human neuronal cell line (SH-SY5Y) 
overexpressing human TDP-43. 

Results 

This cell line exhibits typical ALS hallmarks, such as aggregated, phosphorylated, truncated and cytoplasmic 
TDP-43 as well as increased apoptosis and morphological abnormalities. We further detected strong 
mitochondrial impairments as measured by reduced mitochondrial activity and membrane potential. We are 
currently starting to investigate the influence of TDP-43 overexpression on mitochondrial pathways and related 
cellular dysfunctions leading to the observed phenotype in detail. 

Conclusion 

In summary, we generated a reliable and suitable TDP-43 in vitro model representing characteristics of human 
ALS pathology. Moreover, we hypothesize that this model will be a useful tool for drug testing screenings in vitro. 
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Aims 

TDP-43 (Transactivating response element DNA binding protein 43 kDa) has been shown to accumulate in 
cytpoplasm of neurons in early and late familial or sporadic Alzheimer’s disease (AD). It is also known to 
accumulate in cytoplasm of motor neurons in most cases of amyotrophic lateral sclerosis (ALS). Our group has 
shown that oligomeric forms of amyloid peptide (AbO) could be involved in the pathogenesis of ALS.  

The aim of this study was to investigate the role of amyloid peptide on the TDP43 cytoplasmic accumulation into 
motor neurons. The role of TDP43 in neuronal cell death was also investigated using an activator of unfolded 
protein response (UPR): guanabenz.  

Method 

Primary culture of rat embryonic motor neurons were used. The cultures were injured with different concentrations 
of amyloid peptide (oligomeric fraction) for different time of application. The levels of cytoplasmic TDP43 were 
evaluated by immunostaining and western blotting analysis. 

Results 

In the present study (a) we described the kinetic effects of AβO on cytoplasmic TDP-43 accumulation of rat 
embryonic motor neurons and (b) we evaluated the effect of an activator of unfolded protein response, 
guanabenz, since cytoplasmic accumulation of TDP43 is probably linked to inhibition of ubiquitin proteasome 
system or autophagy. We observed that AβO induced accumulation of TDP43 in cytoplasm of motor neurons 
(depending on dose and time) and that guanabenz prevented to some extent this phenomenon. 

Conclusion 

Therefore, such in vitro system could also be used to screen molecules designed for preventing TDP43 
accumulation, if they were proved to cross the blood-brain barrier. 
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Aims 

Recently, TAR DNA-binding protein (TDP-43) has been identified as the major component of UBIs and is 
abnormally hyperphosphorylated, ubiquitinated, and cleaved into C-terminal fragments to form detergent-
insoluble aggregates in numerous neurodegenerative diseases, including FTLD, ALS and Alzheimer’s diseases. 
However, effective drugs for these neurodegenerative diseases are yet to be developed. Autophagy has been 
demonstrated as the metabolism pathway for TDP-43 proteins and activation of autophagy is a potential 
therapeutic strategy for TDP-43 pathogenesis. Berberine, a traditional herbal medicine, is an inhibitor of mTOR 
signal and autophagy activator which has been implicated in several kinds of diseases. Here we studied the 
therapeutic potential of berberine in a cell culture model with TDP-43 proteinopathies.  

Method 

The cytosolic mislocalization, aggregates formation and insoluble species of TDP-43 proteins are analyzed in 
TDP-43-transfected cells treated with berberine. 

Results 

We found that TDP-43 deposition in cells treated with berberine was significantly decreased. In addition, 
berberine is able to reverse the processing of insoluble TDP-43 aggregates formation through deregulation of 
mTOR/p70S6K signal and activation of autophagic degradation pathway. 

Conclusion 

We supported an important notion that the traditional herb berberine is a potential alternative therapy for TDP-43-
related neuropathology. Here we demonstrated that mTOR-autophagy signals plays an important role in 
berberine-mediated autophagic clearance of TDP-43 aggregates. Exploring the detailed mechanism of berberine 
on TDP-43 proteinopathy provides a better understanding for the therapeutic development in TDP-43-related 
neuropathies. 
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Aims 

Frontotemporal lobar degeneration (FTLD) is a heterogeneous disease both at the clinical, genetic and 
pathobiological level. The underlying pathological spectrum is in most cases defined by accumulation of either tau 
(FTLD-tau) or TDP-43 proteins (FTLD-TDP). There is a lack of biomarkers that reliably reflect underlying 
pathology of the disease, while such biomarkers would be important for studying the natural course of the disease 
and stratifying patient populations for clinical studies. We aimed to study whether (1) combined analysis of both 
tau and TDP-43 proteins in CSF may provide a better reflection of underlying brain pathology (using an autopsy-
confirmed, post-mortem obtained ventricular CSF cohort), and (2) a combination of these proteins may improve 
discrimination of FTLD-tau and FTLD-TDP during life (using an ante-mortem obtained lumbar CSF cohort). 

Method 

Total (t-) and phosphorylated (p-) TDP-43 and tau proteins were quantified by ELISA in ventricular CSF samples 
from neuropathologically-defined FTLD-tau and FTLD-TDP cases and in lumbar CSF samples from FTLD-tau and 
FTLD-TDP patients, which were assigned to either group based on available genetic, clinical or neuropathological 
information. 

Results 

In ventricular CSF, t-TDP-43 and t-tau levels, when combined into one model, were significantly different between 
neuropathologically-defined FTLD-tau and FTLD-TDP cases. In a pilot study using lumbar CSF, the p-tau/t-tau 
ratio, but not t-TDP-43 levels, were significantly different between FTLD-TDP and FTLD-tau patients. 

Conclusion 

We conclude that with current available methods, CSF tau, rather than TDP-43 proteins, may have diagnostic 
value in the differentiation of FTLD patients with either tau or TDP-43 pathology. 
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Aims 

Exploring biomarkers is essential for early diagnosis of neurodegenerative diseases. Blood contains 
microvesicles (MVs) and exosomes (EXOs), extracellular vesicles of different sizes and biological functions, that 
transfer mRNA, miRNAs, or proteins among different cell types. Aim of our study was to investigate RNA/miRNA 
signature in plasma derived MVs and EXOs of Amyotrophic Lateral Sclerosis (ALS) and Alzheimer’s Disease 
(AD) patients. 

Method 

MVs and EXOs were isolated from plasma of 5 ALS, 5 AD patients and 5 healthy volunteers (CTR) by 
ultracentrifugation and whole RNA was extracted. mRNA libraries were prepared by TruSeq Stranded Total RNA 
kit (Illumina) (60 million reads). miRNA libraries were prepared by TruSeq Small RNA Library kit (Illumina) (5-8 
million reads). Data were analyzed with ad hoc Bioconductor packages. 

Results 

RNA-seq analysis showed different profiles between ALS, AD and CTR. In EXOs, we have detected 8 
deregulated genes (DE) in ALS patients and 72 in AD group. In MVs, we found 17 DE in ALS, 173 DE genes in 
AD. In AD patients, 3 DE miRNA were detected in EXOs, while 65 miRNA DE in MVs. In ALS group 5 miRNA 
were DE in exosomes while 9 were altered in MVs. 

Conclusion 

Our results hypothesized a RNA/miRNA signature in plasma derived EVs that may be an independent biomarker 
for neurodegenerative diseases. About ALS, the most interesting data concern the exosome coding transcriptome 
where we identified 8 coding RNAs as potential biomarkers. Regarding AD, distinct miRNA signature (65 miRNA) 
was identified in microvesicles and can be used as biomarker.  
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Aims 

To advance understanding of neurodegenerative disease, we endeavored to develop a fully automated assay for 
quantification of TDP-43 in normal and diseased plasma/CSF. 

Method 

The Simoa HD-1 Analyzer performs a 2-step sandwich immunoassay, isolates labeled capture beads in sealed 
microwells on a Simoa disc, and interrogates for enzyme label.  A single captured, labeled analyte provides 
sufficient fluorescence for detection, allowing digital analysis of low concentration proteins. The TDP-43 assay 
uses antibodies recognizing epitopes between AAs 200-414. Sample concentration is interpolated from a 
calibration curve generated with full-length TDP-43 protein. 

Results 

The assay was evaluated for sensitivity, recovery, linearity, precision, and detection in normal and ALS 
samples.  Limit of detection (2.5 SD) was 0.20pg/mL and limit of quantification was 0.82pg/mL.  This sensitivity 
allowed detection of TDP-43 in all plasma/CSF samples tested and allowed quantification of TDP-43 in the 
majority of normal samples; TDP43 concentration ranged from 0.6-9.6pg/mL (plasma) or 1.6-2.5pg/mL 
(CSF).  Plasma samples from ALS patients showed TDP-43 concentrations of 37-139pg/mL. Recovery of full-
length TDP-43 spiked into human plasma averaged 88.4% and mean dilution linearity of spiked samples was 
125%.  Mean inter-assay and intra-assay CVs were 13.6% and 6.6%, respectively, for 4 runs each consisting of 
triplicate reads of calibrators and spiked samples.  Evaluation of a larger cohort of ALS and FTD subjects is 
planned. 

Conclusion 

The Simoa TDP-43 assay represents a new tool for the quantification of TDP-43 in normal and disease samples, 
potentially enabling use of TDP-43 as a diagnostic or treatment response biomarker. 
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Aims 

The purpose of the present study was to assess the mutation burden that is present in patients with concurrent 
ALS and FTD (ALS/FTD) not-carrying the C9orf72 hexanucleotide repeat expansion, the most important genetic 
cause in both diseases. 

Method 

The C9orf72 repeat expansion mutation was discarded in all samples that underwent whole-exome sequencing. 

We used data from whole-exome sequencing performed in 54 patients with ALS/FTD (13 with postmortem 
neuropathological confirmation and 41 with a clinical diagnosis) without the C9orf72 hexanucleotide repeat 
expansion to screen for mutations in 35 genes associated with ALS and/or FTD.  

Results 

We identified 11 patients carrying pathogenic mutations, representing an overall mutation frequency of 20.4%. 
The tank binding kinase 1 (TBK1) gene was the most important genetic cause of ALS/FTD, with five patients 
(9.3%) harboring a heterozygous mutation (loss-of-function or in-frame deletion). The second most common 
mutated gene was SQSTM1, with three mutation carriers (one of them also harbored a TBK1 mutation). We also 
detected genetic alterations in VCP, TARDBP, TAF15, and ERBB4. Five mutations represent novel genetic 
variants. 

Conclusion 

Our results indicate a high genetic background underlying the co-occurrence of ALS and FTD, and suggest that 
other genetic loci should be tested in those ALS/FTD patients without the C9orf72 expansion mutation. 
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Aims 

 
The importance of various classes of regulatory non-coding RNAs (ncRNAs) in diseases is increasingly being 
recognized. We have performed a systematically profile, by RNA-Seq approaches, of the lncRNAs and mRNAs in 
human ALS mutated, non-mutated and healthy controls with the aim of extending our knowledge on molecular 
alterations of transcriptome and obtaining new data about its regulation. 

Method 

ALS mutated patients in FUS, SOD1 and TARDBP genes have been recruited and have been compared with 
healthy subjects and ALS sporadic (non mutated) patients. RNA was extracted from Peripheral Blood 
Mononuclear Cells (PBMC), RNA libraries have been prepared by TruSeq Stranded Total RNA kit (Illumina).   

Results 

RNA-seq analysis in PBMCs  showed different profiles between four patient groups: we have detected 94 altered 
mRNA in SALS patients, 130 in FUS group, 35 in TARDBP mutated patients and only 20 in SOD1 mutated 
patients. No genes have been found in common between the different groups. Next, we have analyzed the 
ncRNA in PBMC of each group: we have been detected 65 annoted ncRNA (22 AS, 26 intergenic, 10 LINC, 7 
GENES-LINKED) and  228 unnoted; SOD1: 2 ncRNA (1 AS, 1 unnoted); FUS: 14 unknown, 1 AS, 2 long non 
codingRNA, 3 non coding RNA;TARDBP: 1 LINC, 1 AS, 1, lncRNA and 14 unknown. 

Conclusion 

Our preliminary data showed a comparable regulation in ncRNAs between the two groups with mutations in 
TARDBP and FUS. We have detected some ncRNAs common in both groups, while a different profile arises from 
SOD1 and SALS groups. 
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Aims 

Most Progranulin (GRN) mutations identified to date are null mutations predicted to cause the pathology via 

haploinsuffiency mechanism. Decreased peripheral PGRN levels are accepted as reliable markers indicating the 
presence of GRN null mutations whereas the results for missense mutations seem unclear. Therefore, we 
investigated the effect of two missense mutations (C139R, P209L) detected in two independent families and 
effect of a null mutation (c.708+6_9delTGAG deletion) identified in a third family on the GRN mRNA and serum 
PGRN level.  

Method 

Together with 14 family members without any GRN variant, six missense (C139R: n=4, P209L: n=2) and five null 
mutation carriers were included in our study. The level of serum PGRN and mRNA expressions were detected 
using ELISA and qRT-PCR.  

Results 

The mean serum PGRN level (45.8ng/ml) in individuals with TGAG deletion was significantly decreased 
(p=0,002) compared to healthy non-carrier relatives (163.98ng/ml). While not found significantly different in 
P209L-carriers compared to non-carriers, serum PGRN levels displayed significant decrease (p=0.034) in C139R-
carriers (58.15ng/ml) compared to non-carriers (100.68ng/ml). qRT-PCR did not show any significant difference in 
GRN mRNA levels between carriers and non-carriers of missense mutations. Although statistically not significant 
(p=0.064) mRNA levels were found to be decreased in TGAG deletion carriers compared to non-carriers.  

Conclusion 

Our results suggest that decreased serum PGRN level can be accepted as an indicator not only for null 
mutations, but also for specific missense mutations in FTD patients. However, studies including larger patient 
groups with different missense GRN mutations are requested to confirm our findings. 
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2
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Aims 

Recent human genetic studies have identified multiple CHCHD10 mutations in sporadic and familial FTD-ALS 

spectrum disorders. However, the normal function of endogenous CHCHD10 and the nature of the FTD/ALS 
CHCHD10 mutations in TDP-43 pathogenesis are completely unknown.  

Method 

We utilized C. elegans models, mammalian cultured cells, mouse primary neurons, and in vivo mouse models.  

Results 

C. elegans deficient in har-1, the closest ortholog of CHCHD10, displayed severe abnormalities in locomotion and 

a reduced lifespan associated with mitochondrial dysfunction, which were completely rescued by WT CHCHD10 
but not FTD/ALS-associated CHCHD10 mutations (R15L & S59L). In mammalian cells, overexpression of 
ALS/FTD-associated CHCHD10 mutations but not WT CHDHD10 exhibited multiple abnormal mitochondrial 
phenotypes, nearly identical to those observed with knockdown of CHCHD10. In primary neurons, CHCHD10 
mutations but not WT CHDHD10 reduced pre- and postsynaptic integrity, similar to that seen by CHCHD10 
knockdown. CHCHD10 formed physical complexes with TDP-43, and TDP-43 promoted the nuclear localization 
of CHCHD10 in a retrograde signaling manner, which was associated with increased nuclear-encoded and 
mitochondrial-targeted transcripts. Conversely, whereas WT CHCHD10 fully retained TDP-43 nuclear localization, 
FTD/ALS-associated CHCHD10 mutations induced cytoplasmic accumulation of TDP-43, which was often 
colocalized with mitochondria. Finally, WT CHCHD10 antagonized TDP-43-induced apoptosis in vitro and 
synaptic damage in vivo, whereas FTD/ALS-associated CHCHD10 mutations exacerbated such TDP-43-induced 
phenotypes.  

Conclusion 

Our novel findings implicate the normal protective role of CHCHD10 in mitochondrial/synaptic integrity and 
inhibition of cytoplasmic TDP-43 accumulation, whereas the loss of CHCHD10 or FTD/ALS-associated CHCHD10 
mutations (R15L & S59L) exhibit loss of function and/or dominant negative activities. 
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ADPD7-1271 
CROSS COMPARISON OF NEUROLOGICAL DEFICITS IN SOD1 G93A AND PROFILIN 1(PFN1 G118V) 
MOUSE MODELS OF MOTOR NEURON DISEASE 
I. Morganstern
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 The Center for Translational Neuroscience, University of Arkansas for Medical Sciences, Little Rock, USA  
 
Aims 

The present study was aimed at identifying behavioral tests that are most sensitive to the emergence of 
behavioral/neurological deficits in SOD1-G93A (SOD1) mice in a cross comparison with the newly proposed 
hPFN1G118V (PFN1) (Dr. Mahmoud Kiaei, University of Arkansas for Medical Sciences) mouse model of motor 
neuron disorder. 

Method 

The test battery consisted of commonly used metrics such as fore- and hind-limb grip strength, rotarod, open field 
and more complex proprietary algorithm-based behavioral platforms such as NeuroCube ® and SmartCube ®. 

  

Results 

The findings demonstrate similarities in progressive muscle weakness and a decline in motor coordination in both 
models of motor neuron disease with a later onset and slower progression noted with PFN1 animals. Additionally, 
sophisticated algorithm-based systems determined a strong phenotype effect in both the PFN1 and SOD1 mice at 
very early ages. Our NeuroCube ® analyses identified early changes (8-12 weeks) related to gait geometry/ 
dynamics in both SOD1 and PFN1 mice, which progressed over time. Similarly, using SmartCube® technology 
we identified distinct behavioral changes as early as 6-7 weeks of age in SOD1 mice and 12-14 weeks for PFN1 
mice.  

Conclusion 

In summary, we demonstrate similar neurological/motor function deficits in SOD1 and PFN1 mice, both exhibiting 
clinically-relevant attributes of Amyotrophic lateral sclerosis (ALS), with more advanced computer vision systems 
identifying distinctive behavioral patterns and discriminating the phenotype at very early disease stages in both 
models. This earlier period of disease identification presents a valuable model for early intervention and improved 
assessment of potential therapeutic approaches for ALS. 
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ADPD7-1722 
REGULATION OF NEUROVASCULAR NICHE BY ANGIOTENSIN II 
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Aims 

In adult brain, neuronal stem cells (NSC) are located in neurovascular niche. Angiotensin II (AngII)-induced 
hypertension affects numerous vascular functions leading to blood-brain barrier (BBB) deregulation which has 
been implicated in the pathogenesis of stroke, small vessel disease, vascular dementia and Alzheimer’s disease. 
In here, we studied the effects of AngII on adult NSC and brain endothelial cell (BEC) miRNAs 
regulation  focusing on a specific miRNAs selected due to their role in vascular systems: miR-15, -34a, -155 
and -let7. 

Method 

We used primary mouse NSC and BEC culture model to study the effects of AngII on miR-15, -34a, -155 and -
let7 expression using qPCR, and Ets1, C/EBPß, p42MAPK, CREB, pCREB, and p38MAPK proteins using 
western blot. After the pilot experiments, 100nm AngII dose was used for the final studies. The NSC and BEC 
were treated with AngII or Veh for 15 min, 30 min, 45 min, and 24hr.  

Results 

AngII induced expression of miR-15 in neurospheres (2-fold) and BEC (2.5-fold) after one hr. miR-34a was 
induced by 3.5-fold in neurospheres and by 3-fold in BEC in 24-hr. Mir-155 was elevated in neurospheres by 2-
fold and in BEC by 3-fold after 45-min. miR-let7 was increased in neurospheres and BEC by 4-fold in 15 min, and 
remained induced in EC for 24hr. These miRNAs changes were accompanied by increased protein expression of 
C/EBP, pCREB, and p38MAPK. Ets1 expression was downregulated in both neurospheres and BEC.  

Conclusion 

AngII has major effects on NSC and BEC through deregulating miRNAs and protein levels involved in this 
phenomenon.  
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ADPD7-0950 
ASTROCYTIC CALCINEURIN/NFAT SIGNALING MEDIATES NEURONAL DYSFUNCTION IN A MOUSE 
MODEL OF VASCULAR COGNITIVE IMPAIRMENT 
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Aims 

The contribution(s) of astrocytes to neuropathophysiology is highly complex. Our lab and others have observed 
increased expression/activation of the protein phosphatase calcineurin (CN) and its target transcription factor 
NFAT in activated astrocytes associated with several different forms of injury and disease, where it regulates key 
deleterious processes, including neuroinflammation, excitotoxicity, and synapse dysfunction. Vascular 
contributions to cognitive impairment and dementia (VCID) is comorbid with many neurodegenerative diseases, 
especially Alzheimer’s disease (AD). While astrocyte activation is clearly associated with a variety of vascular 
pathologies, no studies that we know of have investigated whether these changes are linked to astrocytic 
CN/NFAT signaling. 

  

Method 

To specifically modulate astrocytic CN/NFAT activity, wild type (WT) mice (2-3 months-old) received 
intrahippocampal injections of adeno-associated virus (AAV 2/5) expressing the NFAT inhibitor VIVIT, or EGFP 
alone under the control of the human GFAP promoter (Gfa2). Mice were then fed for 11 weeks with control diet, 
or a B vitamin deficient diet to induce hyperhomocysteinemia (HHcy) associated with vascular pathology. 
Numerous biomarkers were measured at endpoint including hippocampal synaptic strength (using 
electrophysiology) and cerebral blood flow and metabolism (using MRI/MRS).  

Results 

Several HHcy-dependent changes in neural function including impaired CA1 synaptic strength and long-term 
potentiation (LTP) were ameliorated by inhibition of astrocytic CN/NFAT signaling with AAV-Gfa2-VIVIT. 
Moreover, VIVIT appeared to increase cerebral blood flow and reverse changes in key brain metabolites.  

  

Conclusion 

The results suggest that aberrant CN/NFAT signaling in astrocytes couples vascular pathology to impaired neural 
function and metabolism. 
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THE STRUCTURE OF POSTSTROKE COGNITIVE IMPAIRMENT 
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Aims 

 

To determine the features of cognitive deficits in poststroke patients. 

Method 

173 patients (aged 33-84, 106 males, 67 females) were examined after the first hemispheric ischemic stroke. 
Clinical and neuropsychological investigation was carried out with the use of NIHSS, MMSE, FAB, Semantic 
Verbal Fluency test (SVFT) and attention test (AT) at 1 and 3 months after the stroke. The control group 
consisted of 40 persons without stroke.  

Results 

The data differences between patients and control group were fixed in MMSE (26.32±3.18 and 27.90±1.66, 
p=0.0027), FAB (12.79±3.29 and 16.27±2.09, p=0.0000), SVFT (15.97±6.17 and 21.09±6.25, p=0.0000), AT 
(101.94±55.00 and 69.28±25.17, p=0.0006) at the 1

st
 visit. The FAB subtest “lexical fluency” was reduced 

(p=0.0183) in patients with left hemisphere stroke. The age was associated with MMSE (R=-0.22; p=0.0042); FAB 
(R=-0.25; p=0.0009); SVFT (R=-0.34; p=0.0000), AT (R=0.31; p=0.0001). The correlations between NIHSS and 
cognitive tests: MMSE (R=-0.28; p=0.0003), FAB (R=-0.31; p=0.0001), SVFT (R=-0.24; p=0.0024), AT (R=0.30; 
p=0.0001) were revealed at the 1

st
 visit. Neuropsychological reinvestigation demonstrated that ММSЕ 

(28.02±2.19, p=0.0000), FAB (15.53±2.17, p=0.0000) and SVFT (18.08±6.26, p=0.0092) significantly increased. 
The FAB subtest “lexical fluency” and AT were statistically unchanged from previous study.  

Conclusion 

Poststroke cognitive impairment included the decrease of frontal function, verbal fluency, attention and was 
associated with the stroke localization, the patient’s age and the level of neurological deficit. Three months after 
the ischemic stroke the regression of cognitive impairment was typical, but attention deficit and decrease of 
“lexical fluency” remained. 
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ADPD7-0371 
HEREDITARY VERSUS SPORADIC CEREBRAL SMALL VESSEL DISEASE: WHAT MAKES THE 
DIFFERENCE? 
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Aims 

Objectives. Cerebral small vessel diseases (SVD) are among the most frequent causes of strokes, intracerebral 
hemorrhage and a leading contributor of vascular cognitive impairment and dementia. The monogenic condition 
known as cerebral autosomal-dominant arteriopathy with subcortical infarcts and leukoencephalopathy 
(CADASIL) is the most common cause of inheritable form of SVD. Despite the great social and economic burdens 
resulting from these conditions, little is know about the pathogenesis of CADASIL and sporadic SVD and how to 
treat the patients. We used gene expression microarray data obtained from brain white matter (WM) regions in 
order to compare the two diseases and find specific cellular and biological pathways affected at the molecular 
level. 

Method 

Methods. We compared the gene expression in post-mortem brain specimen (frontal and occipital WM) dissected 
from 2 CADASIL and 5 sporadic SVD patients, using oligonucleotide-based microarray technology (Affymetrix® 
Genechips). Gene annotation and statistical analysis were performed using Partek® Genomics Suite. Genes with 
fold expression changes F > 1.2 in both directions, and FDR < 0.05 were considered significantly differently 
expressed between both groups. Biological functions enriched with these up- and down-regulated genes were 
identified using DAVID® bioinformatics resources. 

Results 

Results. Functional classification revealed cellular pathways differently affected in CADASIL vs sporadic SVD. 
The vascular compartment was more affected in CADASIL, with enhanced cytokine-related fibrosis, reduced 
oxidative phosphorylation switching to glycolysis, and induction of programmed cell death (apoptosis).  

Conclusion 

Conclusions. Elucidating the differences in molecular events participating in the pathologenesis of CADASIL and 
sporadic SVD will certainly identify novel and specific therapeutic approaches. 
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ADPD7-0298 
INSIGHTS INTO THE MECHANISM OF PROTEIN FUNCTIONAL LOSS UPON COVALENT MODIFICATION 
BY HOMOCYSTEINE THIOLACTONE: OLIGOMERIZATION OR AGGREGATION 
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Aims 

Homocysteine thiolactone (HTL), a toxic metabolite accumulated in cells and serum under hyperhomocysteinemic 
conditions is known to covalently modify protein lysine residues resulting in functional loss. The present study 
aims at investigating the mechanism of enzyme functional loss due to protein post-translational modification by 
HTL. 

Method 

The effects of HTL on structural and functional activity parameters of Ribonuclease-A (RNase-A), Lysozyme (Lyz) 
and Carbonic anhydrase (CA) were studied using several spectroscopic techniques. Oligomerization and 
aggregation were monitored using Dynamic Light Scattering (DLS) measurements and Transmission Electron 
Microscopy (TEM). 

Results 

While RNase-A and Lyz did not exhibit any functional loss due to overnight incubation with HTL, CA was 
rendered non-functional at the same incubation time. However, gradual decrease in enzyme activities was 
observed upon prolonged incubation of RNase-A and Lyz, with complete inhibition in ten days. Conformational 
analyses revealed that CA undergoes unfolding, ultimately leading to aggregation which could be the reason for 
functional loss. RNase-A and Lyz experienced no structural alterations, but formed large oligomeric spherical 
ensembles with varying sizes (50-200 nm in diameter). We speculate that the substrate becomes inaccessible to 
the catalytic site of the modified enzyme due to generation of higher oligomeric species in case of RNase-A and 
Lyz, thereby resulting in functional loss. 

Conclusion 

The study revealed mechanisms for functional loss due to N-homocysteinylation, one occurring via generation of 
large oligomers thereby limiting substrate accessibility to the active site, or via structural alteration thereby 
disrupting the protein native conformation and stabilizing into amyloid-like structures. 
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POTENTIAL THERAPEUTIC BENEFITS OF PERLECAN DOMAIN V IN PRECLINICAL VASCULAR 
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Aims 

Cerebrovascular remodeling and angiogenesis may represent early compensatory changes to the reduced blood 
flow seen in VCID by increasing the proteolytic turnover of the surrounding extracellular matrix. We have 
demonstrated that one such extracellular matrix protein, perlecan (a heparan sulfate proteoglycan), possesses a 
C terminal domain V (DV) protein that upon cleavage from perlecan greatly enhances brain angiogenesis. Our 
objective is to determine if DV increases angiogenesis and promotes Amyloid βeta (Abeta)1-42 protein clearance 
in VCID. 

Method 

We characterized VCID induced changes in a distinct mouse model (diabetic APP/PS1 knock in (db/AD)) that has 
gradual cognitive decline by 9 months with microangiopathy, Abeta1-42 deposition, aneurysms, and 
microhemorrhages. We also utilized an in vitro model of the blood-brain barrier (BBB) to assess the transport of 
human Abeta1-42 in the presence of DV. 

Results 

In db/AD animals (3-6 months), we observed a decrease in BBB proteins (i.e.claudin-5), indicating that altered 
function correlated with an increase in brain DV expression during the asymptomatic angiogenic stage, which 
precedes cognitive changes (9-12 months). In vitro, DV doubled the transport of Abeta1-42 into the lumen of 
cerebral microvessels over 24 hours with increased activity and total protein expression of P-glycoprotein (P-gp), 
one of Abeta’s known transport proteins. 

Conclusion 

Collectively, these data indicate that early cerebrovascular changes induce angiogenic-remodeling that correlates 
with increased expression of DV. DV, in turn, may further enhance angiogenesis and increase brain Abeta 
clearance into the vascular compartment through P-gp, suggesting that DV could represent a novel therapeutic 
for VCID. 
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COGNITIVE FINCTION, PHYSICAL FUNCITON, AND BODY COMPOSITIONS IN ELDERY WITH DIABETES 
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Aims 

Diabetes and/ or insulin resistance is a risk factor for dementia. Sarcopenia is also a risk for dementia. Recent 
studies have also shown that diabetes and/or insulin resistance is associated with sarcopenia. However, the 
profiles of cognitive function, physical function, and body composition in diabetic subjects have not well 
characterized. In the current study we compared the profiles of cognitive function, physical function, and body 
composition in the community dwelling elderly with diabetes to those in the subjects without diabetes. 

Method 

A total of 444 community dwelling elderly with subjective memory complaints were involved (61 diabetics and 383 
non-diabetics, mean age 72.4±4.7). The subjects with the MMSE score of below 24 or diagnosis of dementia 
were excluded.  

Well-trained clinical psychologists examine the cognitive function of the participants via a neuropsychological 
battery of tests. Muscle strength, gait speed, aerobic capacity, and balance ability was measured. With a 
bioelectrical impedance data acquisition system (Inbody 430; Biospace Co., Ltd., Seoul, Korea) body 
compositions were analyzed. Blood samples were obtained after the participants have fasted for at least 12 h.  

Results 

The diabetics had lower executive function examined by Trail Making Tests and slower gait speed compared to 
non-diabetics. The multiple regression analysis showed that gait speed was significantly associated with 
executive function. Insulin resistance was not associated with cognition in this population. 

Conclusion 

Community dwelling elderly with diabetes had lower executive function and slower gait speed. The elucidation of 
the mechanism of these association would be warranted. 
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CHRONIC CEREBRAL HYPOPERFUSION ENHANCES TAU HYPERPHOSPHORYLATION AND REDUCES 
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Aims 

Cerebral hypoperfusion and impaired autophagy are two etiological factors that have been identified as being 
associated with the development of Alzheimer's disease (AD). Nevertheless, the exact relationships among these 
pathological processes remain unknown. To elucidate the impact of cerebral hypoperfusion in AD, we created a 
unilateral common carotid artery occlusion (UCCAO) model by occluding the left common carotid artery in both 
young and old 3xTg-AD mice. 

Method 

We created a unilateral common carotid artery occlusion (UCCAO) model by occluding the left common carotid 
artery in both young (3 mths old) and old (16 mths old) 3xTg-AD and WT mice. 

Results 

Two months after occlusion, we found that ligation increases phospho-Tau (p-Tau) at Serine 199/202 in the 
hippocampus of 3-month-old AD mice, compared to sham-operated AD mice; whereas, there is no change in the 
wild type (WT) mice after ligation. Moreover, cerebral hypoperfusion led to significant increase of p-Tau in both 
the hippocampus and cortex of 16-month-old AD mice and WT mice. Notably, we did not detect any change in 
Aβ42 level in either young or old AD and WT mice after ligation. Interestingly, we observed a downregulation of 
LC3-II in the cortex of aged AD mice and WT mice after ligation. 

Conclusion 

Our results suggest that elevated p-Tau and reduced autophagy are major cellular changes that are associated 
with hypoperfusion in AD. Therefore, targeting p-Tau and autophagy pathways may ameliorate hypoperfusion-
induced brain damage in AD.  
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NEUROVASCULAR INTEGRATIVE EFFECTS OF ENVIRONMENTAL ENRICHMENT ON THE COGNITIVE 
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Aims 

The aim of this study is to investigate whether environmental enrichment (EE) ameliorates cognitive impairment 
from blood-brain barrier (BBB) disruption and white matter injury induced by bilateral common carotid arteries 
occlusion (BCCAO). 

Method 

Wistar rats were randomly arranged in each of 7 rats as sham group, BCCAO group and BCCAO+EE group at 4 
weeks of age. BCCAO was performed at 12 weeks. EE that includes running wheel, toys, etc. in larger cage than 
standard cage was applied for 8 weeks before BCCAO and for 6 weeks after BCCAO. Cognitive function was 
confirmed by 8-arm maze test and Morris water maze test. BBB destruction and white matter injury were 
confirmed by immunohistochemistry, western blot. 

Results 

BCCAO+EE group significantly increased the number of correct in 8-arm maze test and significantly reduced 
escape latency time in Morris water maze test. BCCAO+EE group significantly increased the length of RECA1 in 
motor cortex and hippocampal CA1 and ZO-1 in microvessel extracted from total cortex. BCCAO+EE group 
significantly increased optical density of myelin basic protein (MBP) staining in the corpus callosum and motor 
cortex 

Conclusion 

We demonstrated that EE alleviated the cognitive impairment in 8-arm maze test and Morris water maze test, and 
significantly inhibited the BCCAO-induced reduction of ZO-1 and MBP. Our results suggest that EE may 
ameliorate cognitive impairment by BBB disruption and white matter injury in the brain induced by BCCAO. 

Acknowledgement : This work was supported by National Research Foundation of Korea (NRF) funded by the 
Ministry of Education, Science and Technology (NRF-2014R1A2A2A01007909) 
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Aims 

Indeed intracerebral hemorrhage (ICH) account for only 15% of all strokes but it is one of the most devastating 
subtype of stroke associated with behavioral, cognitive and neurological deficits. The primary cause of 
neurological deficits in ICH is the hematoma growth, generation of free radicals, inflammatory cytokines and 
exhausting endogenous anti-oxidant machinery. It has been found that neuroinflammation following ICH leads to 
exaggeration of hallmarks of ICH. With this background the study was aimed to evaluate the protective effect of 
resveratrol in intracerebroventricular (ICV) collagenase (COL) induced neurological deficits in rats. 

Method 

ICV-ICH was induced by single unilateral intrastriatal injection of collagenase (1 IU in 2µL, ICV) over 10 minutes. 
From 2nd day onwards, resveratrol at three different doses were administered (5, 10 and 20 mg/kg; p.o.) till the 
end of the study. 

Results 

Chronic treatment with RSV (20 mg/kg) for 21 days restored various behavioral changes, including neurological 
scoring tests (cylinder test, spontaneous motility, righting reflex, horizontal bar test, forelimb flexion), 
actophotometer, rotarod, Randall Sellito and von Frey. RSV also restores increase in immobility time forced swim 
test used to evaluate post stroke depression and impaired memory deficit in Morris water maze. RSV 
administration also attenuated increased nitro-oxidative stress and TNF-α as well as MMP-9 levels. RSV being a 
potent antioxidant also restores changes in endogenous anti-oxidant levels.  

Conclusion 

In conclusion, our research demonstrates that RSV has a protective effect against ICH by virtue of it’s a) anti-
inflammatory property and b) antioxidant and nitrosative stress restoring property, c) MMP inhibitory action. 
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Aims 

To prove the feasibility of the inclusion in the comprehensive treatment of pain in patients with early stage 
of  vascular parkinsonism, physical factors - sinusoidal modulated currents, balneotherapy and low-frequent 
variable magnetic field. 

Method 

We observed 74 patients 52 - 65 years with early-stage vascular parkinsonism - 1 - 2 points for Hoehn & Yahr, 
with pains that remind those at spondylarthrosis, low back pain, frozen shoulder periarthrosis. 1

st
 group  (26 

patients) - control, received only basic treatment - medication drugs  - amantadine, MAO inhibitors, dopamine 
receptor agonists. 2

nd
 group  (48 patients) received basic medical treatment, as well as the impact of physical 

factors in a combination of sinusoidal modulated currents, balneotherapy (sea salt baths), and low-frequent 
variable magnetic field magnetic field. 

Results 

In patients treated with the proposed inclusion complex therapeutic physical factors, reducing pain, as well as a 
subjective improvement and, ultimately, improved quality of life has come faster results are more pronounced in a 
proportion in comparison with the control group. 

Conclusion 

The combination of a combination of neuroprotective pathogenetic therapy and treatment of physical factors is 
effective and helps to keep the motor activity of patients with early stages of vascular parkinsonism. 
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Aims 

To observe effect of traditional Chinese medicines ( Panax ginseng, Ligusticum wallichii and rhizoma coptidis) on 

behavioral and brain microvascular changes and expression of hypoxia induced factor-1α（HIF-1α) and vascular 

endothelial growth factor (VEGF) and telomerase in Senescence Accelerated Mouse-Prone 8 (SAMP8). 

Method 

SAMP8 mice were randomly divided into three groups, including model group, traditional Chinese medicine ( 
TCM ) high dose group ( 13g crude drug / kg body weight), TCM low dose group (2.6g crude drug / kg body 
weight), Senescence Accelerated Mouse Resistance-1 ( SAMR1) mice were the  normal group, with 10 rats in 
each group, intragastric administration, continuous administration for 12 weeks. Behavior ability of learning and 
memory and spatial cognition were observed by Morris water maze and avoid dark test and step-down test, 
microvascular structure and numbers of neurons were measured, HIF-1α, VEGF and telomerase expression were 
measured. 

Results 

 Compared with model group, platform quadrant swimming distance and total distance were significantly 
increased in the TCM group (P<0.05), the latent period in avoid dark test was significantly longer (P<0.05), and 
the error times in step-down test were also significantly decreased (P<0.05). The mircovascular numbers and 
numbers of neurons in the TCM group were more than that in model group. Compared with model group, the 
expression of HIF-1α  was decreased significantly in TCM group  (P<0.05).   

Conclusion 

Traditional Chinese medicine can improve the memory and cognitive ability of SAMP8 mice, which was related to 
decreasing the expression of HIF-1a and microvascular numbers as well as improving Neuronal cells in brain. 
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Aims 

Development of a new original method for cognitive rehabilitation based on Cybernetic Enriched Environment and 
assessment its effectiveness. 

Method 

Experimental studies with animals had shown that enriched environment restores damaged neurogenesis, 
apoptosis and synaptogenesis, protein expression of astroglial contacts, improves training and memorization, 
saves effective social interactions in cases of physiological ageing and experimental model of Alzheimer disease. 
It corresponded with observations of people with cognitive reserve as a result of profession or personal habits. 
Therefore enriched environment positively influences on neuroplasticity processes, saving and restoring dominant 
mechanisms of brain’s function realization.   

For setting up neurorehabilitation cybernetic enriched environment the following technologies are used: 

1. Smart home – for control of functions and safety everyday patient’s environment. 
2. Augmented reality using QR codes – for control of patient’s attention and move in real everyday setting 

and for delivery additional virtual tasks, cues and notifications. 
3. Telemedical control of physiological parameters – registration of EEG, ECG, BP, heart rate, breath rate, 

localization of patient and his limbs for effective monitoring patient’s state and control rehabilitation 
safety. 

Results 

Clinical case. A patient N. was admitted to Rehabilitation center with diagnosis: Ischemic stroke in the left middle 
cerebral artery with mild right hemiparesis, severe cognitive impairments in the late recovering period. The patient 
had course of cognitive training in the Cybernetic Rich Environment using experimental model. After training 
course there were improvements on all neuropsychological scales. 

Conclusion 

The first experience of using the Cybernetic Rich Environment for cognitive rehabilitation has shown the 
effectiveness and high perspectives of this method. 
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Aims 

 

To evaluate the efficacy and tolerability of memantine as a monotherapy for patients with Alzheimer's disease 
(AD) and with vascular dementia (VaD).  

Method 

The study was randomized, controlled study of memantine as a monotherapy for mild AD.We evaluated cognitive 
function, activities of daily living, behavioral disturbances, global function, stage of dementia, drug discontinuation 
rate, and individual side effects were compared between memantine monotherapy in the two inveswtigated 
groups. The primary outcomes were cognitive function and behavioral disturbances; the others were secondary 
outcomes.  

Results 

The study included 31 patients with diagnosed AD and 30 patients with VaD, identified by the inclusion criteria. 
Memantine monotherapy significantly improved cognitive function [standardized mean difference (SMD)=-0.39, 
95% confidence interval (CI)=-0.50 to -0.16, p=0.0001], behavioral disturbances (SMD=-0.16, 95% CI=-0.27 to -
0.01, p=0.05), activities of daily living (SMD=-0.10, 95% CI=-0.4 to -0.00, p=0.05), global function assessment 
(SMD=-0.21, 95% CI=-0.33 to -0.09, p=0.0001). Memantine was superior in VaD group compared to mild AD in 
terms of discontinuation because of inefficacy [risk ratio (RR) =0.38, 95% CI=0.21 to 0.74, p=0.001 number 
needed to harm (NNH) =non significant]. Also, memantine treated VaD patients was associated with less agitation 
compared with mild AD patients (RR=0.7, 95% CI=0.5 to 0.9, p=0.05, NNH=non significant). There were no 
significant differences in the rate of discontinuation between the memantine monotherapy in VaD and mild AD 
groups. 

Conclusion 

Our results suggested that memantine as a monotherapy improved cognition, behavior, activities of daily living, 
global function, and was well-tolerated by AD and VaD patients.  
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Aims 

Elevated plasma total homocysteine (tHcy) is associated with increased risk of  stroke and dementia.  Clinical 
trials using B-vitamins to reduce the cognitive risks attributed to tHcy have been inconsistent. We evaluated 
whether B-vitamin therapy to lower tHcy would prevent cognitive-decline in a cohort of stable kidney transplant 
recipients., a population with a high prevalence of both hyperhomocysteinemia and cognitive impairment.  

Method 

Longitudinal ancillary study of the FAVORIT trial, a randomized, placebo-controlled trial of high-dose B vitamins to 
reduce cardiovascular and cerebrovascular events in clinically stable kidney transplant recipients with elevated 
tHcy. 584 subjects from 18 sites across North America were assessed annually for up to 5 years using a 
standardized neuropsychological test battery. Efficacy was analyzed on an intention-to-treat basis using end-of-
trial data.  Subgroup analyses included stratification for baseline plasma B-vitamin and tHcy concentrations. 

Results 

Baseline cognitive impairment was common with 61% of participants falling more than one standard deviation 
below published norms for at least one cognitive test.  Fewer than 1% of participants had insufficient plasma 
folate < 5 ng/ml or vitamin B12 < 148 pmol/L but  44.6% had low plasma B6 concentrations < 30 nmol/L. Follow-
up psychomotor speed and memory scores were modestly but significantly better in the treatment group than in 
controls (p≤0.05).  

Conclusion 

High-dose B-vitamin supplementation provided modest cognitive benefit for kidney transplant recipients with 
elevated baseline tHcy. Since nearly all participants were folate and vitamin B12 sufficient at baseline, the 
potential cognitive benefits of folate and B12 supplementation in individuals with poor B-vitamin status remains to 
be determined. 
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Aims 

CSF circulation around blood vessels provide lymphatic drainage for clearance of waste molecules. Cerebral 
amyloid angiopathy block flow of interstitial fluid along wall of arteries in the white matter with consequent 
derangement of perivascular space (PVS), Aβ deposition, and AD pathology. It is suspected that pathologies of 
PVS and cerebral small vessels have a common base and Binswanger’s disease (BD) pathology, ultimate figure 
of vascular dementia, accelerated in and around PVS. It is also suggested that edematous PVS narrowing at the 
centrum semiovale is a significant radiological and pathological marker of iNPH patients. In fact, biopsy 
specimens of iNPH brains often show AD as well as BD pathology.  
We conducted, therefore, the following studies on comorbidity of AD and BD in iNPH patients.   

 Method 

Eight MRI features of iNPH among 503 participants of community-based cohort (Vienna Trans-Danube Aging 
Study) at age 75 (1), and one hundred, probable or definite iNPH patients in Takeda Hospital consecutive in-
patient cohort (2), were investigated. 

Results 

1. At the baseline and 30-month follow-ups, AD and BD were comorbid in 25% and 12.5%, respectively.  
 
2. 46 % of patients show MMSE score lower than 22. One third comorbid with dementia including AD, two third 
cerebrovascular diseases, and 11 parkinsonism including PD at the baseline. Average 36-month follow-ups, 
almost all patients suffered from severe cognitive impairment. 

Conclusion 

Our prospective cohort studies revealed high comorbidity of these disorders among iNPH patients. Further study 
is necessary to confirm clinoco-pathological significance of AD/BD comorbidity, and alterations in CSF drainage 
and PVS in iNPH. 
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Aims 

Develop a fully automatic method for estimation of whole-brain atrophy comparable to the currently accepted gold 
standard, the boundary shift integral method (Freeborough,IEEE,1997) removing manual interaction and potential 
intra/inter-rater variability. 

Method 

In this fully-automated pipeline for whole-brain atrophy measurement, baseline images are segmented with a 
whole brain multi-atlas approach (Wolz,NeuroImage,2010; Ledig,Medical Image Analysis,2015). This 
segmentation provides tissue priors employed in a probabilistic temporospatial segmentation using EM-based 
optimization. Timepoint images are co-registered, intensity normalized and simultaneously segmented. Spatial 
smoothness is enforced through a stationary MRF, temporal smoothness with voxel-wise temporal consistency 
term in the energy function (Ledig,IEEE,2014). For validation we compare atrophy measures obtained with the 
proposed method to those estimated using KMNDBCB-BSI (hereafter BSI) on images selected from the ANDI1 
cohort.  

Results 

A significant correlation was observed between atrophy measures at 12 (R
2
=0.63, p<<0.01) and 24 (R

2
=0.812, 

p<<0.01) month followup time points. Effect and samples sizes, corrected for healthy aging, were not significantly 
different between the proposed method and BSI for any of the clinical groups in this dataset. Furthermore there 
was no significant difference between atrophy estimation methods in discrimination between clinical groups using 
a binary LDA classifier. 

Conclusion 

We have validated a fully-automatic method for estimation of whole brain volume change that is comparable to 
one of the most widely used methods, BSI, for a subset of the ADNI1 cohort. While reporting comparable atrophy 
values; the proposed method has the advantage of being fully automated and thus provides analysis efficiencies 
with the absence of potential inter/intra-rater variability. 
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Aims 

 
Assessment  of cognitive impairments according MoCA test in  patients with diabetes 2 type 

Method 

There were examined 134 patients with clinically and laboratory established diagnosis diabetes 2 type. 
Neuropsychological testing is proceeded  with use of the validi test - the Montreal Cognitive Assessment (MoCA).  

 

Results 

Visual and constructive skills have been reduced in 98 (71,4%) patients.  Investigating attention function, we have 
revealed that varying degree changes of the attention were in all patients with DM 2 type in any age groups.As for 
the speech activity test it should be noted that results have been reduced in all patients, as a rule, due to 
decrease in phonetic mediate associations proving the subcortical and frontal dysfunction. Difficulties in carrying 
out abstract concepts are established in 25% of patients with DM 2 type and they were expressed in inability to 
carry out the comparative and conclusive analysis. Test results "The delayed reproduction" have been reduced in 
95,6% of patients in all age groups. 

 

  

Conclusion 

Cognitive disorders in patients with DM 2 type are characterized by delay of intellectual activity rate, the reduction 
of speech fluency, decrease in attention, the violations of memory of dynamic character. 
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Aims 

We sought to determine whether amyloid and hypertensive cerebral small vessel disease (hCSVD) changes 
synergistically affect the progression of lobar microbleeds in patients with subcortical vascular mild cognitive 
impairment (svMCI). 

Method 

Among 72 patients with svMCI who underwent brain magnetic resonance imaging (MRI) and [
11

C] Pittsburgh 
compound-B positron emission tomography (PiB-PET), 52 (72.2%) completed the third year of follow-up. These 
patients were evaluated by annual neuropsychological testing, brain MRI and follow-up PiB-PET. 

Results 

Over 3 years, 31 of 52 patients (59.6%) had incident CMBs in the lobar and deep regions. Both baseline and 
longitudinal changes in lacune numbers were associated with increased numbers of lobar and deep microbleeds, 
while baseline and longitudinal changes in PiB uptake ratio were associated only with the progression of lobar 
microbleeds, especially in the temporal, parietal, and occipital areas. Regional white matter hyperintensity 
severity was also associated with regional lobar CMBs in the parietal and occipital regions. There were interactive 
effects between baseline and longitudinal lacune number and PiB retention on lobar microbleed progression. 
Increased lobar, but not deep, CMBs were associated with decreased scores in the digit span backward task and 
Rey-Osterrieth Complex Figure Test. 

Conclusion 

Our findings suggest that amyloid-related pathology and hCSVD have synergistic effects on the progression of 
lobar microbleeds, providing new clinical insight into the interaction between amyloid burden and hCSVD on CMB 
progression and cognitive decline with implications for developing effective prevention strategies. 
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Aims 

The aim of this study. To assess neuroimaging of the brain using MRI characteristics with DWI regime and their 
correlation with specific pathogenic subtypes of ischemic stroke (IS) of different localization. 

Method 

Pathogenic subtype of stroke was defined by TOAST criteria, the  severity of neurological deficit was determined 
by the NIHSS scale, the degree of functional activity with scale Barthel Activities of Daily Living (ADL) Index. MRI 
scans were assessed was performed on the machine Hitachi Echelon OVAL power of 1.5 Tl in the T1 mode, T2, 
FLAIR, DWI. 

Results 

We studied 160 patients (males 57.5%, females 42.5%). The mean age was 57,09 ± 16,32 years. In both genders 
according to TOAST criteria predominates atherosclerosis of large arteries - 55.4% in men and 50% women and 
cardiac embolism - 23.9% and 19.1% respectively. On ADL severe dependence correlated with a larger infarct on 
DWI (p = 0.001). It was found a direct moderate correlation between the average total score on the NIHSS and 
the size of infarction (P = 0,0001). Ischemia often occurred in the system of left middle cerebral artery (45.63%). 
Severe strokes by NIHSS (p = 0.002) and ischemia with hemorrhagic impregnation (p = 0.01) on MRI was met 
only in cardioembolic strokes, in which edema on DWI was also expressed, which was absent in T2-scans. 

Conclusion 

In young patients with ischemic stroke extensive lesions were observed in cardiac embolism and thrombosis of 
the cerebral sinuses, while in elderly - in atherothrombotic stroke ("triangle of the middle cerebral artery" on MRI). 
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Aims 

To identify the correlation of gait and balance disturbances with cognitive impairment in patients with stable and 
unstable angina In Kyrgyzstan. 

Method 

We studied 73 patients with stable and unstable angina in the cardiology departments from 6 regions of 
Kyrgyzstan. To define cognitive impairment we used MMSE, Frontal Assessment Battery (FAB), Watson method 
of scoring clock drawings. For gait disturbances revealing we used Unterberger test, Tinneti balance scale. 
Emotional decline we estimated with Zung depression scale, State-Trait Anxiety Inventory (STAI). 

Results 

The mean age was 63.14 ± 8,9 years. Imbalance was identified in 42.47% patients and according to Tinetti scale 
90.4% were at high and medium risk of falling (p=0.0001). As a result of the MMSE 41.32% of patients had mild 
cognitive impairment (CI), 19% moderate CI and 11.57% had dementia. Mild CI were observed in all age groups, 
the peak of which was accounted at 55 - 59 years. According to Watson method of scoring clock drawings we 
found that 60% of patients did not manage performing. According to FAB 34,25% had dementia, and 45.21% 
moderate CI. Dementia was detected in 29 patients with unstable angina and in 15 patients with stable angina. 
Most of the patients had mild depression, moderate personal and high reactive anxiety( p=0.001). 

Conclusion 

In patients with stable and unstable angina we revealed significantly higher the risk of falls in the group with 
dementia, as well as in patients with high anxiety. We recommend in the treatment of patients with angina to 
verify the risk of falls. 
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Aims 

To identify indicators of bioelectrical activity of the cerebral cortex associated with impaired cognitive status in 
patients with coronary artery disease (CAD). 

Method 

The study included 122 male CAD patients, aged 45 to 69 years, who were divided into two groups, with mild 
cognitive impairment (MCI) (n = 60, Mini mental state examination (MMSE) scores - 26,2 ± 0,90) and without 
cognitive impairment ((without MCI), n = 62, MMSE scores - 28,5 ± 0,86). All patients carried out a multi-channel 
computer electroencephalography (EEG) in addition to standard clinical examination. Resting-state EEG with 
closed and open eyes recorded monopolarly at 62 standard sites of the 10–20 system using encephalograph 
«NEUVO», Compumedics, USA. Binary logistic regression was used to identify EEG predictors of MCI in patients 
with CAD (SPSS 17.0, IBM, USA). 

Results 

It was found that the high values of teta1 rhythm power with closed eyes in the frontal and occipital areas of the 
left hemisphere and alpha2 rhythm power with eyes open in the frontal areas of the right hemisphere, as well as 
higher theta/alpha ratio associated with increased risk for MCI in CAD patients. The most significant clinical and 
anamnestic factors associated with decreased risk for MCI: higher education level, the lack of type II diabetes and 
mild severity of coronary lesions by SYNTAX scale. 

Conclusion 

The results of our study demonstrated the significance of EEG power, theta/alpha ratio as well as clinical and 
anamnestic factors for identifying risk development of MCI in CAD patients. 
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Aims 

The progression of dementia after stroke becomes an important issue in neurological researches. Clinically, it is 
difficult to diagnose vascular dementia (VD) in stroke patients with either of neuropsychological tests, medical 
imaging or biomarker assay of cerebrospinal fluid (CSF). There is an unmet need to develop an easily-operated 
method for monitoring the progression from stroke to dementia.  

Method 

Plasma samples of the subjects who were categorized into four groups: healthy controls (Group I) (n = 13), stroke 
patients without dementia (Group II) (n = 12), patients with both stroke and dementia (Group III) (n = 12) were 
collected. Subjects in these four groups were age matched (65-84 years old). The ultra-high-sensitivity 
immunoassay, so-called immunomagnetic reduction, is applied to assay Ab1-42 and tau protein in the plasma 
samples. 

Results 

The concentrations of plasma tau protein were 12.63±6.75, 20.06±8.61, and 21.49±6.89 pg/ml for I, II, and III 
groups, respectively. The level of plasma tau protein was found to mildly increase once the subjects suffered from 
stroke, but remained unchanged for vascular-dementia patients. However, the plasma Ab1-42 significantly 
increases from 14.43±1.33 to 16.60±2.11 pg/ml (p < 0.05) for Group II and Group III. 

Conclusion 

The results showed the plasma Ab1-42 as a promising candidate for monitoring the progress of vascular dementia 
in stroke patients. 
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Aims 

Transient global amnesia (TGA) is characterized by the abrupt onset of episodic memory impairment. Although 
injury to hippocampal CA1 neurons is supposed to play a crucial role in the pathophysiological cascades, further 
involvement of neocortex still remains elusive. In this study, we investigated which brain regions show metabolic 
changes during the acute stage of TGA using FDG-PET. 

Method 

A consecutive series of 12 patients with TGA who visited Hospital and underwent FDG-PET within 3 days after 
symptom onset were retrospectively identified. We used statistical parametric mapping to compare cerebral 
glucose metabolism of TGA patients with 25 normal controls. 

Results 

When TGA patients were compared with the normal controls, we found several hypometabolic clusters in the left 
temporal and bilateral parieo-occipital regions and hypermetabolic clusters in the bilateral frontal regions (Fig. 1). 
When each individual TGA patient was compared with the normal controls, hypometabolic clusters were mostly 
located at the posterior brain regions including the left calcarine, right superior temporal lobe, right mid occipital 
lobe, left mid temporal pole, left superior temporal lobe (Fig. 2). Hypermetabolic clusters were usually located at 
the anterior brain regions including the left inferior frontal lobe, right mid temporal lobe, right insula, left olfactory 
cortex, right superior temporal lobe, right amygdala.  

Conclusion 

The brain regions with decreased glucose metabolism are main components of posterior medial system which is 
known to be implicated in the process of episodic memory. This study provides evidence for disruption of 
posterior medial system during the acute stage of TGA. 
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Aims 

Several previous studies revealed that cerebral vascular event was associated with cognitive decline. However, 
the renin-angiotensin system components are detected in the central nervous system and expressed in the brain. 
Our study was to investigate the influence apolipoprotein E (APOE) and angiotensin I-converting enzyme (ACE) 
polymorphism on cognitive decline in post-lacunar stroke patients. 

Method 

We collected demographic information, educational years , personal medical history, and medication history. 
Cognitive function were accessed by Mini-Mental Status Examination (MMSE), and Cognitive Ability Screening 
Instrument (CASI) in 3rd and 9th months after ischemic stroke, individually. Lacunar stroke was defined by 
TOAST classification. All subjects were genotyped for ACE and APOE polymorphisms, and detected serum ACE 
level. We used chi-square, ANOVA and sample t-test to analyze these data. 

Results 

From January 2010 to June 2011, a total of 87 (61 male, 26 female) lacunar stroke patients were recruited. The 
general characteristics of study populations are presented in Table 1. There were no significant differences in 
MMSE (DD: 0.22±1.79, ID: -0.25±2.38, II: -0.11±2.2, P=0.845) and CASI (DD: -0.11±5.93, ID: 0.53±5.21, II: -
0.39±9.51, P=0.861) total scores between the three ACE genotypic groups. (Table 2) However, patients with DD 
genotype had higher serum ACE level than others (DD: 188.75±53.84, ID: 152.31±46.06, II: 121.34±31.09, 
P<0.001). 

Conclusion 

In our results, no direct association was found between ACE genotype and cognitive decline in post-lacunar 
stroke patients. But, serum ACE level was significantly higher in ACE D/D polymorphism. This may be a risk 
factor for the development of vascular events. 
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Aims 

Germany is characterized by the “natural experiment” of reunification in 1991 which can be used to explore the 
long-term effects of different societal and health regimes on the occurrence of dementia today. Prevalence of 
dementia is higher in Eastern than in Western Germany despite the introduction of the West German health 
system in the eastern part of the country.  We explored whether trends in dementia prevalence are similar in both 
parts of the country. 

Method 

We used claims data of Germany’s largest public health insurer (AOK). Dementia is defined by the ICD-10 
classification using the numbers G30, G31.0, G31.82, G23.1, F00, F01, F02, F03, und F05.1. We apply negative 
binomial regression to estimate time trends between the years 2007 to 2012 for the age groups 65-74, 75-84, and 
85-100+. We observed one million dementia cases with a risk population of more than 28 million individuals. 

Results 

Rate ratios of the time trend at ages 75-84 show a significant continuous decrease among West Germans.  In 
2012 the prevalence of women is 11 % (p<=0.01) lower than ins 2012 (men: 8 %; p<=0.01);  this not the case for 
East Germans. Similar trends exist at ages 65-74, and are less pronounced at ages 85+. Sensitivity analyses on 
the level of states confirm the results.  

Conclusion 

Dementia prevalence only declines in West Germany. Since today the health system is similar in both parts of the 
country, differences in dementia trends may be a legacy of the past related to differences in cardiovascular risk 
factors over the life-course. 
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Aims 

Cerebral autosomal dominant arteriopathy and subcortical infarcts and leukoencephalopathy (CADASIL) is a rare 
genetic disorder inherited in an autosomal dominant manner. The phenotype and genotype of CADASIL in 
Caucasians have been characterized, but CADASIL is less recognized and reported in Asian populations. 

Method 

Here we investigated the first known Korean family affected by CADASIL and identified an uncommon NOTCH3 
mutation. The affected family members had recurrent strokes, early-onset dementia, depression, and migraine. 
Genetic analysis was conducted in four of seven family members, two sisters were dead and one refused. 

Results 

A Cys606Arg mutation at exon 11 of NOTCH3 was found in three out of four who were analyzed. A sister who 
was asymptomatic didn’t have mutation. Neuropsychological evaluation showed vascular dementia in one of 
three affected family members. Brain MRI showed multiple infarcts in bilateral basal ganglia, thalami, and 
periventricular white matter in all affected but not in unaffected sister. A skin biopsy in an affected family member 
did not show characteristic pathological findings of CADASIL on electron microscopy except increased collagen 
deposits. 

Conclusion 

To our knowledge, the Cys606Arg Mutation of NOTCH3 Gene at exon 11, which was identified in the studied 
family, has not been reported yet. Our findings emphasize the importance of genetic analysis of NOTCH3 for the 
patient and family with a phenotype typical of CADASIL. 
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Aims 

Although the association between apolipoprotein E (APOE) genotype and disease progression is well 
characterized in patients with Alzheimer’s disease, such a relationship is unknown in patients with subcortical 
vascular cognitive impairment. We evaluated whether APOE genotype is associated with disease progression in 
subcortical vascular mild cognitive impairment (svMCI) patients 

Method 

We prospectively recruited 72 svMCI patients (19 APOE4 carriers, 42 APOE3 homozygotes, and 11 APOE2 

carriers). Patients were annually followed-up with brain MRI and neuropsychological tests for three years and 
underwent a second Pittsburgh compound B (PiB)-PET at a mean interval of 32.3 months. Amyloid-ß burden was 
quantified by PiB standardized uptake value ratio (SUVR), and the amount of small vessel disease was quantified 
by number of lacune on MRI. We also measured cortical thickness. 

Results 

During the three years of follow-up, compared to the APOE3 homozygotes, there was less increase in PiB SUVR 
among APOE2 carriers (p=0.023), while the APOE genotype did not show a significant effect on lacunar changes. 
APOE2 carriers also showed less cortical thinning (p=0.023) and a slower rate of cognitive decline (p=0.009) 
compared to those with APOE3 homozygotes. 

Conclusion 

Our findings suggest that, in svMCI patients, APOE2 has a protective effect against amyloid-ß accumulation, 
cortical thinning, and cognitive decline. 
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Aims 

To investigate association between autoimmune disorders (AID) and hospitalization for dementia and Alzheimer’s 
disease (AD), and to study whether the risk is associated with follow-up time and age. 

Method 

In this follow-up study, the nationwide database was used to identify 43 hospitalized conditions of AID in patients 
from the Hospital Discharge Register. Follow-up of 797 424 patients with AID was carried out from 1964 to 2010. 
This study includes separate follow-ups for shorter intervals. Standardized incidence ratios (SIRs) were calculated 
for dementia and AD in patients with AID by comparing them to subjects without AID.  

Results 

Total 10040 dementia and AD was identified with an SIR of 1.28 (95% CI 1.25-1.30). 17 showed an increased 
risk, of these, the remaining 14 conditions were still at risk when dementia and AD diagnosed in the year of AID 
diagnosed was excluded. The SIRs for dementia and AD declined by age at hospitalization of patients with 
amyotrophic lateral sclerosis, chronic rheumatic heart disease, Crohn disease, diabetes type 1, Graves’ disease, 
hashimoto thyroiditis, multiple sclerosis, pernicious anemia, rheumatoid arthritis, and Sjören syndrome. The risk 
of dementia and AD decreased with follow-up time. Chronic rheumatic heart disease, type 1 diabetes, Graves’ 
disease, pernicious anemia, polymyalgia rheumatic, and Wegener granulomatosis showed significant risk of 
dementia and AD after ten years follow-up of AID. 

Conclusion 

The follow-up of AID patients showed the increased patterns of subsequent dementia and AD, which calls for 
continuous follow-up of AID patients with individual information on the treatment.  
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Aims 

Epidemiological assessment of post stroke dementia. 

Method 

We studied 237 stroke patients at least three months after the first or recurrent stroke. All patients underwent a 
detailed neurological examination. The imaging of the brain is applied. Diagnosis of dementia was made 
according to the DSM IV R criteria and HIS.  We excluded patients with preexisted dementia. SPSS 17.0 program 
was applied for data analyze.  

Results 

The mean age of dementia is 74, 9 years old. We analyzed the data of 69 patients of them who met criteria for 
dementia. 40 patients of them had 4-7 in HIS score ﴾Mix dementia) and 27 patients had >7 in HIS score ﴾or 
vascular dementia﴿. There is a statistically significant correlation between post stroke dementia and infarct of 
CAA&PAC, strategic infarcts, white matter lesions, cortical atrophy, medial temporal atrophy, multiinfarct lesions 
(p value< 0.01). Mix dementia is more frequent in parieto-occipital white matter hyperintensity. There is a 
statistically correlation with vascular dementia and smoking ﴾p value< 0.01﴿. There is statistically correlation 
between post stroke dementia and >2 risk factor ﴾OD= 0,015﴿.  

Conclusion 

This study suggests that post stroke dementia is more frequent, in patients with more risk factors. White matter 
hyperintensity is more frequent in mix dementia. Smoker stroke patients and vascular dementia are more 
frequent. 
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Aims 

The aim of this study is to investigate whether environmental enrichment (EE) ameliorates cognitive impairment 
from blood-brain barrier (BBB) disruption and white matter injury induced by bilateral common carotid arteries 
occlusion (BCCAO). 

Method 

Wistar rats were randomly arranged in each of 7 rats as sham group, BCCAO group and BCCAO+EE group at 4 
weeks of age. BCCAO was performed at 12 weeks. EE that includes running wheel, toys, etc. in larger cage than 
standard cage was applied for 8 weeks before BCCAO and for 6 weeks after BCCAO. Cognitive function was 
confirmed by 8-arm maze test and Morris water maze test. BBB destruction and white matter injury were 
confirmed by immunohistochemistry, western blot. 

Results 

BCCAO+EE group significantly increased the number of correct in 8-arm maze test and significantly reduced 
escape latency time in Morris water maze test. BCCAO+EE group significantly increased the length of RECA1 in 
motor cortex and hippocampal CA1 and ZO-1 in microvessel extracted from total cortex. BCCAO+EE group 
significantly increased optical density of myelin basic protein (MBP) staining in the corpus callosum and motor 
cortex. 

Conclusion 

We demonstrated that EE alleviated the cognitive impairment in 8-arm maze test and Morris water maze test, and 
significantly inhibited the BCCAO-induced reduction of ZO-1 and MBP. Our results suggest that EE may 
ameliorate cognitive impairment by BBB disruption and white matter injury in the brain induced by BCCAO. 

Acknowledgement : This work was supported by National Research Foundation of Korea (NRF) funded by the 
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Aims 

Creutzfeldt-Jakob disease (CJD) is a human prion disease with different etiologies. Our aim was evaluate the 
spectrum of tau pathologies in CJD. 

Method 

We systematically assessed phospho-Tau (pTau) immunoreactivities in 75 sporadic CJD cases including an 
evaluation of the entorhinal cortex and six hippocampal subregions.  

Results 

12 cases (16%) showed only small tau-immunoreactive neuritic profiles. 52 (79.3%) showed additional tau 
pathology in the medial temporal lobe compatible with primary age related tauopathy (PART). In 22/52 cases the 
lower pTau immunoreactivity load in the entorhinal cortex as compared to subiculum, dentate gyrus or CA4 region 
of the hippocampus was significantly different from the typical distribution of the Braak staging. Further 11 cases 
(14.7%) showed widespread tau pathologies compatible with features of primary tauopathies or the gray matter 
type of ageing-related tau astrogliopathy (ARTAG). Analysis of cerebrospinal fluid revealed prominent increase of 
total tau protein in cases with widespread tau pathology, while pTau (T181) level was increased only in four. 

Conclusion 

The frequency of tau pathologies is not unusually high in CJD. The pattern of hippocampal tau pathology often 
deviates from the stages of Braak. Atypical form of tau pathologies may be detected in CJD. Examination of 
cerebrospinal fluid pTau (T181) level does not reflect reliably tau pathologies seen in CJD brains. 
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Aims 

Microvesicles (MVs) are membrane vesicles (100-1000 nm), mediators of physiological and pathological 
intercellular activities through the transfer of their cargo (proteins, DNA, RNA) between target cells. Despite 
emerging evidence suggesting the hypothesis of 'prion-like propagation' in neurodegenerative disorders, no data 
are actually available on how MVs, from prion-infected neuronal cells, can initiate prion propagation in uninfected 
cells. The aim of this study was to isolate MVs in plasma of Amyotrophic Lateral Sclerosis (ALS) and Alzheimer’s 
Disease (AD) patients and characterize them to discover a new mechanism of disease propagation. 

Method 

Microvesicles were isolated from plasma of 32 ALS, 30 AD patients and 32 healthy donors by ultracentrifugation. 
Markers for MVs of leukocyte (CD45), endothelial (CD31), platelet (CD61), erythrocyte (CD235a) derivation and 
Annexin V were used for flow cytometry.  SOD1, TDP43, FUS protein level was investigated in MVs by Western 
Blot. 

Results 

We found a group of ALS patients with high expression of CD45
+
 Annexin V+ MVs compared to controls and AD 

patients (respectively 4 and 2 fold, p< 0,0001). We investigated if these cell derived MVs were responsible for the 
transport of misfolded proteins between cells. CD45

+
 MVs isolated from plasma of ALS patients with high 

expression of CD45+ MVs showed an increased misfolded SOD1 level compared to patients with low levels of 
CD45 MVs.  

Conclusion 

The increased number of CD45 MVs may contribute to the inflammatory process by transport of misfolded 
proteins among neural cells in neurodegenerative diseases. Correlation with the clinical history of patients makes 
MVs possible biomarkers for the disease.  
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Aims 

Human prion diseases are characterized by deposition of misfolded prion protein and rapidly progressive 
neuronal loss. Previously, it was shown that activation of the unfolded protein response (UPR) is involved in the 
pathology of several neurodegenerative diseases, including Alzheimer’s disease (AD) and frontotemporal lobar 
degeneration with tau pathology (FTLD-tau). In particular, UPR activation is closely linked to the occurrence of tau 
pathology. Recent studies have indicated that UPR activation is also involved in experimental models of prion 
disease and have suggested intervention in the UPR as a therapeutic strategy. However, to date research into 
UPR activation in human prion diseases has been very limited. Therefore in the present study the involvement of 
the UPR in human prion disease pathology was investigated. 

Method 

Immunohistochemistry for phosphorylated epitopes of the UPR activation markers dsRNA-activated protein 
kinase-like ER kinase (PERK) and inositol-requiring enzyme 1 α (IRE1α) was performed on human post-mortem 
frontal cortex of a large cohort of sporadic, inherited and acquired prion disease patients (n=47) and non-
neurological controls. 

Results 

Our data show no convincing evidence for UPR activation in human prion diseases, independent of disease 
aetiology. Many of the human prion disease cases included in this study presented a moderate amount of non-AD 
related phosphorylated tau positive neuritic and extracellular inclusions.  

Conclusion 

Our results indicate that tau pathology secondary to prion pathology is not functionally linked to activation of the 
UPR in human prion diseases. Furthermore, in contrast to AD and other primary tauopathies, UPR activation is 
not a common feature of human prion diseases. 
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ADPD7-1318 
RAPID SCREENING METHOD FOR BIOCHEMICAL DIAGNOSIS OF HUMAN PRION DISEASES 
A. Perret-Liaudet

1
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2
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5
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2
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 Prion and Alzheimer Diseases Lab., Lyon, France 
3
AJ Roboscreen GmbH, Research and Development, Leipzig, Germany 

4
Hospices Civils de Lyon -, Pathology and Neuropathology Department - Prion Diseases Lab., Lyon, France 

5
Hospices Civils de Lyon -, 

Center for Memory Resources and Research Lyon1 University / Neurology Department, Lyon, France 
6
Medical University of  Vienna- and Austrian Reference Center for Human Prion Diseases, Institute of Neurology, 

Vienna, Austria  
 
Aims 

Our aim was to test the ability of a commercial assay combining a purification and an ELISA kit to detect the prion 
protein resistant to protease K (PrPres) in cerebral tissues of transmissible spongiform encephalopathy (TSE) 
patients. 

Method 

In a prospective study, brains of 104 suspected TSE patients were tested with the BetaPrion BSE Purification and 
BetaPrion Human EIA, the results being validated with Ultracentrifugation Western blot (UC-WB) technique. To 
detect PrPres, brain fragments were homogenized (20%), then brain homogenates were purified with the 
BetaPrion BSE Purification kit. Finally, all samples were analyzed after dilution (1/5 and 1/150). The ELISA was 
performed as recommended by the assay manufacturer. 

Results 

For each patient, PrPres was analyzed at least in 3 different brain areas. Independent homogenates of 95 
cerebella, 101 frontal, 88 occipital and 104 thalamus/striatum were tested from 71 TSE and 33 non-TSE patients. 
Among 389 samples, 255/270 PrPres positive samples (UC-WB) were found above the detection limit (LOD) of 
ELISA, whereas 118/119 negative PrPres samples were under the LOD. Part of false negative homogenates 
(11/15) showed faint signal in UC-WB. In one TSE patient, an atypical molecular PrPres pattern was found for the 
last 4 false negative homogenates. Moreover, the Optical Densities values permitted to correctly select the 
dilution for PrPres molecular typing in positive samples. 

Conclusion 

this rapid in vitro tool was suitable for routine human TSE diagnosis as a screening method prior to Western blot 
diagnosis confirmation. 
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ADPD7-0222 
ASSESSMENT OF PRION MUTATIONS IN NEURODEGENERATIVE DEMENTIA 
Y.C. Youn
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2
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3
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Aims 

Since mutations in prion protein could be associated with CJD (Creutzfeldt-Jakob disease), this study was 
launched to assess the frequency of prion variant CJD in dementia patients with AD or other neruodegenerative 
diseases.  

Method 

PRNP was evaluated by exon sequencingthe 146 patients with AD or other neruodegenerative diseases. APP, 
PSEN1, PSEN2 genes was did by SSCP, Heteroduplex analyses of using Mismatch-specific nuclease and 
sequencing.  PolyPhen analyses was did for pathogenicity of the PRNP variants. 

Results 

Four hundred twenty six patients with AD or other neruodegenerative diseases and 122 cognitively normal 
subjects were investigated  in the study. Following mutations in PRNP were found in the dementia as following, 1 
silent mutation at G40, 3 silent mutations at P68, 1 octapeptide deletion of R1, 1 octapeptide deletion of R2, 8 
polymorphisms of M129V, 18 polymorphisms of E219K, 2 V180I and 3 M232R mutations. One subject with 
normal cognition had double mutation of V180I and M232R. Above frequencies of all mutations were low. Among 
them, V180I and M232R mutations could be associated with familial CJD. However, all of 4 patients with these 
variants were Alzheimer’s disease and 1 patients was corticobasal degeneration, and they didn’t show any CJD 
characteristics. 

Conclusion 

The occurrence of genetic variant CJD was not found in the dementia patients, although they had PRNP 
variations. We also found a double mutation of V180I and M232R in a subject with normal cognition. This is 6 
month cross sectional study, therefore, we need to follow up the 6 cases to clarify it. 
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ADPD7-0881 
PEPTIDYLARGININE DEIMINASE IN ALZHEIMER'S DISEASE BRAIN 
J.P. Cicolini
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Aims 

Peptidylarginine deiminase (PAD) catalyses the conversion of arginine residues in proteins to citrulline residues 
(protein citrullination) with the formation of ammonia. Ammonia is produced excessively in the brains of 
Alzheimer’s disease (AD) patients. Recent studies have shown that protein citrullination induced by PAD2 and 
PAD4 is conspicuous in AD pathology. This study aimed to characterize the immunoreactive profiles of PAD2 and 
PAD4 using post-mortem normal and AD brain tissue. 

Method 

Free-floating immunohistochemistry was performed using formalin fixed superior frontal gyrus sections from 
normal (mean age 60 (NC-60) or 80 (NC-80) years) and AD (mean age 80 years; AD-80) cases (n=6/group), and 
high throughput tissue microarray using paraffin embedded medial temporal gyrus sections from normal (mean 
age 74 years; n=18) and AD (mean age 75 years; n=23). Images were acquired using a VSlide scanner 
(MetaSystems) coupled with image analysis software MetaMorph (Molecular Devices). 

Results 

PAD2 and PAD4 immunoreactivity was observed in glial cells and neurons respectively within both control and 
AD brains, with significantly increased expression of PAD2 and PAD4 in AD brain. 

Conclusion 

These findings suggest an important role for PAD2 and PAD4 in AD which could contribute to the excessive 
ammonia production found in AD. 
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ADPD7-0179 
DEREGULATION OF CALCIUM HOMEOSTASIS IN HUNTINGTON’S DISEASE MODELS 
E. Kaznacheyeva
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1
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Aims 

Huntington’s disease (HD) is an autosomal dominant neurodegenerative disorder caused by polyglutamine 
expansion within Huntingtin protein. The striatal neurons are the most affected in HD pathogenesis. Calcium 
influx via the store-operated calcium (SOC) channels is well established mechanism for calcium entry in 
mammalian cells. It has been proposed that impaired calcium signaling plays an essential role in HD 
pathogenesis. 

Method 

Electrophysiology, siRNA, Neuronal Primary Culture, Huntington-specific human neurons differentiated from iPS.  

Results 

Using patch-clamp technique we demonstrate strong enhancement of the SOC entry in HD models based on 
neuroblastoma cell lines and the medium spiny neurons primary cultures (MSN). Using RNAi-mediated 
knockdown approach we show that the abnormal SOC entry in these cells is maintained by both TRPC1- and 
Orai1-containing channels requiring STIM1 for SOC entry activation. By studying SOC entry in Huntington-
specific human neurons (MSN-human) differentiated from iPS cell lines established from three HD patients with 
low CAG repeat expansion in the huntingtin gene we show a significant increase of SOC entry in all MSN-human 
genotypes. In addition, here we show that application of EVP4593 compound leads to the reduction of the 
abnormal SOC entry to the normal values in all used HD models and has neuroprotective effects in aging HD 
MSN-human probably inhibiting SOC activity. 

Conclusion 

Our data demonstrate that SOC entry and, consequently, the proteins playing a key role in SOC-entry activation 
could serve as targets for drug development and neurodegeneration therapy. 

 This study is supported by the Russian Scientific Foundation grant N 14-14-0720.  
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A DEATH PROTEIN INTERACTING WITH Α-SYNUCLEIN 
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Aims 

Increased α-synuclein promotes its aggregation and contributes to formation of Lewy bodies and Lewy neurites 
which are pathological features of PD. Previous study reported that α-synuclein co-localizes with Fas-associated 
factor 1 (FAF1) in PD patients’ nigral neurons (Neurobiol Dis 31, 2008, 309-15). Therefore, we investigated 
whether functional interplay exists between FAF1 and α-synuclein. 

Method 

We regulated expression level of FAF1 or α-synuclein in cells and mouse brain in order to confirm the correlation 
between these proteins. 

Results 

. α-synuclein expression did not affect FAF1 expression in SH-SY5Y cells. However, FAF1 expression was 
positively correlated with α-synuclein in the mouse brain as well as in SH-SY5Y cells. The FAF1-mediated 
accumulation of α-synuclein resulted from the delayed degradation of α-synuclein. Using specific protein 
degradation inhibitors, we demonstrated that FAF1 accumulates α-synuclein through down-regulation of 
autophagic flux. Increased expression of FAF1 impaired autophagy in SH-SY5Y cells via inhibition of mTOR-
dependent pathway. 

Conclusion 

Collectively, our results indicate that FAF1 impairs mTOR-dependent autophagic pathway and results in 
accumulation of α-synuclein. [This research was supported by a grant of the Korea Health Technology R&D 
Project through the Korea Health Industry Development Institute (KHIDI), funded by the Ministry of Health & 
Welfare, Republic of Korea (grant number : H I 1 6 C 0 9 4 7 )] 
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ADPD7-0597 
PARKIN HAS ALTERNATIVE DUAL FACES, E3 LIGASE AND REDOX MOLECULE. 
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Aims 

Despite prevailing knowledge that Parkin’s function depends upon the E3 ligase Parkin to ubiquitinate damaged 
mitochondria and remove them, other evidence has confirmed that parkin protects against oxidative stress, 
especially in mitochondria. In response, our objectives in this study were to test whether Parkin reacts with and 
reduces H2O2, a primary oxidant in mitochondria, and to clarify the relationship between the hypotheses.  

  

Method 

We prepared purified Parkin protein for H2O2 and peroxidase activity assays with Amplex Red reagent (Molecular 
Probes) and fluorescence spectroscopy. We also used purified parkin for in vitro parkin autoubiquitination and 
Fas-associated factor 1 (FAF1) polyubiquitination assays.  

Results 

We treated H2O2 directly with purified Parkin protein, which cleared H2O2 in a dose-dependent manner. However, 
Parkin did not exhibit peroxidase activity. In the two polyubiquitination assays, H2O2 facilitated the generation of 
Parkin’s dimerization and its poly-ubiquitin chains and reduces E3 ligase activity, which reduces FAF1 
polyubiquitination. However, dithiothreitol decomposes Parkin autoubiquitination and Parkin dimer to the 
monomer level, which reactivates E3 ligase activity and facilitates FAF1 ubiquitination to a far greater extent. 

Conclusion 

Parkin protein has alternative and reversible functions as an E3 ligase and redox molecule that reduces oxidative 
stress, which suggests that it also has a unique recycling system. 
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ADPD7-0119 
CORTICAL AND SUBCORTICAL NEURODEGENERATION IN CHOREA-ACANTHOCYTOSIS AND 
HUNTINGTON’S DISEASE 
J. Liu
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Aims 

Chorea-acanthocytosis (ChAc) and Chorea Huntington (HD) are neurodegenerative diseases that share common 
clinical and neuropathological features despite having completely different genetic bases.  

Method 

In order to assess genotype-phenotype interactions, serial gallocyanin-stained sections through two right and one 
left hemisphere from three subjects with ChAc (two males aged 32 and 53 years and one female aged 48 years) 
were analyzed quantitatively and qualitatively. The data were compared with those from previous studies from our 
group on a total of 8 Huntington’s disease cases and age- and sex-matched control cases.  

Results 

Foci of selective vulnerability in both diseases were striatum and isocortex. However, cell loss in ChAc striata 
exceeded that in HD. Neuron loss was acute and dramatic in one ChAc-case. Isocortical pathology involved 
layers IIIb/c and V in both diseases, in a conspicuous horizontal manner in HD, less so and most likely in an 
additional vertical or columnar progression in ChAc. The centromedian-parafascicular complex, other thalamic 
nuclei and the pallidum that are subject to neuron degeneration in HD were obviously spared in ChAc and only 
characterized by mild to moderate astrogliosis. Astroglial proliferation in ChAc by far exceeded that in HD 
resulting in a dramatic increase of total striatal glial cell number.  

Conclusion 

Taken together, these aspects of selective vulnerability and different glial proliferation in both diseases represent 
a challenge to reductionist genetic and molecular biological views on the pathogenesis of HD and ChAc. The 
particular role of astroglia in both diseases still needs to be uncovered.  
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CHOREA-ACANTHOCYTOSIS: A NOVEL MODEL OF PROTEIN DELETION RATHER THAN 
ACCUMULATION 
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Aims 

Chorea-acanthocytosis (ChAc) is known as a rare autosomal recessive hereditary neurodegenerative disease 
featured with choreiform involuntary movement, dementia and psychiatric symptoms. Chorein is a 360kDa protein 
encoded by VPS13A, which is absent in the erythrocyte membrane of ChAc patients. 

Method 

The frozen tissues were acquired from 3 normal controls and 2 ChAc patients by autopsy. Western immunoblot 
was used to examine the chorein presence. Moreover, we collected brain paraffin blocks from 5 ChAc patients 
with dementia and 4 normal controls to explore the chorein distribution and pathological protein accumulation. 

Results 

Western blot of different brain regions showed that full length chorein was present in all examined brain regions of 
normal controls. In comparison, no chorein expression was detected in corresponding brain regions of ChAc 
patients. Concerning the immunohistochemistry, chorein immunoreactivity was labeled diffusely in the perinuclear 
cytoplasm of medium and large striatal neurons with reduced immunoreactivity in the neuropil, but not in the 
nucleus. In ChAc patients, the striatal neurons in these regions as well as the neuropil were only sparely 
labeled.  There was no accumulation of ubiquitin, alpha-synuclein, tau and huntingtin in isocortex and allocortex. 
For the stains of A-beta 42, no classic extracellular but intracellular accumulation was found in both of ChAc 
patients and normal controls.  

Conclusion 

Chorein deletion is crucial changes in the brains of ChAc patients. Pathological protein accumulation seems not 
be involved in the pathophysiology of ChAc. Therefore, protein deletion should be considered as a novel mode in 
the mechanism of neurodegeneration, in addition to protein accumulation. 
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SUBCORTICAL CALCIFICATION AND ABNORMAL MRI SIGNAL ALONG THE PYRAMIDAL TRACTS: A 
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Aims 

Hereditary diffuse leukoencephalopathy with spheroids (HDLS) is an autosomal dominant hereditary disease, 
characterized by cerebral white matter degeneration with demyelination and axonal spheroids leading to 
progressive cognitive and motor dysfunction. HDLS is caused by mutations of the colony-stimulating factor 1 
receptor (CSF1R) gene, consisting of missense substitutions of a single base within the protein tyrosine kinase 
domain with a loss of autophosphorylation. So far, more than 20 mutations have been detected in familial cases. 

Method 

We reported a 32-year-old right-handed man with progressive cognitive impairment and personality change for 2 
years and left hemiparesis for 9 months. Neurological, neuropsychological, neuroimaging and genetic information 
were examined. Novel genetic mutation was found in CSF1R (c.2909_2910insATCA). 

Results 

The patient presented recent memory impairment, dysarthria and left hemiparesis. Sensations were normal. The 
reflexes in left limbs were increased with ankle clonus. Left Hoffman and Chaddock signs, as well as clumsy rapid 
alternating movements were present. Romberg sign was negative. In neuropsychological test, MMSE=29, 
MOCA=22, CDR=0.5. Brain CT showed bilateral spotty periventricular and subcortical calcifications. MRI showed 
abnormal signal in right frontal, corpus callosum, as well as along the pyramid tracts. While FDG-PET showed 
prominent hypometabolism in bilateral parietal lobes, right frontal and right temporal lobe. Right basal ganglia and 
thalamus were mild hypometabolism. 

Conclusion 

This is a distinct HDLS case with novel mutation in CSF1R, prominent subcortical calcification and abnormal MRI 
signal along the pyramidal tracts. These clinical findings are unusual in the previous reports. Therefore, the 
interactions of genotype-phenotype still need to further investigated in HDLS.  
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HYPERKINESIA IN ANCIENT CHINA: PERSPECTIVES AND PRESCRIPTIONS 
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Aims 

Hyperkinesia, a term derived from Greek, is used to describe a state of excessive restlessness featured by a 
large variety of disorders that affect the ability to control motor movement. In thousand years history of traditional 

Chinese medicine (TCM), “瘛瘲(Chi Zong)” is the TCM term mostly resemble to hyperkinetic movement disorders. 

Method 

We searched Pubmed and Chinese medical databases, such as China National Knowledge Infrastructure and 
Wanfang database for the literatures. The keywords included chorea, hyperkinesia, tics, Huntington disease, 
neuroacanthocytosis, Wilson's disease, dystonia and their Chinese equivalents. 

Results 

The concept of Chi Zong was first mentioned in Yellow Emperor’s Internal Classic, the first Chinese medical 
classic and origin of TCM theory. Chi Zong was attributed to disturbance of evil fire up to the heart. In Han 
Dynasty, Zhang Zhongjing mentioned that Chi Zong was a kind of febrile diseases with evil fire up to heart, as 
well as liver-wind stirring. In Song Dynasty, Qian Yi vividly described Chi Zong with clinically head drops, orofacial 
dyskinesia, facial tics and shrugging. He pointed out that liver-wind stirring with the interference of heart refers to 
the symptoms of involuntary hyperkinetic movement. In Ming Dynasty, Zhang Jingyue raised that the people with 
severe illness or postpartum hemorrhage were prone to suffer from hyperkinetic movement disorders. In Qing 
Dynasty, Yin deficiency in kidney was emphasiz in the pathophysiology of Chi Zong. 

Conclusion 

In summary, the Chinese medical formulae were produced based on the therapeutic targets. Nowadays, some of 
the ingredients are still considered as complementary treatment for hyperkinesia. 
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ADPD7-0258 
STRIATUM OVEREXPRESSION OF CASPASE-6 DOES NOT CAUSE MOTOR ABNORMALITIES. 
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Aims 

Despite experimental evidence suggest that activation of Caspase-6 (Casp6), a cysteinyl protease of the caspase 
family, is an early pathogenic event in HD, the role of Casp6 in HD pathogenesis is still disputed. Casp6 ablation 
does not rescue the generation of Htt fragments, neurodegeneration and locomotor deficits in HD mice. Here, we 
assessed whether Casp6 activity is sufficient to induce an HD-like phenotype.  

 

Method 

A new transgenic mouse expressing a self-activating form of human Casp6 under the regulation of the adenosine 
A2a receptor promoter was generated to target hCasp6 expression in the HD targeted neurons of the indirect 
striadopallidal pathway. These mice were subjected to a battery of psychiatric, motor and cognitive behavioral 
tests and the brains evaluated histologically and biochemically. 

 

Results 

Casp6 was overexpressed in the striatum, and less in the hippocampus and cortex. No changes were observed in 
the forced swim and sucrose consumption tests, indicating that Casp6 overexpression has no effect on the 
psychiatric status of mice. No gross sensorimotor abnormalities were noticed in the nesting test, clasping test, 
rotarod, vertical pole test or in gait analysis. Accordingly, Casp6 mice had no deficits in the openfield paradigm. 
However, Casp6 mice developed age-dependent memory deficits, as ascertained by the novel object recognition 
test, Barnes maze and Morris water maze competition test, which are accompanied with increased GFAP levels 
in the cortex.  

Conclusion 

Together, these results demonstrate the poor vulnerability of the striatum to Casp6 activity and confirm the 
specific impact of Casp6 on memory.  
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ADPD7-0543 
INCREASING METHAMPHETAMINE DOSES UPREGULATED GENES INVOLVED IN MITOCHONDRIAL 
BIOGENESIS AND GDNF EXPRESSION IN SUBSTANTIA NIGRA 
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Aims 

Methamphetamine (MA) produces long-lasting deficits in dopaminergic neurons in the long-term use via several 
neurotoxic mechanisms such as mitochondrial dysfunction. The effects of MA on mitochondrial biogenesis is less 
studied currently. So, we evaluated the effects of repeated MA administration on transcriptional factors involved in 
mitochondrial biogenesis in substantia nigra (SN) and striatum of rat. 

Method 

In male wistar rats, escalating doses of MA (1-14 mg/kg) were administrated twice a day for 14 days. At the 1
st
, 

14
th

, 28
th

, and 60
th

 days after MA discontinuation, we measured the PGC1α, TFAM and NRF1 mRNA levels, 
indicator of mitochondrial biogenesis, and the level of glial-derived neurotrophic factor (GDNF), a critical growth 
factor for dopaminergic neurons survival, in SN and striatum. 

Results 

We detected increments in PGC1α and TFAM mRNA in SN, but not striatum, on day 1 after last injection while 
NRF1 expression was not changed in both. Furthermore, data analysis revealed elevations in GDNF mRNA 
levels in SN immediately after MA discontinuation. 

Conclusion 

These data for the first time have shown that repeated escalating MA, unlike acute high dose, can induce several 
compensatory mechanisms, such as mitochondrial biogenesis and elevation in GDNF in SN. 
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UNTANGLING THE ROLE OF TAU IN HUNTINGTON'S DISEASE 
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Aims 

Characterization of tau oligomeric species in post-mortem brain samples from patients with Huntington’s disease 
(HD). 

Method 

Pathological tau aggregates have been assessed across different areas of the HD brains (grades 1 - 4) using 
standard immunohistochemistry procedures. In particular, we looked at the presence of hyperphosphorylated tau 
and at its oligomeric species in HD tissues compared to cases with a known tauopathy and healthy controls. All 
post-mortem tissues have been provided by the Cambridge Brain Bank. 

Results 

Several AT8-positive neuronal tau inclusion including neurofibrillary tangles (NFTs), neuropil threads, dots-like 
deposits have been observed in post-mortem HD brain samples. Having found abnormal tau aggregates, we next 
looked for the presence of tau oligomers by using TOMA and T22 antibodies, which are specific for oligomeric tau 
intermediates species. We observed distinct tau granular TOMA and T22 staining in the HD brains compared to 
the tauopathies and age-matched healthy controls. 

Conclusion 

Previous data from our group have shown that tau protein, which forms aggregates in the form of NFTs in a 
number of neurodegenerative diseases known as tauopathies, might be also critical to the development of HD. 
Recent studies show that the formation of the NFTs is preceded by intermediate species, called oligomers, which 
are considered the true toxic species as they can spread through the brain possibly seeding disease in a prion-
like manner. The characterization of such oligomeric toxic species in the HD brains will improve the 
understanding of HD pathology and may aid the development of better anti-tau therapies. 
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NEMO-LIKE KINASE MODULATES MUTANT HUNTINGTIN TOXICITY 
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Aims 

Huntington’s disease (HD) is a neurodegenerative disorder affecting motor function, emotional control, and 
cognitive function. It arises from the expansion of CAG trinucleotide repeat in the huntingtin gene, resulting in a 
glutamine expansion in the Huntingtin(Htt) protein. To date, there are no cures or even effective therapeutics for 
this devastating disorder. The aim of this study is to identify whether nemo-like kinase (NLK) is involved in the 
pathogenesis of HD, and to determine whether NLK is a therapeutic target for HD. 

Method 

We employed cell models of HD to identify molecular mechanisms underlying the mutant Htt-mediated 
neurotoxicity, and applied genetic approaches to determine whether NLK modifies mutant Htt toxicity and can be 
a therapeutic target for HD. 

Results 

We have identified that NLK interacts with Htt in human cells as well as in mouse brain. Moreover, NLK levels 
were significantly upregulated in HD cell models and mouse models at the early pathogenic stage. Furthermore, 
overexpression of NLK exacerbates mHtt toxicity at a kinase-dependent manner in the striatal cells expressing 
mHtt, whereas the primary neurons from NLK knock-down mice are more resistant to mHtt-induced mitochondrial 
dysfunction. 

Conclusion 

Our data suggest that NLK is an important regulatory switch to modify mHtt neurotoxicity.  Further validation of 
the role of NLK in HD pathogenesis in vivo and understanding the mechanisms by which NLK regulates mHtt 
toxicity are under investigation. Our ultimate goal is to identify and validate a potential therapeutic target for HD. 
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HUMAN CHOLINERGIC NEURONS FROM THE FETAL NUCLEUS BASALIS OF MEYNERT IMPROVE 
COGNITIVE SYMPTOMS ASSOCIATED TO ALZHEIMER'S DISEASE IN A RAT MODEL 
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Aims 

The degeneration  of cholinergic neurons in the nucleus basalis of Meynert (nbM) is responsible for the gradual 
cognitive decline of Alzheimer's disease (AD) patients. To date no resolutive therapies exist. Among the 
therapeutic strategies currently in development, stem cell (SC)-based replacement therapy is under 
consideration.The mechanisms underlying the generation of functionally integrated SC-derived nbM cholinergic 
neurons are still not fully known. Since fetal brain is an optimal source to study developmental processes of 
neurons already committed towards a specific phenotype, we isolated and characterized human fetal cholinergic 
neurons (hfCN) from the nbM of 12-week old fetuses. 

Method 

Phenotypic and functional characterization  of the primary cultures was performed by different techiniques. Cells 
were stained with a fluorescent tracer and then intravenously injected in nBM quisqualic acid-lesioned adult male 
rats. 

Results 

Flow cytometry showed that hfCN were almost totally positive for neuronal markers and choline acetyltransferase 
(ChAT; 97±2 %). hfCN expressed the nerve growth factor (NGF) receptor TrkA. Indeed,  NGF treatment induced 
phosphoTrkA  and downstream signaling activation, cell growth stimulation and ChAT expression. The TrkA 
inhibitor K252a blocked all the NGF-induced effects.  Histological examination of brain slices from injected rats 
showed that hfCN cells migrated to the lesioned nbM. Behavioral tests indicated a significant improvement in 
cognitive and spatial memory functions in hfCN injected nbM-lesioned rat as compared to un-injected animals . 

Conclusion 

Our results indicate that fetal nbM neurons, without any manipulation, are able to replace cholinergic 
degeneration in AD brain, providing a useful model for an efficient generation of SC-derived nbM cholinergic 
neurons. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1727 

 

  

  

G02. Therapeutic Targets, Mechanisms for Treatment 

 
ADPD7-1776 
HYDROXYCINNAMIC ACID ALKYL ESTERS SHOW NEUROTROPHIC EFFECTS MEDIATED BY 
ACTIVATION OF ERK1/2 AND AKT PATHWAYS IN NEURONAL CELLS 
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Aims 

The number of patients affected by neurodegenerative diseases is rapidly growing, due to the aging of the 
population. Neurotrophins such as NGF could be promising for management of neurodegenerative diseases, but 
their poor pharmacokinetic profile limits their therapeutic usefulness. Hydroxycinnamic acids (HCAs) are 
biologically active phenolic compounds widely distributed in fruits and vegetables. We examined the neurotrophic 
capacity of alkyl ester derivatives of HCAs and possible mechanisms of their action.  

Method 

Thirty alkyl ester derivatives of HCAs (p-coumaric, ferulic, sinapic, and caffeic acids) were synthesized. Their 

neurotrophic capacity was examined in promotion of survival in serum-deprived conditions and also enhancement 
of NGF-induced neurite outgrowth in PC12 neuronal cells. The effect of these derivatives on the phosphorylation 
of tropomysin recetor kinase A (TrkA), Erk1/2 and AKT was also examined by western blot.  

Results 

Our results showed that only caffeic acid ester derivatives were able to significantly promote neuronal survival at 
25 µM. Methyl, ethyl, propyl and butyl caffeate esters could also significantly enhance NGF-induced neurite 
outgrowth, among which the most effective ones were propyl (CAF3) and butyl esters (CAF4). Assessment of 

phospho-TrkA by western blot showed that these neurotrophic effects, was not mediated through direct activation 
of TrkA receptors. However, CAF3, CAF4, CAF7 (dodecyl ester) and CAF8 induced phosphorylation of ERK1/2 

and Akt.  

Conclusion 

Alkyl esters of caffeic acid possess strong neurotrophic effects that are mediated by modulation of downstream 
signaling pathways of TrkA, such as ERK1/2 and AKT and could be potentially useful for discovery of therapeutic 
agents for neurodegenerative diseases. 
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Aims 

Huntington’s disease (HD) is an autosomal-dominant inherited neurodegenerative disorder which is caused by 
abnormal expansion of a CAG repeat (>39) in huntingtin gene, encoding mutant Huntingtin protein (mHtt). HD is 
characterized by progressive atrophy of striatum as a result of degeneration in medium spiny neurons (MSN) 
which starts with the loss of postsynaptic dendritic spines. While precise link between accumulation of mHtt and 
selective vulnerability of MSN in HD remain elusive, a lot of evidence implicates that mHtt disturb Ca

2+ 

homeostasis in MSN and affect Ca
2+ 

regulation in spines. Abnormal Ca
2+ 

signaling in postsynapse initiate synaptic 
dysfunction in MSN which result in failures of synaptic maintenance machinery and the loss of synaptic 
connections between cortical and striatal neurons. Cortico-striatal synaptic dysfunction is a key component of 
early HD pathophysiology leading to cognitive decline and motor disorders. At the present study we focused on 
the neuroprotective properties of sigma 1 receptor (S1R) since one of its primary functions appear to involve 
modulation of cellular Ca

2+ 
homeostasis and recent study identified S1R in postsynapse. 

Method 

Study was performed on the cortico-striatal co-culture established from mouse model of HD (FVB-
Tg(YAC128)53Hay/J; Jackson Laboratory). 

Results 

Administration of selective S1R agonists 2-(4-morpholinoethyl)-1-phenylcyclohexane-1-carboxylate (PRE-084) 
and R(+)-3-(3-Hydroxyphenyl)-N-propylpiperidine (3PPP) in cortico-striatal co-culture prevents spine elimination 
in MSN and restores synaptic connections between cortical and striatal neurons. Neuroprotective effect of PRE-
084 and 3PPP was completely blocked after RNAi-mediated knockdown of S1R. 

Conclusion 

Based on these findings we assume that S1R agonists may have therapeutic value for the treatment of HD.  
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Aims 

To estimate the prevalence of white matter pathologies (WMP), such as frontotemporal dementia (FTD), 
Binswanger disease and CADASIL in patients of midlands and highlands of Kyrgyzstan and to study its 
predictors. 

Method 

We designed a case-control study to estimate the frequencies of WMP, where in basic group we included patients 
with WMP on MRI, T2 scans according to Fasekas scale and clinical criteria, while in control group we included 
patients without WMP and cognitive impairments (CI). We assessed CI according to MoCA test, the clock-
drawing test, functional activity according to Barthel Index (ADL) and mood changes according to Zung 
depression test. 

Results 

A total of 114 patients (63 men and 51 women) with WMP were included, 52 patients with WMP and 52 in control 
group. Both FTD and Binswanger disease patients exhibited impaired performance on MoCA compared to 
controls.The prevalences of early-onset FTD (72%)  was much higher on highlands and in total (p=0.01) 
compared to midlands group (OR for highlands 3.8, 95% CI, 0.8-5.6), with only one genetically confirmed case of 
CADASIL. In the mild dementia group, drawing clock test had a sensitivity of %, whereas the MoCA detected 
100%.There were significant direct correlation between the MoCA test and ADL (p=0.003). More severe 
depression was in the group of midlands compared to highlands (p=0.001). 

Conclusion 

Frontotemporal dementia is a more common condition on highlands and midlands of Kyrgyzstan. Highlands is an 
independent statistically significant factor in combination of long untreated hypertension for WMP and cognitive 
impairments.  
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Aims 

Recently, experimental evidence produced by Dr. Voigt, in Prof. Schulz’s group, showed that inhibiting tRNA 
methyltransferase 2 homolog A (TRMT2A) function might cause an error-prone translation, leading to increased 
number of non Q insertions in the otherwise uninterrupted polyQ stretch. These interruptions, in turn, decrease 
the probability of polyQ stretches to form toxic aggregates. Upon silencing the TRMT2A gene, decreased polyQ 
aggregation was observed in yeast, flies and HEK293T cells.  
Here we report on our first steps towards small molecule inhibitors targeting TRMT2A. 

Method 

In order to develop a potent and non-toxic inhibitor, we built a ligand-based pharmacophore model across known 
tRNA methyltransferase inhibitors against the catalytic domain of TRMT2A. This was combined with structural 
models of the domain to allow educated guesses about spatial requirements of the binding pocket and protein-
ligand interaction hotspots. 

On the other hand, we are analyzing the structural and dynamic properties of the RNA recognition motif of 
TRMT2A (recently crystalized by Dr. Dierk Niessing’s lab) by molecular dynamics simulations. The aim here is to 
identify druggable binding pockets, specific for TRMT2A, to perform structure-based virtual screening.  

Results 

The resulting molecules of this first ligand-based in silico screening are currently being tested in HEK293 cells by 
Dr. Voigt’s lab. 

Conclusion 

In cell experiments will be complemented with ex vivo and in vivo magnetic resonance imaging on healthy and 
affected mouse brains in Prof. Shah’s lab to allow a more concise assessment of the effects of the hits discovered 
in the virtual screening. 
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Aims 

Acupuncture has shown the therapeutic effect on various neurodegenerative disorders including Parkinson’s 
disease. While investigating the neuroprotective mechanism of acupuncture, we firstly found the novel function of 
melanin concentrating hormone (MCH) as a potent neuroprotective candidate. Here, we explored whether 
hypothalamic MCH mediates the neuroprotective action of acupuncture. In addition, we aimed at evaluating the 
neuroprotective effects of MCH and elucidating underlying mechanism in in vitro and in vivo Parkinson’s disease 
models. 

Method 

First, we tested whether hypothalamic MCH mediates the neuroprotective effects of acupuncture by challenging 
MCH-R1 antagonist (i.p.) in mice PD model. We also investigated whether MCH has a beneficial role in 
dopaminergic neuronal protection in in vitro primary midbrain and human neuronal cultures and in in vivo MPTP 
induced-, pitx3-/- and A53T mutant mice PD models. Transcriptomics followed by quantitative PCR and western 
blot analyses were performed to reveal the neuroprotective mechanism of MCH. 

Results 

We first found that hypothalamic MCH was directly activated by acupuncture treatment and that administration of 
an MCH R1 antagonist reverses the neuroprotective effects of acupuncture. A novel finding is that MCH showed 
a beneficial role in dopaminergic neuron protection via downstream pathways related to neuronal survival. 

Conclusion 

This is the first study to suggest the novel neuroprotective action of MCH as well as the involvement of 
hypothalamic MCH in the acupuncture effects in PD, which holds great promise for the application of MCH in the 
therapy of neurodegenerative diseases. 
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PAK4 REGULATES DOPAMINE SYNTHESIS THROUGH TYROSINE HYDROXYLASE 
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Aims 

Parkinson’s disease (PD) is a chronic progressive neurodegenerative disorder characterized by the  
specific loss of dopaminergic neurons in the substantia nigra (SN), which results in a biochemical  
decrease in striatal dopamine (DA) levels. DA producing neurons seem to be the key players and their  
deficiency contributes to the typical clinical features of the disease which include tremor, bradykinesia,  
rigidity and postural instability. Thus, it is important to maintain DA normal levels for normal brain function. 

Method 

1. Stereotaxic injection 
2. Measurement of dopamine levels 
3. Immunohistochemistry  
4. Immunoprecipitation 
5. Behavioral testing 
6. Tissue preparation for immunoblotting analysis 

Results 

Here we show that p21-activated kinase 4 (PAK4) increases DA synthesis and rescues 6-hydroxydopamine (6-
OHDA)/α-synuclein (α-syn)-induced PD behaviour in rat models. We observed that immunoprecipitation revealed 
a novel interaction between  PAK4 and TH in human, rat brain homogenates and primary mesencephalic neuron 
cultures. Additionally, we found that PAK4 increases TH at Ser40 phosphorylation and activates TH promoter 
activity. Moreover, lenti-caPAK treatment in rat mesencephalic neuron cultures was increased levels of the 
neurotransmitter DA concentration compared with lenti-GFP treatment cultures. 

Conclusion 

Therefore, our results suggest that caPAK has therapeutic potential in the management of PD. 
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TRUE SIGHT THE PURPOSE IS A MASS APPLICATION OF THE METHOD OF TREATMENT OF PEOPLE 
THE RESULTS ARE A COMPLETE TREATMENT THERE IS IRREFUTABLE EVIDENCE 
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Aims 

I'm starting to directly explain the healing processes in my body that I've done over the years using the majority of 
my brain cells (12% above the normal) and by extrasensory perception. 

Method 

These “strings” or “strands” that I began to move after a few months increased their size up to about 60 cm. They 
were all over my body and usually were located symmetrically - in both hemispheres of the brain or in the left and 
right side of my body (Fig. 1). On the figure is shown the position of the particles prior to their movement in the 
direction towards the spine 

.  
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After intense meditation, channeling the energy from the inside out, I "came out" and managed to move the 
autonomic nervous system (both main stems) to their rightful position – the spinal column (cord). I moved the 
coating of both major stems of the autonomic nervous system, located on both sides of the spine (Fig. 2 - 
condition before healing movements).  

 

The cyst, located in the center of the cerebrum, moved into the lower part of the pelvis and the severity in my 
head and eternal tiredness disappeared (Fig. 3). Upon relocation of the cyst to the bottom of the pelvis I felt a 
relief, as if I was freed from a heavily accusation for something I did not commit and cannot bear the guilt and 
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responsibility for it. 

 

The health is movement! I wish everyone to find his way to it! 

 

Results 

. 

Conclusion 

Revolutionary method of treatment, unmatched in history 
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Aims 

Investigation of the effect of motor disorders to quality of life of patients with extrapyramidal disorders. 

Method 

Examined 28 patients with Parkinson's disease (PD) at the age from 51 to 74 years (mean age 62,5±7,1 years) 
and 30 patients with essential tremor (ET) at the age from 48 to 70 years (mean age 59±9,2 years). Quality of life 
have conducted using scales of merit rating of life in PD (Boer et al., 1996). 

Results 

The main symptoms of the disease in patients with PD were hypokinesia and rigidity, which occurred in all 
patients, as well as resting tremor (observed in 77,5% of patients) and postural instability (9,3%). The results of 
merit rating of life correlated with data of evidence of hypokinesia (p<0,05), but not correlated with age, duration 
of disease and evidence of the tremor. In 30,3% of patients with ET celebrated isolated tremor of the hands, in 
42% of patients involved tremor hands and head, at 27,7% the process spread to the vocal cords, lips and jaw. 
Unlike, in patients with ET quality of life correlated with the age of patients, duration of the disease and 
evidenceof tremor (p<0,005). 

Conclusion 

The quality of life of patients with extrapyramidal disorders depends primarily on the evidence of postural 
instability, rigidity and hypokinesia, but does not correlate with disease duration and age. 
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Aims 

Parkinson's disease dementia (PDD) is associated with cholinergic deficits. This report presents an efficacy and 
tolerability study of the acetylcholinesterase inhibitor donepezil hydrochloride in PDD. 

Method 

PDD patients (n=51) were randomized to donepezil 5 mg/day (n=32) or 10 mg/day (n=36), for 1 years follow up 
(1, 3, 6, 12 months). Primary end points were the Alzheimer's Disease Assessment Scale-cognitive subscale 
(ADAS-cog) and Mini mental status exam (MMSE). Secondary end points measured executive function, attention 
and activities of daily living (ADLs). 

Results 

Safety and tolerability were assessed, with ADAS-cog mean changes from baseline to 12 months (end point) 
were not significant for donepezil in the intent-to-treat population by the predefined statistical model (difference 
from placebo: -1.7, p = 0.05, for 5 mg; placebo: -1.55, p = 0.05, for 10 mg/day). Alternative ADAS-cog analysis, 
revealed significant, dose-dependent benefit with donepezil (difference from placebo: -2.1, P = .002, for 5 mg; -
3.5, P < .001, for 10 mg). The 10-mg group, but not the 5-mg group, had significantly better MMSE scores 
compared with placebo (2.6 vs 2.8, p = 0.2, for 5 mg/day; 2.8 vs 2.9, p = 0.05, for 10 mg). The test of attention, 
representing cognitive functions particularly relevant to PDD, showed significant benefit for both donepezil doses 
(p ≤ 0.005). There were no significant differences in ADLs or behavior in both groups.  

Conclusion 

The results of the study suggesting that donepezil can improve cognition, executive function, and global status in 
PDD, well tolerate with the known safety profile of donepezil 
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EDUCATION LEVEL AND SCALE EXPERIENCE HAVE LITTLE INFLUENCE ON RATER PERFORMANCE IN 
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Aims 

Alzheimer’s disease (AD) clinical trials rely on assessments that are often complex, subjective, and require 
clinical judgment.  Raters who administer such assessments across different studies and sites have varying levels 
of education and scale experience.  While it is assumed individuals with higher levels of education and 
experience with a given scale will rate more accurately and reliably, there is currently little data to support this 
notion.  Here, we examined scoring errors as a function of rater education and experience using widely 
administered scales in AD trials. 

Method 

Three clinical assessments (ADAS-Cog, CDR, and MMSE) from an ongoing, double-blind, placebo-controlled, 
multisite mild cognitive impairment trial were evaluated.  Raters reported information on highest degree obtained, 
years of scale experience, and number of assessments administered over their career.  Scoring errors in each 
scale were identified via review of audio recordings and worksheets by the same cohort of expert calibrated 
clinicians.  

Results 

A total of 19,449 assessments by 1,078 raters were reviewed (ADAS-Cog = 8,160, CDR = 3801, MMSE = 
7,488).  Raters’ education level included Associate’s, Bachelor’s, Master’s, M.D., and Ph.D.  Analysis revealed 
the percentages of reviews with two or more errors did not significantly differ based on education in all three 
scales. There were no advantages observed in scoring accuracy based on years of scale experience or number 
of assessments administered.   

Conclusion 

Education level and scale experience do not appear to be predictive of in-study rating performance.  These 
findings underscore the need for central oversight to ensure quality control in clinical trials. 
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Aims 

To find the cause of abnormal involuntary movement and psychotic symptoms with memory impairment in a 
young adult 

Method 

To evaluate with neuropsychological test, [18F]FDG and [18F] FP-CIT PET as well as brain 1.5T MR images. 

Results 

We checked T2-weighted magnetic resonance imaging (MRI) of his brain indicating a specific pattern of 
hyperintensity within the hypointense medial globus pallidus. [18F] FP-CIT PET showed symmetric and even DAT 
binding of both striatum although his involuntary movement. Also, [18F]FDG superficially indicated no significant 
hyper- or hypo-metabolic activity in the brain but statistical parametric mapping (SPM) revealed definite 
hypometabolic area such as putamen, caudate, and frontal gyrus. (p < 0.05,  FDR corrected, 100-voxel level, one 
sample t test). Furthermore, we found the mutation in the gene encoding pantothenate kinase 2 (PANK2) through 
gene analysis using PCR sequencing with his blood. 

Conclusion 

In PKAN (Pantothenate kinase-associated neurodegeneration), a deficiency of PANK2 is thought to result in 
mitochondrial accumulation of cysteine and cysteine-containing substrates, and thus may develop rapid auto-
oxidation in the presence of iron, leading to free radical production and lipid peroxidation, and leading to in cell 
death. Thus, because PKAN as the Hallervorden-Spatz disease is affected by abnormal iron deposition in the 
globus pallidus and substantia nigra pars reticulate, these lesions are able to aggravate various psychotic 
symptoms, cognitive function impairment and mood disorders as well as weird involuntary movement. 
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Aims 

Current concepts recognize that dysfunctions within the basal ganglia (BG) induce non-motor deficits in addition 
to the motor symptoms in Parkinson’s disease (PD), but yet no in-vivo MRI biomarker has been identified. Here 
we used the magnetization transfer ratio (MTR), to identify those structures within the BG where lower MTRs 
relate to the severity of non-motor symptoms in a well-defined cohort of PD patients.  

Method 

The study cohort was drawn from a prospective, longitudinal registry on movement disorders in Graz. A total of 88 
PD patients were included. Non motor symptoms were evaluated with the modified unified PD rating scale (MDS-
UPDRS) scale  part 1 (non-motor experience of daily living)  and with the non-motor symptom questionnaire for 
PD (NMSQuest) . MTR is an imaging sequence allowing the detection of microstructural brain tissue damage in 
vivo. Mean MTR was calculated for globus pallidus, putamen, thalamus, caudate nucleus and substantia 
nigra. Linear multiple regression analyses were performed. All analyses were adjusted for age, sex and disease 
duration. A p-value <0.05, corrected for multiple comparisons, was considered statistically significant.  

Results 

Lower MTR in the globus pallidus correlated significantly with worse results on the MDS-UPDRS Part 1 and 
NMSQuest, while lower MTR in the substantia nigra correlated with worse MDS-UPDRS Part 1.  
No relationships were found between putamen, thalamus and caudate nucleus MTR and clinical scores. 

Conclusion 

Our findings suggest that microstructural brain tissue changes within the basal ganglia may influence the severity 
of non-motor symptoms in PD and may help understand the non-levodopa responsive non- motors symptoms.  

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1741 

 

  

  

G04. Imaging, Biomarkers, Diagnostics 

 
ADPD7-1505 
THE PREVALENCE AND IMPLIFICATIONS OF VENTRICULOMEGALY IN ADNI CONGITIVELY NORMAL 
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Aims 

The aim of this study was to assess the prevalence and implications of brain ventriculomegaly in the Alzheimer’s 
Disease Neuroimaging Initiative (ADNI) cognitively normal participants. 

Method 

We selected 174 cognitively normal individuals (72.59±11.90) who performed T1-weighted magnetic resonance 
imaging. We measured the diameter of the frontal horn and the skull on the same plane, then we calculated the 
Evans index (EI). According to an EI cutoff of 3, we divided the individuals into two groups and compare general 
cognitive performance, memory, mesial temporal volume and amyloid burden measurements between groups. 

Results 

Out of 174 individuals, 52 had an EI ≥ 0.3. We found that individuals with EI ≥ 0.3 had lower Rey Auditory Verbal 
Learning Test score (P < 0.05). We did not find any significant differences in general cognitive performance (mini-

mental state examination (MMSE), Montreal Cognitive Assessment (MoCA)), hippocampal and entorhinal 
volumes, and [

18
F]florbetepir positron emission tomography uptake. 

Conclusion 

To conclude, ventriculomegaly is a common finding in cognitively normal elderly individuals (30%) that is 
associated with learning impairment, but not with memory impairment and biomarker abnormalities typically found 
in Alzheimer’s disease patients. Therefore, our preliminary results suggest that the presence of ventriculomegaly 
should be considerate in studies designed to evaluate the cognitive trajectories of preclinical Alzheimer’s 
disease individuals. 
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Aims 

Hypometabolism and hypoperfusion in the occipital area is one of the clinical characteristics of DLB. In addition, 
the relative preservation of glucose metabolism or cerebral blood flow in the mid or posterior cingulate cortex 
relative to the precuneus, known as cingulate island sign (CIS), is reported to be highly specific for diagnosing 
DLB. In this study, we visually compare SPECT imaging of DLB patients and AD patients, and examine the utility 
of SPECT in differentiating DLB and AD with a focus on CIS. 

Method 

The subjects are those who were diagnosed as probable DLB or probable AD. All subjects underwent MRI, 
SPECT, and neuropsychological examinations. The patients with probable DLB underwent MIBG scintigraphy. 
The radiologist and psychiatrist who are specialized in dementia visually assessed SPECT images. 

Results 

DLB tends to exhibit relative preservation of cerebral blood flow in posterior cingulate cortex (CIS). 

Conclusion 

When using SPECT, the combination of CIS and hypoperfusion in occipital area may supplement the clinical 
diagnosis of DLB. 
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ALTERATIONS IN PROTEIN GLYCOSYLATION AS POTENTIAL BIOMARKERS FOR ALZHEIMER'S 
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M. Shmueli

1
, M. Frenkel-Pinter

1
, E. Gazit

1
, D. Segal

1
 

1
Tel Aviv University, Molecular Microbiology and Biotechnology, Tel-Aviv, Israel  

 
Aims 

Recently, deviations from normal protein glycosylation, the enzymatic process that attaches glycans to proteins, 
have been documented in the brain of Alzheimer's Disease (AD) patients. Specifically, several papers reported 
that global protein O-GlcNAcylation and protein sialylation are altered in AD.  
To examine glycosylation-related changes in AD patients on a genome-wide basis we recently performed in-silico 

analysis comparing available expression profiles of glycosylation-related genes in the brain of AD patients and 
healthy subjects. We found that the two expression profiles are substantially different, and were able to 
demonstrate a causal link between certain alterations in expression profile of glycosylation-related genes and AD 
etiology. Our aim is to examine glycosylation-related changes in AD on the protein level. 

Method 

To monitor the cellular outcome of alterations in the expression profile of glycosylation-related genes, we begun a 
comprehensive quantitative analysis of protein glycosylation levels in AD patients. using Periodic Acid Schiff 
(PAS) staining (for N- and O-glycosylation), CTD110.6 antibody (for O-GlcNAcylation) of various brain regions, 
CSF and serum from postmortem AD patients vs. healthy aged-matched controls  

Results 

Our results shows significant differences in global protein glycosylation between the AD and healthy samples. 
Importantly, using lectin staining and lectin-array chips we have begun to identify the specific types of glycans and 
proteins whose levels are altered in the AD.  

Conclusion 

Collectively, our results indicate that the level and profile of glycosylation of specific proteins are altered in the AD 
brain. If recapitulated in body fluids, such as blood, these alterations could serve as novel biomarkers for AD.   
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Aims 

Cognitive dysfunction is one of the non-motor symptoms of Parkinson's disease (PD). PD-Cognitive Rating Scale 
(PD-CRS) is specially designed for assessment of cognitive function in patients with PD. We will test the reliability 
and validity of Chinese version of PD-CRS in Chinese population, and further explore the influence of 
demographic and clinical aspects on PD-CRS score.  

Method 

 In this study, 8 PDD patients, 20 PD-MCI patients, and 22 PD-NC patients completed PD-CRS scale and other 
neuropsychological assessments. We evaluated the acceptability, test-retest reliability, inter-rater reliability, 
discriminative validity, diagnostic accuracy of PD-CRS. 

Results 

PD-CRS is of good acceptability. Intraclass correlation coefficient (ICC) of test-retest reliability and inter-rater 
reliability were> 0.85. Most subcortical items (immediate verbal memory, sustained attention, delayed verbal IV 
memory , alternating verbal fluency) differentiated PD-MCI group from PD-NC group, but only confrontation 
naming item scores—assesssing “cortical” dysfunction—independently differentiated PD-MCI group from PDD 
groups. A cut-off score of PD-CRS to discriminate PD-MCI from PD-ND is 80/81 yielding a sensitivity of 75.0% 
(95% CI = 54.8%, 88.6%) and a specificity of 86.4% (95CI% = 64.0%, 96.4%) . ROC curve analysis to 
discriminate PDD from PD-ND yielded a sensitivity of 87.5% (95% CI = 46.7%, 99.3%) and a specificity of 71.4% 
(95CI% = 55.2%, 83.8%) with a cut-off of 68/69.  

Conclusion 

Preliminary analysis of the Chinese version of the PD-CRS confirmed that the scale has high reliability and 
validity, and can effectively descriminate the severity of the disease. 
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Aims 

Neurofilament light chain (NF-L) has been shown to be a potential biomarker for AD progression. Here we 
develop a digital immunoassay to reliably measure NF-L in serum, plasma and CSF in healthy and diseased 
individuals. 

Method 

Reagents were developed for use on the Simoa HD-1 Analyzer. The Analyzer performs a 2-step sandwich 
immunoassay, transfers labeled capture beads to an array of microwells, and interrogates the wells for presence 
of enzyme label.  A single labeled NF-L molecule provides sufficient fluorescence in 30 seconds to be detected. 
The concentration of NF-L is then interpolated from a calibration curve. We evaluated the assay for sensitivity, 
recovery, linearity, precision, and normal range. Mild brain injury and healthy control samples were evaluated for 
plasma NF-L. 

Results 

Limit of detection (2.5 SD) was 0.040 pg/mL and limit of quantification was 0.171 pg/mL. Recovery of NFL spiked 
into human serum and plasma averaged 89.5%. Mean dilution linearity of spiked serums was 97.4%. Mean inter-
assay and intra-assay CVs were 10.2% and 7.8% respectively. In normal healthy individuals (n=20), median [NF-
L] was 8.87 pg/mL (Range 2.68-15.4) and 7.57 pg/mL (Range 3.23-16.0) in serum and EDTA plasma 
respectively. Median [NF-L] in CSF was 2127 pg/mL (range 258-87,559).  Mild brain injury plasma samples 
(n=30) had a significantly higher median [NF-L] of 25.18 pg/mL (3.69-892.9) than healthy controls. 

Conclusion 

The Simoa NF-L assay reliably measures NF-L in plasma, serum and CSF samples from healthy and diseased 
individuals. The assay should facilitate the research and diagnostic development of NF-L for neurodegeneration. 
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Aims 

The Alzheimer Disease in their evolution have implications in cerebral functions with impacts that progressively 
affect elements and capacities of movement that reduce social participation, independence, functionality and 
quality of life, and for this reasons is necessary interventions of physical therapy. The objective of this study is to 
know the prevalence of Alzheimer Disease with their characteristics of presentation between the cerebral 
diseases of patients with attention in Physical Therapy Services  

Method 

This investigation is a cross-sectional study and the people of study were patients with attention in Physical 
Therapy Services in the sites with clinical practices of the Physical Therapy Program of Manuela Beltran 
University, with diagnostic of cerebral diseases with over 15 years old. For the conformation of people of study 
was made one census de patients that for cerebral diseases were served in the Physical Therapy between 
months of February and November of 2012. For the analysis of results was job with general prevalences and 
specific prevalences with standard error  

Results 

In the period of observation of the study, 709 persons has cerebral diseases, of this persons 29.47% has 
Alzheimer Disease (n= 209, Standard Error=0.02), and this pathology was the second disease in prevalence 
between the cerebral disease after stroke that has prevalence of 57.54% (n=408, Standard Error=0.01). 77.51% 
of persons with Alzheimer Disease was of female gender (n=162, Standard Error=0.01) 

Conclusion 

The Alzheimer disease have one prevalence high between cerebral disease and their presentation have 
prevalence more high in persons of female gender  
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Aims 

We aimed to identify the genetic cause of neurological disease in an Iranian family whose manifestations include 
symptoms of parkinsonism and cognitive dysfunction. 

Method 

Clinical data on the patients was gathered by interviews with parents, neurological examinations, and laboratory 
tests. Genetic analysis was performed by genome-wide SNP homozygosity mapping and exome sequencing. 
Effect of putative disease causing mutation was assessed on co-transfected HEK293 cells with wild type and 
mutated genes by immunocytochemistry, Western blotting, immunoprecipitation, ELISA, and In Situ Proximity 
Ligation Assay (PLA). 

Results 

Homozygosity mapping and exome sequencing led to identification of p.Gly279Ser causing mutation in ADORA1 

that encodes adenosine A1 receptor (A1R) as the probable cause of disease. The mutation segregated with 
disease status in the family, affects a highly conserved amino acid, and was absent in 700 controls.  

Conclusion 

The known biological activities of A1R in brain functions including its physical interaction with and inhibitory effect 
on dopamine receptor D1 (D1R) provide supportive evidence that disruptions of A1R may result in neurological 
dysfunction. Also, recent evidence on the related adenosine A2B receptor marks the domain in which the mutation 
is positioned important for function. Finally, ADORA1 is located within the Parkinson’s disease locus PARK16 that 
has been identified in several populations. ADORA1 may be the PD susceptibility gene within this locus. The 
molecular mechanism by which the p.Gly279Ser disrupts A1R function remains unknown, but a quantitative effect 
on interaction with dopamine receptor was not evidenced. 
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Aims 

Huntington’s disease: HD is very rare in Asian country compared with European and American country. This 
discrepancy is reported by different frequency of haplotypes. So, Japanese neurologist have rare chance to 
manage patients with HD. 
To clarify the prevalence of HD in Japan, and to investigate their medical condition. 

Method 

We collected patients’ data from Japan Intractable Disease Information Center and department of the specific 
disease control, Japanese Ministry of Health, Labor and Welfare. Then, analyzed these data with statistical 
methods, and we also analyzed thirty patients with HD in our hospital in their detailed clinical conditions. 

Results 

1.Prevalence rate of HD in Japan is estimated 0.7/100,000 population (number of patients are estimated less than 
1000). 
 
2.Mean age at onset is forties and mean duration of illness is estimated 15~20years same as Caucasians. 
 
3.Most HD cases are under home care or long term hospitalization. Only a few patients are at work. Disturbed 
factors to work are both of psychiatric and movement disorders, especially disturbance of discrete movement, not 
chorea. 
 
4.Their social states are isolated from social network even their family and friends because of their psychiatric 
symptoms and their heredity. 
 
5.Most patients are under the medical treatment. They are prescribed tetrabenazine, typical and atypical 
antipsychotics, SSRI and so on.Conclusion 

Prevalence of Huntington’s disease of Japan is tenth part compared with Caucasian. It is important to social 
support avoid being closed off both patients and family. 
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Aims 

Mutations in the glucocerebrosidase gene (GBA) are the most common genetic risk factor for Parkinson’s disease 
(PD). The G2019S mutation in leucine-repeat rich kinase (LRRK2) gene is found in 1% sporadic PD cases and 
4% familial PD cases worldwide. We aimed to estimate the frequency of these mutations in a yet unstudied 
Egyptian population from the region of Assiut 

Method 

DNA was extracted from blood samples from 70 PD cases and 294 controls and exons 8-11 of GBA as well as 
exon 41 of LRRK2 were screened using Sanger sequencing. Mutations frequencies are compared using Fisher’s 
exact test. 

Results 

GBA mutations were found in 5.1% (3/59) cases and 0.9% (2/217) controls; 2.9% (2/69) of cases and 0.7% 
(2/289) of controls carry LRRK2 G2019S. These frequencies are quite different despite not being significant 
(p>0.05 for both), probably due to small sample size. 

Conclusion 

This is the first study investigating the role of GBA and LRRK2 G2019S together in an Egyptian population. The 
most commonly found GBA mutation was L444P in 3 PD patients and 1 control, and has previously been 
characterised as a severe GBA mutation. 

Further analysis of the samples using NGS for screening of the common genes involved in PD risk is underway. 
Additional samples are being collected for a more robust estimation of the burden of these genes in PD in this 
population. 
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Aims 

To evaluate the association of serum cholesterol levels over time with the risk of Parkinson's disease (PD); 
among statin-free individuals. 

Method 

A Population-based large-scale cohort study using medical data of Maccabi Healthcare Services included statin-
free individuals with repeated cholesterol measures during a 13-year period. Mean annual levels for total, low and 
high density lipoprotein cholesterol (TC, LDL-C and HDL-C, respectively) were included in a chronological order 
for each individual. PD incidence was assessed using a validated drug tracer approach. Cox proportional hazard 
models with time dependent covariates were applied to estimate PD risk (HR) associated with cholesterol levels 
over time.  

Results 

The cohort included 261,638 individuals (aged 40-79 at the first blood test, 42.7% men) with 2,093,104 repeated 
measures. During a mean follow up of 7.9 (±3.6) years, 764 (3.3% among individuals aged 65+ years) incident 
PD cases were detected. Among men, middle and upper tertiles of TC mg/dl (180-209; ≥ 210) and LDL-C (110-
139; ≥140), as compared to the lowest tertiles, were significantly associated with a lower PD risk. Age pooled 
HRs (95%CIs) were 0.91 (0.83-1.04) and 0.86 (0.77-0.96) for TC and 0.90 (0.82-0.99) and 0.86 (0.76-0.97) for 
LDL-C, respectively. Among women, insignificant associations were found between TC or LDL-C levels and PD 
risk. For HDL-C, null results were found for PD risk among both sexes.  

Conclusion 

Higher serum TC and LDL-C levels among men over time indicated a decreased PD risk. The potential role of 
serum cholesterol affecting PD etiology or as a marker of incipient PD warrants further investigation. 
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Aims 

Reports on the factors that contribute to survival in patients with Huntington’s disease (HD) are conflicting. We 
investigated predictors of survival in a nationwide adult-onset HD cohort. 

Method 

Survival after diagnosis of 206 Finnish HD patients (age at diagnosis ≥ 20 years) was analyzed. Data were 
obtained from national registries, medical charts and genetic laboratories. 

Results 

Age at diagnosis was 53.2 ± 11.9 years with no difference between genders (men, N=97; p = 0.93). The median 
survival after diagnosis was 12.3 years among women and 9.8 years among men (p = 0.0045). Gender and age 
at diagnosis independently, but not CAG repeat length, predicted survival (table). Age of death was 61.3 ± 12.4 
years with no difference between genders (men, N=54; p = 0.47). Causes of death differed between genders 
(p=0.046, figure). 
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Conclusion 

Male gender and higher age at HD diagnosis, but not CAG repeat length, predicted shorter survival in adult-onset 
HD. 
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PARKINSON’S DISEASE GWAS GPNMB LOCUS IS AN EXPRESSION QTL IN HUMAN BRAIN TISSUE 
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Aims 

Exploring and investigating in depth Parkinson’s disease (PD) genome wide association studies (GWAS) result 
that revealed a significant association with glycoprotein nmb (GPNMB) locus (GPNMB, KLHL7, KLHL7-AS1, 
NUPL2 and AC005082.12), including the top SNP rs199347. Thus, to understand the risk SNPs/locus putative 
functional role on the expression in specific human tissues; mainly in brain. 

Method 

Integrating data from GWAS and expression quantitative trait loci (eQTL) public datasets such as Braineac (In 
house), GTEx and PheGenI for the GPNMB locus. 

Results 

rs199347 eQTLs show increased expression of GPNMB, KLHL7 and NUPL2 with the homozygouse major allele 

(AA) in brain tissues, with most significant eQTLs in cortical regions, followed by putamen (PUTM) and 
hippocampus (HIPP). On the other hand, same eQTL shows decreased expression of KLHL7-AS1. Furthermore, 
rs199347 is an eQTL with long non-coding RNA (AC005082.12) transcripts in other human tissues but not in 
brain. This suggesting the complex functional role of the eQTLs in specific tissues, cell type captured at specific 
time. 

Conclusion 

In conclusion, although our results suggesting that increase the expression of GPNMB is the rational explanation 

of the association; other transcripts functional roles in the locus cannot be excluded. This highlights the 
importance of further investigations to understand the functional interactions between the coding genes, anti-
sense and non-coding RNA species in more depth considering the tissue and cell type specificity in order to 
understand the underlying biological mechanism for PD and build a holistic view. 
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Aims 

The Huntington’s disease (HD) protein, HTT associates with molecular motors. However the cargo complex that 
HTT moves within axons remains elusive. Previously, we found that HTT differentially regulated the motility of a 
sub-set of small GTPase Rabs. While Rabs are restricted to particular cellular compartments, the localization of 
one of these HTT-mediated Rabs, Rab4 is unknown. Here, we tested the hypothesis that a synaptic HTT-Rab4 
moving complex exists in vivo and that scaffolding proteins present on this complex mediate associations 
between this complex and motors during axonal transport. 

Method 

In simultaneous dual-view imaging HTT and Rab4, and Rab4 and SYNT/SYNB co-migrated within larval axons. 

Results 

Co-localization analysis showed that Rab4, HTT and motors  co-localize in Drosophila and human neurons. 

Intriguingly reduction of the huntingtin interacting protein 1 (HIP1) and a known Rab effector, Rip11, perturbed 
both HTT and Rab4 motility in vivo. Both Rab4 and HIP1 were present on membranes, while kinesin and HIP1 
co-IPed on Rab4 membranes. RIP11 and Rab4 were also co-localized within larval axons, indicating that HTT-
Rab4-HIP1-RIP11 and motors likely form a complex during axonal transport. Strikingly, Rab4 motility was 
disrupted during HD in both Drosophila and humans. Larvae expressing polyQ HTT or neurons derived from HD 
patients exhibited axonal blockages that contained HTT and Rab4. 

Conclusion 

Collectively, our observations suggest that a moving HTT-Rab4 complex exists and that HIP1 and Rip11 function 
as scaffolding proteins to link this complex to motors for proper axonal transport. Our findings have important 
implications for how defects in Rab4 motility contribute to HD. 
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Aims 

Parkinson’s disease (PD) is caused due to the loss of dopaminergic neurons in the substantia nigra. In vitro 
models have been developed using several cell types in order to elucidate the molecular mechanisms involved in 
the disease and better evaluate new therapies. Cell death induced by 6-hydroxydopamine (6-OHDA), which 
produces an oxidative-stress, is a phenomenon possibly involved in the loss dopaminergic neurons in PD. 

 

Method 

The aim of this study was to compare three PD cell models and their response to 6-OHDA intoxication. Two cell 
lines (PC12 and SH-SY5Y) and dopaminergic neurons derived from human induced pluripotent stem cells 
(hiPSC) were investigated. Their sensitivity to 6-OHDA was evaluated by measuring lactate deshydrogenase 
release, mitochondrial function, or dopaminergic cell count. 

Results 

Neuronal processes were observed in cell lines but were far less developed than in dopaminergic neurons. 
Significant TH immunoreactivity in SH-SY5Y cells was observed, however, it was extremely low compared to 
PC12 and dopaminergic neurons derived from hiPSC. For all three cell types, 6-OHDA was dose-dependently 
toxic, with increased cytolysis and decreased numbers of viable cells. 

Conclusion 

These results show that the three cell models are sensitive to 6-OHDA although neuritic development and TH 
expression vary between cells. Additional experiments are needed to determine the reliability and the predictivity 
of these models for the evaluation of potential new and different neuroprotective compounds for PD.  
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Aims 

A specific set of brainstem nuclei have been proposed to be susceptible to degeneration by histopathological 
analysis of subjects with suggested prodromal or established early Parkinson’s disease. We hypothesise that 
neuronal vulnerability reflects a shared cellular and molecular phenotypic characteristics that confer selective 
vulnerability to degeneration. Neuronal cellular and molecular phenotypic specification is mainly the cumulative 
result of a transcriptional regulatory program active during the development of the nervous system. 

Method 

By manual curation of the developmental biology literature, we comprehensively reconstructed an anatomically 
resolved cellular developmental lineage for the adult neurons in five brainstem regions that are selectively 
vulnerable to degeneration in Parkinson’s disease. We synthesised the literature on transcription factors that are 
required to be active, or required to be inactive, in the development of each of these five brainstem regions, and 
at least two differentially vulnerable neuronal subtypes within each region. 

Results 

Certain transcription factors, e.g., Ascl1 and Lmx1b, seem to be required for specification of many neuronal 
populations that are susceptible to degeneration in early Parkinson’s disease. 

Conclusion 

 Systematic in vivo assessment of fate determining transcription factors should be completed for all neuronal 
populations susceptible to degeneration in early Parkinson’s disease. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1757 

 

  

  

G06. Cell, Molecular and Systems Biology 

 
ADPD7-1767 
DETECTION OF CELLULAR TOTAL AND PHOSPHO LRRK2 WITH HTRF® ASSAYS IN BIOMIMESYS® 3D 
CULTURE 
F. Servent

1
 

1
Cisbio Bioassays, Marketing, Codolet, France  

 
Aims 

Leucine Rich Repeat Kinase 2 has been proven to have an important role in Parkinson’s disease. 
Mutations  in  this  protein  frequently  result  in  the  development  of  the  disease.  Among these mutations, the 
G2019S mutation is widely spread and results in a hyperphosphorylation of the LRRK2 protein [1]. This 
hyperphosphorylation can be monitored by assaying the phosphorylation status of LRRK2 Ser935 with Cisbio’s 
quantitative assays. 

Method 

EXPERIMENTAL PROCEDURE WITH HTRF® AND BIOMIMESYS® 

Results 

Phospho-LRRK2 assay was performed using a traditional 2D cell culture method in comparison to the Celenys 
3D cell culture cells. While 3D NIH-3T3 cells were dispensed into Biomymesis 96-well plates at a concentration of 
100 K cells/well, 2D cells  were used at the optimal density of 500 K cells/wells. Serial titrations of CZC-54252 & 
GSK-257812A were used as inhibitors and added to the cells, and then corresponding IC50s were 
calculated. Despite observing a higher S/N with 2D cells, inhibitor pharmacology was very comparable between 
the 2 types of cell culture and  in accordance with the literature. 

Conclusion 

HTRF detection is perfectly compatible with 3D cell models. Here it enabled the characterization of inhibitors 
targeting LRRK2 phosphorylation and determination of IC50, thus showing that Cisbio’s cell-based kits can be 
used in a wide variety of models from xenografts to 2D/3D cell culture.… 
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Aims 

Abnormal deposition of aggregated protein in neurons is a shared pathologic feature of the major 
neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease, frontotemporal dementia, 
Huntington’s disease and ALS. This fact suggests that there is a mismatch between the production and clearance 
of misfolded proteins in neurons. The aim of this study is to understand whether and how neurons recognize and 
respond to misfolded protein. 

Method 

We used a combination of both in vitro an in vivo techniques including primary rodent neuron culture, longitudinal 
imaging, qRT-PCR, immunocytochemistry, Western Blot, and RNAseq to study the neuronal response to 
misfolded protein. 

Results 

We found evidence that the heat shock response (HSR), one of the principal coping responses to misfolded 
protein, is deficient in neurons, both in vitro and in vivo, compared with non-neuronal cells. Detailed analysis of 
the neuronal transcriptome following proteotoxic stress not only confirmed the absence of a recognizable HSR, 
but suggested a novel transcriptional response to proteotoxic stress. 

Conclusion 

Our findings suggest that the canonical HSR in neurons is deficient and that neurons may mount a unique 
response to proteotoxic stress. Ongoing studies in our lab suggest that this neuron-specific transcriptional 
response may help to protect neurons against proteotoxicity and may form part of an uncharacterized neuronal 
proteotoxic stress response. 
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Aims 

Paradoxical kinesia refers to a sudden transient ability of akinetic Parkinsonian patients to perform motor tasks 
they are otherwise unable to perform. The mechanisms underlying this phenomenon, which can be elicited by 
personally significant visual or auditory stimuli, are unknown due to a paucity of valid animal models that faithfully 
reproduce paradoxical kinesia. Our aim was to develop a new method to evaluate paradoxical kinesia in 
cataleptic rats by presenting species-relevant signals, namely rat ultrasonic vocalizations.  

Method 

To test the effects of such ultrasounds in cataleptic animals, male rats received haloperidol (0.5mg/kg, IP); 60 min 
after injection the bar test was performed during which a given rat was exposed to different playback 
presentations of appetitive 50-kHz USV, aversive 22-kHz USV, or relevant acoustic controls. The time until a rat 
steps down from the bar with both forepaws was considered the catalepsy time. 

Results 

Cataleptic rats rapidly stepped down from the bar when exposed to playback of appetitive 50-kHz USV, but not in 
response to either aversive 22-kHz USV or acoustic controls. In addition, rats exposed to 50-kHz USV showed 
clear approach behavior towards the sound source. 

Conclusion 

Our animal model fulfills the criterion of face validity and provides a completely new approach to studying 
paradoxical kinesia which might be useful for uncovering the mechanisms behind this phenomenon and 
improving behavioral therapies for Parkinson’s disease.  
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Aims 

 

Purpose of this study was to investigate the influence of the lithium salt of taurine on the development of free 
radical processes in experimental Parkinson's(PD) disease. Investigation of the effect of the synthesized product 
was performed in cell culture (in vitro), and animals with experimentally induced PD  (in vivo).Method 

Cytotoxicity testing of the lithium salt of taurine. Cell line KCL-22 (human chronic myeloid leukemia) were cultured 
in a nutrient medium RPMI-1640 containing 10% fetal bovine serum (FBS), 2 mM L-glutamine, 100ed / ml 
penicillin, and 100mcg / ml streptomycin at 37 ° C. KCL-22 cells at a concentration of 0.5 * 106 cells. / Ml were 
cultured in 24-well plates for 24 hours, after which it was added to the test substance at different concentrations 
(1-1000 mg / ml). After 48 hours of incubation of 0.4% trypan blue dye and cell viability determined. Cytotoxicity of 
the drug was determined by the values of IC50 - the concentration of test compound causing 50% inhibition of cell 
viability.  

Results 

The results showed that the lithium salt of taurine is not cytotoxic towards human KCL-22 cells (  human  chronik 
myeloid leukemia). Experiments on animals have shown that the introduction of the lithium salt of taurine animals 
with experimental PD at a dose of 50mg / kg results in a decrease in the content of lipid peroxides and 
hydroperoxides, and also reduces the oxidative modification of proteins. 

Conclusion 

   

The data are interpreted in connection with the anti-oxidant properties of the drug. 
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Aims 

The neurodegenerative diseases have a high prevalence, causing a major public health problem. Also, it has a 

great social and economic impact. The lack of treatments has allowed the use of alternative therapies in the 
pharmaceutical industry and the use of plant secondary metabolites (Witheringia coccoloboides native of 
Colombia) to prevent and control the disease. Using a biological model as Caenorhabditis elegans (Ce), which 

has been used in different studies of neuroscience, allowing to will evaluate in vivo the ethanol extract of the 
plant, as a promising treatment for these diseases. Aim: Analyze the phenotypic characteristics of the strain N2 
(Ce) with the aim to be used as a model for screening the extract of plant. 

Method 

The nematode was cultured and grown in NGM medium with E. coli OP50. Strain was synchronized from eggs to 
L1 larvae. The extract was performed and standardized for phenotypic characterization of the strain N2 using the 
length, longevity, reproduction thermal stress trials. 

Results 

The longevity of the control strain N2 was 16 to 22 days; however using the extract with a concentration of 1 mg 
was 28 days. The offspring reproduction was 225, when used extract the reproduction was affected at the highest 
concentration where there was a decreasing the number of offspring. The nematode length was approximately 
1100 +/- 50 µm using extract where there was on length increment of 1400µm. 

Conclusion 

it was showed that the extract does not affect nematode thermo tolerance and it is not toxic to the N2 Strain. 
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Aims 

Systemic Kainic Acid (KA) administration has been used to induce experimental temporal lobe epilepsy (TLE) in 
rats. The aim of this study was to evaluate the neuroprotective effect of Rosemary Extract (RE, 40% Carnosic 
acid) against KA-induced neurotoxicity and impaired learning and memory. 

Method 

Animals received a single dose of KA (9.5 mg/kg) intraperitoneally (i.p.) and during 2 h, were scored according to 
a modified version of the scale devised by Racine. RE (100 mg/kg, orally) or vehicle, was administered daily for 
23 days, starting a week before KA injection. KA-induced neuronal degeneration and the number of pyramidal 
cells in hippocampus were evaluated by using flouro-jade B immunofluorescence and Nissl staining. Also, the 
Morris Water Maze (MWM) and passive avoidance task have been used to assess spatial memory and passive 
avoidance learning, respectively. 

Results 

KA-induced neuronal degeneration was demonstrated by using flouro-jade B immunofluorescence. Our results 
revealed that, after treatment with RE, neuronal loss decreased significantly in hippocampus in the KA+RE group 
compared to in the KA group. The Morris water navigation and passive avoidance tasks results revealed that 
spatial memory and working memory impairment decreased in the KA+RE group compared to in the KA group. 

Conclusion 

These results showed that RE potentially might moderate the protective effect of neurons in KA-induced 
neurotoxicity and memory impairment due to its antioxidant activities. 
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Aims 

The aim of this project was to analyze the neuroprotective effects of ethanol extract from Gm in the HA759 strain 

Neuronal damage is the lead cause of neurodegenerative diseases in the population.  

Method 

The mutant strain of C. elegans HA759 , was obtained from the Caenorhabditis Genetics Center at the University 
of Minnesota. Phenotypic characterization of the mutant strain was performed using a Leica DM IL inverted 
microscope. The nematode was maintained on NGM Nematode growth medium, the Escherichia coli strain 
OP:50 used as a food source (donated by Calixto A, Chile Mayor University), and kept at 20°C. The 
synchronization protocol was standardized according to the characteristics of the mutant strain adjusting the 
protocols. The extract was added to the agar NGM and S medium in concentrations of 2mg and 1mg. The 
longevity, sensory-chemo, and neuroprotective assays were performed 

Results 

of this study showed that the exposure of the nematodes to extract concentrations (1 mg and 2mg) increases 
their longevity over the control (approximately 7 days). Also, the nematodes were able to evade the aversive 
component at concentrations of 2mg, which could relate to the neuroprotective trial where there was evidence of 
nematodes with ASH neurons, suggesting fluorescent cytotoxicity inhibition 

Conclusion 

The polyphenols of Gm have a neuroprotective effect, due to their ability to capture free radicals. Finally, it has 
been suggested that the strain (HA759) can be used as a model for screening analysis of natural extracts in 
neurodegenerative diseases. 
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Aims 

To investigate the neuroprotective effect of quercetin (QC) in combination with piperine against MPTP induced 
Parkinsonian rats. QC is a natural polyphenolic bioflavonoid with potent antioxidant, anti-inflammatory and free 
ion scavenging properties but has low oral bioavailability, whereas piperine as bioavailability enhancer was 
combines with QC for better bioavailability and neuroprotective effect. 

Method 

MPTP (100 μg/1 μL /rat) was injected intranigrally on 1
st
, 4

th
 and 7

th
 days using stereotaxic apparatus. QC (25 and 

50 mg/kg/po) and combination of QC (25 mg/kg/p.o) with piperine (2.5 mg/kg/po) was administered daily for 21 
days starting from the 7

th
 day of 1

st
 MPTP injection. On 22

nd 
day the animals were sacrificed and brains were 

subjected to biochemicals (lipid peroxidation, glutathione and nitrite), neuroinflammatory (IL-1β, IL-6 and TNF- α) 
and neurochemical analysis (DA, NE, 5- HT, GABA, Glutamate, DOPAC, HVA and 5-HIAA). 

Results 

Bilateral infusion of MPTP (100 μg/1 μL intranigrally/rat on 1
st
, 4

th
 and 7

th
 days) into substantia nigra pars 

compacta leads to impairment of motor skill confirmed from locomotor, rotarod, grip strength and narrow beam 
walk performance. Co-administration QC in combination with piperine had significantly improved the behavioral, 
biochemical, neuroinflammatory and neurochemical changes than the alone QC treated group. 

Conclusion 

The present finding implicated that the anti-Parkinsonism effect afforded by QC and its combination with piperine 
might be mediated through antioxidant, anti-inflammatory and free ion scavenging mechanisms. 
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Aims 

AGC-1 deficiency is a rare genetic syndrome caused by mutations in the SLC25A12 gene, which encodes for the 
mitochondrial aspartate-glutamate carrier isoform 1 (AGC-1). The disease is characterized by reduced AGC1 
activity with a profound developmental delay, epilepsy, abnormal myelination and low levels of N-acetyl aspartate, 
myelin precursor in the CNS, suggesting an oligodendrocytes alteration. To study whether reduced AGC-1 activity 
due to it reduced expression could influence proliferation and differentiation of oligodendrocyte precursor cells 
(OPCs) in in vitro (Oli-Neu cells) and in vivo (mice) models.  

Method 

OPCs proliferation and differentiation studies by cell count, BrdU incorporation assay and TGF-β/PDGF-α 
pathway western blot and immunofluorescence analysis in cell models; in vivo analysis of the same pathways, as 
well as immunohistochemistry and CNPase activity both in adult and in 21-day old mice, since OPCs proliferation 
peaks in at this developmental stage. 

Results 

the in vitro model show a OPCs proliferation defect with an increased expression of differentiation inducing 
factors (TGF-βs and receptors) and a decreased of proliferation inducing factors (PDGF-α), confirmed in the in 
vivo model, in which immunohistochemistry data show a reduced number of Olig2

+
 cells. 

Conclusion 

alterations of the analyzed pathways may disrupt the physiological cross-talk between neurons and OPCs, crucial 
for OPCs proliferation and differentiation into oligodendrocytes and for myelin synthesis in the CNS. Future 
studies will focus on human iPS from AGC1-deficiency patients in the framework of the project from the Italian 
Ministry of Foreign Affairs (MAE) for Italy-USA cooperation (2016-2017). 
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ADPD7-0870 
EMERGENCE OF BRANCHED O-MANNOSE GLYCAN IN A CUPRIZONE-INDUCED DEMYELINATION 
MOUSE MODEL 
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Aims 

Branched O-mannose glycan is specifically expressed in the brain and found on the protein tyrosine phosphatase 
receptor-type Z (PTPRZ) in vivo. In our previous study, we found that in a cuprizone-induced demyelination 

mouse model, this glycan is upregulated in GFAP-positive astrocytes in the corpus callosum. Additionally, mice 
deficient in the O-mannose branching enzyme GnT-IX showed enhanced remyelination in the cuprizone-induced 
demyelinaion model. These results suggest that this glycan could be a therapeutic target for demyelinating 
diseases. Therefore, in the present study, we aimed to investigate in detail the expression of branched O-
mannose glycan during cuprizone-induced demyelination. 

Method 

GnT-IX–deficient and wild type mice were treated with cuprizone for 2-8 weeks. Brain sections were obtained and 
immunohistochemical analysis was performed using Cat-315 antibody as a probe for branched O-mannose 
glycan. To clarify the origin of the Cat-315–positive cells, cuprizone was administered to Olig2-CreER;ROSA-GFP 
and Aldh1l1-EGFP mice to specifically visualize oligodendrocyte precursor cells and astrocytes, respectively. 

Results 

Although activated astrocytes were observed after 2 weeks of cuprizone treatment, Cat-315–positive astrocytes 
emerged after 6 weeks of treatment in wild type mice. In GnT-IX–deficient mice, astrogliosis was attenuated after 
6 weeks of cuprizone treatment. By analysis of cuprizone–treated Olig2-CreER;ROSA-GFP and Aldh1l1-EGFP 
mice, cell lineage analysis of Cat-315–positive cells is now conducted. 

Conclusion 

Cat-315–positive astrocytes originate from limited astrocyte subtypes in the late phase of demyelination. These 
data suggest that branched O-mannose glycan could be a diagnostic marker for the progressive phase of 
demyelinating disorders. 
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ADPD7-1610 
LONG-TERM CLINICAL AND NEUROVISUAL RESULTS AFTER TRANSLUMINAL BALLLON ANGIOPLASTY 
(TPA) IN PATIENT WITH MULTIPLE SCLEROSIS (MS) 
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Aims 

Our aim was to look at clinical and neurovisual results after endovascular treatment in patient with MS. Those 
patient didn’t underwent any other treatment. 

Method 

Under our study were 33 patient with different form of MS. From them 17 patient with MS relapsing-remitting 
(RR), 9 patient with secondary-progressive (SP), 6 patient –primary-progressive (pp) and 1 patient with 
progressive-relapsing(PR). In all patients we found different degrees stenos in proximal part of jugular vein. From 
them 28-left-side and 5-right sides. TPA was done in all cases. Every 6 month during two years after 
endovascular treatment we used: Clinico-Neurological assessment (Kurtzke Expanded Disability Status Scale 
(EDSS) and the Multiple Sclerosis Functional Composite (MSFC) (every 6 month); MRI (every 6 month). 

Results 

Our clinical study showed in 4 cases-positive dynamic (3-MS-RR, 1-MS-SP); in 24 cases – stable dynamic-15 –
MS-RR,6-MS-SP,4-MS-PA). In 5 there were observed worse MRI finding without clinical picture. 

Conclusion 

Chronic cerebrospinal venous insufficiency is important in parthenogenesis in  MS. Endovascular treatment acts a 
vital role in the stability of different form of MS. 
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EFFICACY OF MOTOR IMAGERY IN MOTOR REHABILITATION OF UPPER EXTREMITY IN MULTIPLE 
SCLEROSIS 
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Aims 

Motor dysfunction is one of the prevalent and morbid sequels in multiple sclerosis (MS). While physical practice is 
an established therapy for MS, the imagination of a physical activity without any associated overt movement, 
motor imagery (MI), may also yield promising results. This study was designed to evaluate the ability to perform 
MI and efficacy of MI in rehabilitating motor tasks in MS patients. 

Method 

24 patients with relapsing-remitting MS were subjected to an immediate pre-treatment and post-treatment single-
group study. The abilities to perform MI and motor tasks were measured by Nine Hole Peg Test (9HPT), Hand 
Mental Rotation, and Box and Block Task (BBT) in physical forms. A total of 10 MI training sessions (60 minutes 
each, with 10 minutes break in the middle) were scheduled for each patient in two weeks. MI training was 
adjusted according to patient feedback. 

Results 

Six patients were not able to perform MI and were excluded from the study. The time required to complete the 
9HPT was significantly decreased after MI training (p=0.003). The BBT results revealed a significantly higher 
number of blocks transferred in 1 minute (p=0.02). MI training increased the response accuracy rate of Hand 
Mental Rotation (p<0.001); however, it had no statistically significant effect on the reaction time of Hand Mental 
Rotation (p=0.7). 

Conclusion 

Within the limits of this study, MI training showed a promising rehabilitative efficacy on the motor tasks in 
relapsing-remitting MS patients. The results suggest that MI training may provide a novel and practical avenue to 
further advance MS therapy. 
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IN VIVO REMYELINATION AND RECOVERY OF NEUROLOGICAL SYMPTOMS AFTER AP-1 CHRONIC 
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Aims 

1. Demyelinating diseases, as multiple sclerosis (MS), are pathologies with no effective repair treatment up 
to date. We have shown that GSK-3 inhibitors and PDE7 inhibitors are useful MS drug candidates as 
they are effective in vitro  and in vivo in EAE mice [1,2] and a PPMS mice model [3]. Our goal is to test if 
AP-1, a small heterocyclic drug with dual GSK-3 /PDE7 inhibition, is a valuable drug candidate 

 
Method 

1.  Pharmacokinetic studies were to determine the blood-brain barrier penetration of AP-1 after i.p. and p.o. 
administration. We used the well-known EAE mice model to assay the chronic treatment with AP-1. We 
used fingolimod (an oral drug used for MS patients in clinics) as control. In addition, we demyelinated the 
CNS of mice with cuprizone to evaluate the remyelination potential of AP-1 in a non-inflammatory animal 
model of MS. Finally, we checked AP-1 remyelinating potential in vivo on adult human OPCs from non-
tumoral neurosurgical samples. 

Results 

1. AP-1 effectively penetrates into the CNS both after i.p. and p.o. administration, and the clinical symptoms 
in the EAE mice model were alleviated to the same level as fingolimod does. In the cuprizone model, 
remyelination was significantly enhanced after AP-1 treatment. Finally, AP-1 favorized adult human 
OPCs differentiation towards myelin-forming phenotypes. 

Conclusion 

AP-1 is an excellent drug candidate to treat MS orally, and partially repair myelin loss. As AP-1 promotes human 
OPC differentiation, the potential translation of the current into clinical trials are huge. 
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CHARACTERIZATION OF 4L/PS-NA MICE AS ALPHA-SYNUCLEIN AGGREGATION MODEL 
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Aims 

Gaucher disease is the most common lysosomal storage disease. The neuronal disease variant is characterized 
by aggregated protein accumulations in the brain and associated neurological manifestations. The disease is 
autosomal recessively inherited and modeled by 4L/PS-NA mice that express low levels of prosaposin and 
saposins, as well as beta-glucosidase (GCase) with a point mutation at V394L/V394L. To use this model for 
compound tests against the Gaucher disease or alpha-synuclein aggregation, a detailed characterization of these 
mice is needed. We thus analyzed 4L/PS-NA mice for their neuropathological features. 

Method 

4L/PS-NA mice were histologically analyzed for murine alpha-synuclein expression and neuroinflammation using 
astroglios and microgliosis marker GFAP and Iba1. Additionally, animals were analyzed for general health and 
behavioral deficits using the Irwin test, Wire suspension test and Open field test. 

Results 

Our results show that 4L/PS-NA mice present with progressively increasing murine alpha-synuclein aggregation 
levels and strong neuroinflammation. The health and behavioral analysis shows that 4L/PS-NA mice have a lower 
body weight and temperature as well as motor deficits as analyzed with the wire suspension test. Analysis of 
4L/PS-NA mice in the Open Field test revealed a reduced rearing behavior but no changes in the activity. 

Conclusion 

Our results show that 4L/PS-NA mice present with highly increased alpha-synuclein aggregation, related 
neuroinflammation as well as physiological and behavioral changes. Since the effect on alpha-synclein protein 
aggregation must be indirect, these results imply that 4L/PS-NA mice are a good in vivo model to test new anti-
aggregatory compounds against endogenous proteins. 
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ADPD7-1701 
SEVERAL ACUTE BEHAVIORAL CHANGES WITH RECOVERY IN HEART TRANSPLANTED PATIENT 
UNDER STROKE SEQUELAE DUE IMMUNOSUPRESIVE MEDICATIONS: A CASE REPORT 
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Aims 

Objective: A case heart transplanted patient, small LMCA stroke and hypoxic ischemic encephalopathy after 

surgery. After several episodes transitory behavioral changes; stroke CNS infections disclosed, were associated 
with immunosuppressive drugs toxicity. 
 
Background: Changes in personality transplanted patients. Seem to be problems graft incorporation, heart as 

center housing feelings and personality. Perioperative neurologic complications in HT recipient; stroke most. 
Inmunosuppresive drugs: tremor, seizures, anxiety, paresthesia, headache, insomnia, dizziness. 

Method 

Case presentation: 56 YOM refractory HF ischemic revascularized CHD CDF device transplanted. 17 day after 

changes in thinking and less movement  right side, previous hemorrhagic shock; CT involutive changes. 
Behavioral changes, stuttering, depression as sequelae.  8 months after behavioral changes, was on 
Cyclosporine; under infection suspicious LP, hypoglycorrhachia. ADA/Latex TB-Crypto negative. MRI WM 
hyperintensities. E. fecalis Proteus in urine. Recovery completed. Suspicious Cyclosporine toxicity switched 
Tacrolimus. 21 months after MRI small ACoA aneurysm, 2 thalamic infarcts. Central nystagmus, abstraction 
abnormalities. After blocking for Herpes neuralgia gait disorder, myoclonic movements, right sacroiliac pain; 
spinal collection disclosed. Elevated Tacrolimus levels. 36 months after aggressive, Tracrolimus levels again 
high. LP performed encephalitis panel negative. After normal Tacrolimus levels recovered. 

Results 

Discussion: Cyclosporine toxicity cerebral lesions CT/MRI, cortical extra pons demyelination hyperintense. 

Delirium by hypoxia, metabolic alterations, hepatic-renal failures, hyperglycemia, stroke, infections, graft rejection, 
hepatic renal syndrome, immunosupresant toxicity. This case Stroke and hypoxic brain sequelae after transplant, 
several acute severe behavioral changes; infections/PML disclosed, Cyclosporine/Tacrolimus toxicity are their 
cause. 

Conclusion 

Conclusion: CNS Immunosuppressive drugs toxicity several manifestations, headaches, tremors, insomnia, 
paresthesia. Behavioral changes occur and repetitive, recovery between attacks 
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COMPARING THE COGNITIVE-EXECUTIVE FUNCTIONS AND ASSESSING THE IMPACT OF 
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Aims 

In developmental psychology, aging is a period of life that has specific mental and physical characteristics. In 
normal form, aging is associated with reduced physical and cognitive abilities. The aim of this study is to compare 
cognitive-executive functions and assessing the impact of demographic factors on these functions in normal and 
AD elders. 

Method 

This study is a fundamental post hoc research. Population of study includes all normal elders and patients with 
AD in aging care centers in Tehran. Among all, 66 participants of normal elders and 55 patients with AD were 
selected, randomly. Participants were assessed by following measures: CPT, N-back and Tower of London. Data 
were analyzed by t test and ANOVA. 

Results 

The results showed that Attention ability, working memory and planning were significantly better in normal elders 
in compare with AD patients. Attention ability in females and planning in males with AD showed better 
performance, significantly. Planning was significantly better in married elders against singles. Level of education 
has significant impact on cognitive-executive functions. Body mass index (BMI) showed significant difference 
between normal and AD elders. 

Conclusion 

Alzheimer’s disease has specific characteristics that influence more on cognitive abilities. It can be concluded that 
attention ability, working memory and planning significantly decrease in AD patients in compare with normal 
elders. Gender differences, level of education, BMI and hobbies should be more attended in research and 
interaction with AD patients. 
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HOMER1A IS ALTERED IN PSYCHIATRIC DISORDERS AND MIGHT THEREFORE BE RELEVANT IN 
NEURODEGENERATION 
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Aims 

Homer proteins are postsynaptic scaffolding proteins and suspected to participate in the pathogenesis of 
neuropsychiatric disorders such as schizophrenia (SZ), bipolar disorder (BP) and major depression (MD). They 
are associated with metabotropic glutamatergic receptors (mGluRs) and therefore might influence neuronal and 
glial apoptosis. Moreover, mGluR-Homer interaction putatively affects the modulating function of astrocytes on 
glutamatergic synapses. Homer proteins regulate proper function of glutamatergic synapses, ion channels and 
intracellular messenger systems. Thus, they are crucial components of cellular signalling and cell excitability. The 
present study aims to compare Homer1a levels in cingulate gyrus and hippocampal regions of psychiatric 
patients. 

Method 

Immunohistochemistry was used to determine Homer1a levels in the hippocampus and the cingulate gyrus of 
patients with SZ, BP or MD. Additionally a control group without any psychiatric disorders was stained for 
Homer1a. Each group consisted of 15 members. Homer1a levels were determined as cell type specific for each 
investigated region. 

Results 

Cingulate gyrus grey matter glia cells showed decreased (p=0.02) Homer1a levels in BP compared to controls. 
The same findings were made in stratum oriens glia cells of BP (p=0.04). Stratum oriens interneurons showed 
increased Homer1a levels in all disease groups compared to controls (SZ p=0.04, BP p=0.03, MD p=0.04). 

Conclusion 

Homer1a levels are altered in glia of BP patients and interneurons of all three investigated disease groups. 
Dysregulated glial apoptosis and postsynaptic density functions might contribute to the pathogenesis of 
neuropsychiatric conditions. Our findings provide insight into mechanisms putatively contributing to psychiatric 
symptoms in neurodegenerative diseases. 
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ADPD7-0417 
PRENATAL STRESS DECREASED THE LEVELS OF NMDAR IN THE DENTATE GYRUS AND IMPAIRED 
COGNITIVE BEHAVIOR OF ADULT OFFSPRING RATS 
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Aims 

The levels of NMDAR have the characristic of regional specific in prenatal stressed offspring. While, the dentate 
gyrus is one of the most important region related with neurogenesis and cognitive behavior, and the cognitive 
behavior of prenatal stressed offspring rats in P90 was still unknown. Our present study tried to explore the levels 
of NMDAR in the dentate gyrus and the congnitive behavior of adult offspring rats. 

Method 

Morris water maze and western blot analysis were performed. 

Results 

Morris water maze test showed the time spent in open arms is significantly increased in prenatal stressed 
offspring rats, and the expression of NR1, NR2A and NR2B was significantly decreased in the dentate gyrus of 
prenatal stressed adult offspring rats, compared to the control group. 

Conclusion 

Our results revealed that the decreased level of NR1, NR2A and NR2B in the dentate gyrus of prenatal stressed 
offspring rats was related with the impaired cognitive behavior.The expression of NMDAR in the dentate gyrus 
may play more important roles than other regions in prenatal stressed adult offspring rats. 
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Aims 

Previous studies suggest that there is a strong association between depression and cognitive decline, and that 
concurrent depressive symptoms in MCI patients could contribute to a difference in neurocognitive characteristics 
compared to MCI patients without depression. The authors tried to compare neurocognitive functions between 
MCI patients with and without depression by analyzing the results of neuropsychological tests 

Method 

Participants included 153 MCI patients. Based on the diagnosis of major depressive disorder, the participants 
were divided into two groups: depressed MCI (MCI/D+) versus non-depressed MCI (MCI/D-). The general 
cognitive and functional statuses of participants were evaluated. And a subset of various neuropsychological tests 
was presented to participants. Demographic and clinical data were analyzed using Student t-test or χ 2 test 

Results 

A total of 153 participants were divided into two groups: 94 MCI/D+ patients and 59 MCI/D- patients. Age, sex, 
and years of education were not significantly different between the two groups. There were no significant 
differences in general cognitive status between MCI/D+ and MCI/D- patients, but MCI/D+ participants showed 
significantly reduced performance in the six subtests (Contrasting Program, Go-no-go task, Fist-edge-palm task, 
Constructional Praxis, Memory Recall, TMT-A) compared with MCI/D- patients 

Conclusion 

There were significantly greater deficits in neurocognitive functions including verbal memory, executive function, 
attention/processing speed, and visual memory in MCI/D+ participants compared to MCI/D-. Once the biological 
mechanism is identified, distinct approaches in treatment or prevention will be determined 
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INFLUENCE OF LATE-LIFE DEPRESSION ON THE RISK OF INCIDENT DEMENTIA: A COMMUNITY-BASED 
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Aims 

The incidence rates and risk factors of dementia and Alzheimer’s dementia were examined, with special focus on 
the relationship between baseline depression and incident dementia. 

Method 

The present study assessed elderly individuals who resided in a rural community in Korea. After the baseline 
assessment (2008), there were two schedules for the follow-up (2009 and 2013). Sociodemographics, lifestyle 
characteristics, and clinical factors were examined; depression was evaluated using the Geriatric Depression 
Scale, Short form and cognitive diagnoses were determined by a psychiatrist using the DSM-IV criteria. A Cox 
proportional hazard model was used to determine the risk factors for dementia. 

Results 

Among 751 subjects at the baseline, those who were not diagnosed with dementia at baseline (N = 701) were 
followed up with for a mean period of 5.5 years. A total of 483 subjects were assessed during this follow-up period 
and 40 new cases of incident dementia (16.2 per 1000 PY) were identified. Baseline depression was not related 
with the risk of 5-year incident dementia, while it was significantly associated with incident dementia at the 1-year 
follow-up visit. Additionally, first-onset late-life depression was also associated with increased risk of dementia at 
5-year follow-up assessment. 

Conclusion 

The relationship between baseline depression and incident dementia was significant only at the short-term follow-
up. But the first-onset late-life depression was associated with the risk of dementia at long-term follow-up. 
Therefore, it is more likely that late-life depression is a prodromal symptom of dementia rather than a risk factor. 
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MECHANISMS LINKING DEPRESSION AND MIDDLE-AGE COGNITIVE DEFICIT IN A GENETIC RAT MODEL 
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Aims 

Mid-life depression is a risk factor for late-life dementia, but the mechanism(s) linking depression and dementia 
are not known. Both Alzheimer’s Disease (AD) and depression show greater prevalence in women. To investigate 
the molecular mechanisms common to some forms of depression and dementia, a genetic rat model of 
depression was used. 

Method 

The Wistar-Kyoto (WKY) rat strain has been established as an animal model of depression. Selective breeding of 
WKYs resulted in two inbred strains. The more immobile WKY (WMI) rats consistently display depression-like 
behavior in the forced swim test compared to the control less immobile (WLI) isogenic strain. Memory and 
hippocampal expression of specific genes were tested at two time points in females of these strains. 

Results 

Testing females in hippocampus dependent contextual fear conditioning found that young, 5-7 month old, WLIs 
and WMIs did not differ in their memory functions. In contrast, the “middle-aged” 11-13 months old female WMIs 
showed cognitive deficit compared to the same age WLIs. Hippocampal expression of genes known to be 
associated with dementia including AD, such as amyloid precursor protein, amyloid beta, beta-secretase 1 or 
phosphorylated Tau, did not differ between the middle aged WMI vs. WLI hippocampus. However, hippocampal 
transcript levels of Presenilin-1, Presenilin-2, Insulin-like Growth Factor 2 and others paralleled the differences in 
cognitive measures. 

Conclusion 

These transcripts, therefore, could be used to mark or to identify depression-related causes(s) of memory loss. 
Understanding these novel processes may lead to prevention and perhaps treatment of the specific form of 
dementia that is associated with depression. 
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Aims 

Neuropsychiatric symptoms (NPS) are common in mild cognitive impairment (MCI) and Alzheimer’s dementia 
(AD) and form subsyndromes. The relation of NPS, however, to different stages of these disorders and the 
composition of their subsyndromes remain unclear.  
To assess prevalence and subsyndromes of NPS in MCI and AD. 

Method 

A large, nationwide, multicenter cross-sectional study, assessing prevalence of NPS in MCI, mild, and moderate-
severe AD.  

Diagnoses were made according to ICD-10 and Winblad-criteria, stages of AD defined according to MMSE-score 
(>=20 mild; 19 to 10 moderate; <10 severe). 

NPS were assessed by Neuropsychiatric-inventory-questionnaire (NPI-Q) and considered present if at least one 
NPI-Q item had a positive score.  

Factoranalysis on NPI-Q-items identified subsyndromes of NPS.  

Results 

Of 2197 patients, 817 had MCI, 1324 AD (883 mild, 441 moderate-severe), table 1.  

NPS were significantly more common in AD than in MCI (91.2% AD, 79.5% MCI; P<0.001), but not-significantly 
more common in moderate-severe AD (92.1%) than in mild AD (90.4%). In AD 86.6% showed two or more 
symptoms, versus 82.1% in MCI.  

Sumscore of NPI-Q was significantly higher in AD than in MCI, but not-significantly higher in moderate-severe 
than in mild AD, table 1.  

The most common symptoms were apathy (51.8%) and depression (50.5%). Some symptoms, including 
hallucinations and delusions, increased significantly across dementia stages, figure 1.  

Factoranalysis revealed three factors: a depressive, agitated and psychotic subsyndrome, table 2. 

Conclusion 

NPS are significantly more common in AD than in MCI, but did not differ significantly between moderate-severe 
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 and mild AD. Depressive, agitated, and psychotic subsyndromes were identified. 
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Aims 

To study possible side effects related to the administration of acetylcholinesterase inhibitors. 

Method 

This retrospective study included 79 geriatric patients enrolled in a private long-term care institution with mean 
age of 88.11 ± 5,78 years old, mean weight of en 61.62 ± 13.10 kg with Alzheimer's disease. 

  

Results 

Acetylcholinesterase inhibitors were administered to  41.77% (33) of the patients. 

Psychomotor agitation and aggressive behavior were observed in 63.666% of the patients treated with 
acetylcholisneterase inhibitors 

Patients receiving NMDA antagonists 32.91% (26) did not present motor symptoms. 

In patients who did not received any specific drug for Alzheimer's disease 25.32 (20), motor agitation was 
observed in 10% (2) of the patients. 

Conclusion 

The increase of cholinergic activity due to the acetilcholinesterase inhibitors could be related to psychomotor 
agitation. 

This imbalance of cholinergic-dopaminergic activity produced by these drugs may cause motor agitation in a 
similar way to akathisia induced by neuroleptics.  
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Aims 

Cytokine dysfunction is associated with both depression and Parkinson’s disease (PD) pathophysiology. 
Inflammatory cytokines in neural and behavioral processes are involved in the production and/or maintenance of 
depression in PD. In this study we looked at how Fluvoxamine treatment regulates depressive-like signs, motor 
impairments and the expression of IL-1β, IL-6, TNF-α, TGF-β and IL-10 cytokines in the striatum of a stressed 
Parkinsonian rat model. 

Method 

Early maternal separation was used to model stress and depressive-like signs in rats. Maternally separated adult 
rats were treated with Fluvoxamine for 30 days prior to 6-hydroxydopamine (6-OHDA) lesion. The sucrose 
preference test (SPT) and the limb-use asymmetry test (cylinder test) were used to evaluate anhedonia and 
motor impairments respectively. Lipid peroxidation and cytokine expression were measured in striatal tissue using 
ELISA and real-time PCR techniques respectively. 

Results 

Our results show that maternal separation resulted in anhedonia and exacerbated 6-OHDA lesion but 
Fluvoxamine treatment attenuated these effects. Lipid peroxidation, mRNA levels of IL-1β, IL-6 and TNF-α were 
down-regulated while IL-10 and TGF-β levels were up-regulated in the lesioned striatum of Fluvoxamine treated 
rats. 

Conclusion 

This study shows that early treatment with Fluvoxamine may attenuate inflammation on injured striatal neurons by 
favoring anti-inflammatory cytokine expression while decreasing pro-inflammatory cytokine release in the brain. 
This suggests a role of Fluvoxamine as a potential therapeutic intervention targeting neuronal inflammation 
associated with PD. 
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Aims 

A decreasing communication capacity which aggravates psychopathological symptoms cognitive deficits 
frequently evolves in the course of dementia. Hence, we tested the efficacy of a standardized program - the 
MultiTANDEMplus

1
 - to enhance communication skills of the nursing staff on stabilizing communicative abilities in 

nursing home residents with dementia.   

Method 

178 nursing home residents (age: 81.6 ± 9.6 a; GDS: 3.8 ± 1.7; Barthel: 55.6 ± 30.3) were investigated 21 months 
apart. The residents´ communication behavior was assessed on the CODEM

2
. 107 residents lived in the 

intervention homes where the nursing staff participated in the MultiTANDEMplus program. 

Results 

From the intervention homes 24 professional caregivers in managerial capacities participated in the 
MultiTANDEMplus training sessions who in turn, trained 254 of their nursing colleagues. While CODEM scores 
stabilized in the residents from the intervention homes (4.55 ± 1.4 vs. 4.39  ± 1.53), those obtained in residents 
from control homes ( 4.08 ± 1.3 vs. 3.28 ± 1.84) declined. Results were confirmed by an ANOVA with repeated 
measures for time which yielded significant main effects for the intervention (F=55.1, p<0.0003) and time (F=19.5, 
p<0.0001) along with a significant interaction (F=11.06, p<0.001) which were not confounded by age nor severity 
of dementia. 

Conclusion 

Our findings demonstrate that communication behavior of nursing home residents with dementia can be stabilized 
by applying a standardized training program for the nursing staff. The MultiTandem was easy to administer and 
well perceived by the nursing staff. From a clinical perspective, it may help to prevent typical complications of 
dementia such behavioral disturbance. 
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Aims 

Although pregabalin is an effective drug for treating neuropathic pain, the mechanisms of its analgesic effects in 
brain remain is not fully investigated. The aim of the present study was to determine whether pregabalin could 
modify the activation of neuronal and microglia in the specific brain regions including rostroventero medial 
medulla (RVM), locus coeruleus (LC), periaquductal gray (PAG) and dorsal raphe (DR). 

Method 

Repeated administration of pregabalin (10 mg/kg, twice a day) was performed from 12 to 14 day after L5 spinal 
nerve ligation (SNL) surgery in rats. 

Results 

At 14 day after SNL, the number of Fos expression as a neuronal activation marker significantly increase in RVM, 
LC, PAG and DR as compared with non-surgery rats, which were significantly reducd by pregabalin treatment. 
Furthermore, CD11b which is a marker of microglia activation was increased by SNL in these brain areas, which 
also reversed by pregabalin. 

Conclusion 

These results illustrated the involvement of the specific brain nuclei accompanying with microglia activation during 
central processing of neuropathic pain, and the antinociceptive effect of pregabalin might be also mediated by the 
inhibition of those activations in brain. 
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Aims 

 Cerebral Dopamine Neurotrophic Factor (CDNF) is a stable protein with unique structure, which diffuses better 
than other neurotrophic factors in brain tissue. In addition, CDNF injections improved the locomotor behavior 
(Voutilainen MH, unpublished). There are non-motoric deficits associated with Parkinson`s (PD) and Huntington`s 
diseases (HD) such as lack of motivation, cognitive impairments and depression. Intracerebral CDNF increases 
the motivation and reduces depression in non-human primates (NHP) (Judy Kameron and Mart Saarma, 
unpublished observation), so the aim of our study was to investigate whether intracerebral injection of CDNF can 
have influence on motivation, stress and depression-like behavior in wild type mice.  

Method 

We compared and studied three different doses of CDNF (3 µg, 10 µg and 20 µg) or vehicle. We used various 
behavioral methods such as Porsolt forced swimming test, open-field test, rotarod and fear conditioning test. 
Additionally, IntelliCage was used for the measuring spontaneous activity, learning and motivation. 

Results 

Our preliminary results indicated that intraventricular injection of CDNF reduces depression-like behavior in 
Porsolt forced swimming test and relieves stress in fear condition test. Therefore, CDNF reduces stress and 
freezing time in Fear condition test by possible consolidation of aggressive behavior. Furthermore, CDNF 
increases the number of c-Fos-ir neurons in limbic zones and motor cortex. Additionally, our results show the 
trend for higher motivation in CDNF-treated group. 

Conclusion 

Our results show that CDNF can have influence on motivation and depression-like behavior and support the 
development of CDNF-based treatment strategies to improve motor and also non-motor symptoms in 
neurodegenerative diseases as PD and HD. 
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Aims 

To describe the use of benzodiazepines in people with different dementia diagnoses and to explore mortality risk 
associated with use of benzodiazepines 3 years before a dementia diagnosis. 

Method 

Study population included 20,050 memory clinic patients from the Swedish Dementia Registry (SveDem) 
diagnosed with incident dementia. Data on benzodiazepines dispensed at the time of dementia diagnosis and 
during three-year period before dementia diagnosis was obtained from the Swedish Prescribed Drug Register. 
Cox regression models were used adjusting for age, gender, mini-mental score at time of dementia diagnosis and 
living condition at the time of dementia diagnosis. 

Results 

During a median follow up of 2 years from dementia diagnosis, 25.8% of dementia patients died. 9.5% (n=1897) 
patients were on benzodiazepines at the time of dementia diagnosis while 10.0% (n=2009) used benzodiazepines 
at some point during a three-year period before a dementia diagnosis. Use of benzodiazepines for 3 consecutive 
years before a dementia diagnosis or at the time of dementia diagnosis neither increased nor decreased the 
mortality risk for all dementia disorders. Use of benzodiazepines 3 years before and at the time of Alzheimer’s 
dementia diagnosis was not associated with alterations in mortality risk. 

Conclusion 

Benzodiazepines are commonly used in patients with dementia. Use of benzodiazepines 3 years before a 
dementia diagnosis or at the time of a dementia diagnosis neither increase nor decrease the mortality risk in 
patients with dementia or with Alzheimer’s disease. 
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Aims 

To describe the use of benzodiazepines in people with different dementia diagnoses and to explore mortality risk 
associated with use of benzodiazepines 3 years before a dementia diagnosis. 

Method 

Study population included 20,050 memory clinic patients from the Swedish Dementia Registry (SveDem) 
diagnosed with incident dementia. Data on benzodiazepines dispensed at the time of dementia diagnosis and 
during three-year period before dementia diagnosis was obtained from the Swedish Prescribed Drug Register. 
Cox regression models were used adjusting for age, gender, mini-mental score at time of dementia diagnosis and 
living condition at the time of dementia diagnosis. 

Results 

During a median follow up of 2 years from dementia diagnosis, 25.8% of dementia patients died. 9.5% (n=1897) 
patients were on benzodiazepines at the time of dementia diagnosis while 10.0% (n=2009) used benzodiazepines 
at some point during a three-year period before a dementia diagnosis. Use of benzodiazepines for 3 consecutive 
years before a dementia diagnosis or at the time of dementia diagnosis neither increased nor decreased the 
mortality risk for all dementia disorders. Use of benzodiazepines 3 years before and at the time of Alzheimer’s 
dementia diagnosis was not associated with alterations in mortality risk. 

Conclusion 

Benzodiazepines are commonly used in patients with dementia. Use of benzodiazepines 3 years before a 
dementia diagnosis or at the time of a dementia diagnosis neither increase nor decrease the mortality risk in 
patients with dementia or with Alzheimer’s disease. 
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Aims 

Despite tremendous advances in basic research and substantial investment by pharmaceutical companies, 
clinical development in Alzheimer’s Disease has been disappointing. At the same time, massive longitudinal and 
cross-sectional datasets are generated with deep phenotyping at great cost. The challenge is to develop 
sophisticated analysis algorithms and simulation platforms that generate actionable knowledge to increase the 
biological understanding and the success rate of therapeutic developments.  

Method 

We would argue that statistical bio-informatics approaches including deep machine learning are only able to 
detect correlations and associations, but not causation. Quantitative aspects within the context of better biological 
understanding can be introduced when domain expertise is formally incorporated in the modeling pipeline. We 
present Quantitative Systems Pharmacology (QSP), a mechanism-based biophysically realistic modeling platform 
of human brain circuits, based on decades of domain expertise, as a possible powerful additional tool to generate 
actionable knowledge.  

Results 

We present practical examples simulation results on (1) symptomatic ADAS-Cog and the impact of comedications 
(benzodiazepines, antidepressants and antipsychotics) and genotypes (COMTVal156Met, SLC6A4 s/l in real-life 
treatment, (2) a QSP model of amyloid impact on cognition and the pharmacodynamic interaction with APOE and 
cholinergic therapy, (3) a QSP model for agitation and aggression in AD with examples from citalopram, 
antipsychotics and NueDexta. 

Conclusion 

The examples show that such a QSP model can support drug discovery and development in Alzheimer’s Disease 
because it combines the best of preclinical knowledge with clinical insights in a humanized and actionable 
computer model. 
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Aims 

To evaluate whether combination usage of multimodal neuroimaging techniques including MRI, single photon 
emission computed tomography (SPECT) and arterial spin labeling images (ASL) can give more accuracy in 
diagnosing various types of dementia. 

Method 

122 patients (Age 60.0±14.7 (mean±SD) years) who admitted to our dementia center were evaluated.  

Clinical signs were evaluated by minimental state examination (MMSE), frontal assessment battery (FAB), and 
Montreal cognitive assessment (MOCA). 

In addition to conventional MRI, all patients were scanned by using a pseudo-continuous arterial spin labeling 
(PCASL) method with a 3.0 Tesla MRI unit and received an intravenous injection of 167 MBq of [

123
I] IMP (Nihon 

Mediphysics, Nishinomiya, JAPAN), and patients with probably with Lewy bodies received an intravenous 
injection of 167 MBq of [

123
I]FP-CIT (DaTSCAN). 

Results 

Patients were classified by results of clinical evaluation and of conventional MRI. Consequently, we diagnosed 38 
patients as Alzheimer’s disease (AD), 11 patients as vascular dementia (VaD), 3 patients as dementia with Lewy 
bodies (DLB), 7 patients as frontotemporal type dementia (FTD), 44 patients as various type of MCI, 19 patients 
as other types of dementia. Further, we retest our diagnoses using results of MRI volumetry (VSRAD), of ASL 
and of [

123
I] IMP SPECT. We changed previous diagnoses as follows: 3 from AD to DLB and 2 from FTD to DLB. 

In diagnosis process, ASL was nearly equal to be useful as SPECT.  

Conclusion 

 To diagnose dementia patients needs multimodal neuroimaging devices that cost cannot be negligible. 
Combination of conventional MRI and ASL may be cost and time saving method. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1790 

 

  

  

J04. Imaging, Biomarkers, Diagnostics 

 
ADPD7-1431 
PSYCHIATRIC MANIFESTATIONS OF NEUROACANTHOCYTOSIS SYNDROMS 
Z. Brahem

1
, I. bedoui

1
, A. riahi

1
, H. derbali

1
, M. messelmeni

1
, M. mansour

1
, J. zaouali

1
, R. mrissa

1
 

1
military hospital, Neurology, Tunis, Tunisia  

 
Aims 

The term “neuroacanthocytosis” is used generally to refer to disorders in which neurological abnormalities are 
accompanied by the presence of thorny red blood cells, known as acanthocytes. There are four core 
neuroacanthocytosis (NA) syndromes: chorea-acanthocytosis (ChAc), McLeod syndrome, pantothenate kinase-
associated neurodegeneration (PKAN) and Huntington’s disease-like 2 (HDL2). We seek to describe the different 
clinical manifestations of these syndromes and to focus especially on Psychiatric one. 

Method 

Four cases of neuroacanthocytosis Syndromes are described. All patients had a cerebral MRI, research of 
acanthocytes in blood. 

Results 

Three men and one woman with a mean age of 31 years, with no past history were hospitalized in our 
department. Three of them had ChAc and one had PKAN.Three patients had chorea and one of them had 
parkinsonism. All of them had Psychiatric manifestations such as self-mutilation, agitation and obsessive-
compulsive behavior. The “eye-of-the-tiger” seen on MRI supports the diagnosis of PKAN in one patient and for 
the others cerebral MRI was normal. Acanthocytosis were found in all patients ‘blood. 

Conclusion 

Degeneration affecting the basal ganglia is the key neuropathologic finding, thus the clinical presentations can be 
remarkably similar in the four neuroacanthocytosis Syndromes. The characteristic phenotype comprises a variety 
of movement disorders, including chorea, dystonia parkinsonism, and also psychiatric and cognitive symptoms 
attributable to basal ganglia dysfunction. 

Psychiatric manifestations include depression, self-mutilation with tongue and lip-biting, head drops, agitation and 
obsessive-compulsive symptoms. Sometimes, these psychiatric troubles can usher the clinical presentations and 
we should think about these syndromes especially in front of young patients. 
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Aims 

The elderly, at-risk population for dementia will increase rapidly over the next decades primarily in developing 
economies. Blood-based molecular markers that can predict changes in cognitive health may represent cost-
effective approaches to early diagnoses of dementia and cognitive decline. 

Method 

Data were analyzed for 73 participants enrolled in the Panama Aging Research Initiative (PARI) study. The link 
between neuropsychological test measures and 21 molecular markers from our Alzheimer’s disease (AD) blood 
profile was explored using linear regression models. Participants were evaluated at two time-points, 15.4 
(SD=3.5) months apart. A non-fasting blood draw and neuropsychological testing was performed and participants 
were classified according to the Global Deterioration Scale (GDS). At the first time-point, 47 participants were 
classified as GDS=1 (no cognitive impairment) and 26 as GDS=2 (subjective cognitive impairment). Linear 
regressions were used to determine the molecular markers that predict change in GDS score between time-
points. 

Results 

In the first model, without biomarkers, male sex, lower levels of education and limitations in activities of daily living 
predicted greater deterioration. In the second model, with biomarkers, the same significant predictors as in model 
1 and serum amyloid A (SAA) protein predicted greater deterioration. 

Conclusion 

SAA has been implicated in a mouse model of amyloidosis and in AD-related neuronal loss and white matter 
damage. This work represents the first report of blood-based molecular markers that predict progression to worse 
cognitive states in a non-U.S. Hispanic cohort and sets the stage for the generation of a cost-effective screen for 
cognitive decline. 
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Aims 

We investigated whether subjective cognitive decline (SCD) can reflect recent cognitive change in patients with 
Parkinson’s disease (PD) who had shown non-demented cognitive performance in previous neuropsychological 
assessment. 

Method 

We selected patients with PD who had been non-demented on previous neuropsychological test. Subjects were 
tested cognitive performance again at 2 years after previous assessment, and completed a questionnaire, 
Cognitive Complaint Interview (CCI). Cognitive change between tests and incidence of cognitive decline were 
analyzed with CCI score. 

Results 

A total of 97 cognitively normal (CN) and 63 MCI patients were recruited in the study. CCI score correlated with 
the changes in the MMSE score and performances of confrontational naming, visuospatial function, visual 
memory, and executive function. Twenty-eight (28.9%) of CN patients have declined to MCI or dementia, and 16 
(25.4%) of MCI patients have converted to dementia. By the logistic regression analysis, CCI score was revealed 
to be the only factor predicting decline in CN patients, and older age as well as CCI score predicted decline to 
dementia in MCI patients. 

Conclusion 

This result demonstrates that SCD is closely associated with objective cognitive deterioration and suggests that 
SCD can be a biomarker screening cognitive decline in patients with PD. 
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Aims 

The purpose of current study is to evaluate difference in mild cognitive impairment (MCI) patients with and without 
depressive symptoms which is determined using the score of Neuropsychiatric Inventory Questionnaire. 

  

Method 

Baseline data from 336 MCI participants (75 with depression and 261 without) from the Alzheimer’s Disease 
Neuroimaging Initiative (ADNI) study were analyzed. All participants underwent a comprehensive cognitive test, 
volumetric MRI and measures of amyloid positivity using [18F] AV45 positron emission tomography at baseline. 
The presence of depression without apathy at baseline was measured by the Neuropsychiatric Inventory 
Questionnaire. 

Results 

There was significant difference between depression and depression-free MCI patients with regard to cognitive 
assessment. Annualized cerebral atrophy rate were equivalent in both groups. Compared with the MCI patients 
without depression,MCI patients with depression had significantly increased progression to dementia in 2year 
when they have initial amyloid positivity. (MCI without depression: 19.7%, MCI with depression:40.8%, p=0.006)  

Conclusion 

The presence of depression of MCI patients was associated with progression to dementia. These results could 
suggest that depression might be involved in the preclinical AD stage. 
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Aims 

Apathy, a prevalent and clinically relevant symptom in neurodegenerative disease, is often evaluated by the AES, 

yet not available in a Swedish version. Existing psychometrical studies of the scale lack analyses of some basic 
properties such as the legitimacy of a total score, or have analyzed dimensionality by methods that could be 
questioned. Consequently, there is a need for further studies. To this end we propose, and psychometrically 
evaluate, a Swedish version of the Apathy Evaluation Scale (AES). 

Method 

The AES was translated and its psychometric properties were tested in the longitudinal Swedish BioFINDER 
study including cognitively well elderly, subjects with mild cognitive or parkinsonian symptoms. Psychometric 
analyses were conducted according to classical test theory. In addition, we investigated scale unidimensionality 
by principal component analysis based on a matrix of polychoric correlations and parallel analyses. 

Results 

Data indicate that the Swedish AES performs satisfactorily regarding data completeness, scaling assumptions 
(corrected item-total correlations, 0.37-0.82), targeting (floor/ceiling effects, 0-3%) and reliability (Cronbach´s 
alpha, 0.95). Principal component analyses (with parallel analysis) of polychoric correlation matrices identified a 
single component. Convergent and discriminative validity correlations accorded with a priori expectations. 

Conclusion 

The Swedish AES performs similarly to the English original and exhibits acceptable psychometric properties 
according to classical test theory, including supported unidimensionality. 
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Aims 

The main goal of this research is the automatic detection of sleep spindles and epileptiphorm discharges. The 
task of calculating the basic parameters of these events was set. The obtained data are needed to find predictors 
of disease in early posttraumatic period. 

Method 

The initial data were obtained by electroencephalography using epidural electrodes. After that the signal filtering 
methods were used. For the sleep spindles and the epileptiphorm discharges detection a method based on the 
processing ridges of wavelet spectrograms was developed. 

Results 

The algorithm for detection of epileptiphorm discharges and sleep spindles on the background activity was 
developed. 36 EEG records with sleep spindles and 39 EEG records with epileptiphorm discharges were 
processed using this algorithm. Also ridge parameters of the processed EEG records were calculated. 

Conclusion 

The resulting method helps to identify interesting areas of the signal. Moreover, parameters of highlighted area 
are calculated and they can be used to find predictors of disease in early posttraumatic period. 
This research was done at the expense of the grant of the Russian Scientific Fund (project 16-11-10258) 
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Aims 

Background: 

Metal ions affect on homeostasis of AD patients. The aim of this study is to assess the metal ions (Iron, Zinc and 
Copper) and CBC in patients with Alzheimer's disease in comparison with normal range. 

Method 

Method: The samples of study were 80 patients with AD, which were selected as an access sample. Blood 

samples were analyzed in a pathobiology laboratory. Data were analyzed by one sample t-test 

Results 

Results: According to the normal range, provided by laboratory, there is a significant difference between zinc in 

patients with AD and normal reference interval (α=0.01). The comparison of CBC of the AD patients with normal 
group showed also some decreases 

Conclusion 

Conclusion: Findings indicated that zinc value in AD patients is significantly lower than normal range. Some 

studies suggested that decrease of zinc is the result of aging. Therefore, it should be repeated by a larger sample 
size 
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Aims 

To investigate the cognitive and psychiatric aspects of drug-induced parkinsonism(DIP) and Parkinson's 
disease(PD). 

Method 

The sample consisted of consecutive patients who fulfilled the clinical criteria for DIP and PD. General 
characteristics include medication history were obtained. The clinical severity was evaluated at first visit and after 
6 months based on the activities of daily living, score on the Unified Parkinson's Disease Rating Scale, and the 
Hoehn and Yahr scale. The patients' cognitive state were evaluated with the mini-mental state examination 
(MMSE), the Montreal Cognitive Assessment (MoCA), Clinical Dementia Rating scale, and mood disorders were 
screened by Hamilton Depression Rating (HAM-D) scale, Hamilton Anxiety Rating scale, Sheehan disability 
scale, and Liebowitz Social Anxiety Scale. 

Results 

Over 12 months, a total of 114 were included. Fifty one patients (44.7%) were DIP patients, and 63 (55.3%) were 
PD patients. The patients with DIP showed significantly lower educational level. In addition, the number of 
comorbidities and taking medications were more in DIP patients than PD. The score of MMSE and MoCA were 
also lower in DIP patients who committed more errors than PD patients on orientation and executive functions. In 
addition, higher HAM-D scores were associated with DIP patients. 

Conclusion 

These findings suggested that cognitive impairment and depression are common among DIP patients than PD. In 
addition, lower educational level and disorientation, various comorbidities and many kinds of medical pills might 
affect the drug induced medical problems. 
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Aims 

Although Parkinson’s disease (PD) is frequently accompanied by depression, brain perfusion deficits in PD with 
depression remain unclear. This study aimed to assess alterations in regional cerebral blood flow (rCBF) in 
depressed PD patients using 99mTc hexamethyl-propyleneamine-oxime single-photon emission computed 
tomography (SPECT). 

Method 

Among 78 patients with PD, 35 patients were classified into the depressed PD group, while the rest (43 patients) 
was assigned to the nondepressed PD group based on the scores of the Geriatric Depressive Scale (GDS). All 
participants underwent brain SPECT imaging. The voxelwise whole-brain analysis and region-of-interest (ROI) 
analysis of the limbic areas were conducted to compare rCBF between the depressed and nondepressed PD 
groups. 

Results 

The depressed PD patients demonstrated higher GDS scores than nondepressed patients, whereas 
betweengroup differences in the PD severity and cognitive function were not significant. Perfusion in the left 
cuneus was increased, while that in the right superior temporal gyrus and right medial orbitofrontal cortex was 
reduced in the depressed PD patients as compared with nondepressed PD patients. In addition, the ROI analysis 
demonstrated rCBF decreases in the amygdala, anterior cingulate cortex, hippocampus, and parahippocampal 
gyrus in the depressed PD group. A positive correlation was found between the GDS scores and rCBF in the left 
cuneus cluster in the depressed PD patients 

Conclusion 

This study identified the regional pattern of brain perfusion that distinguished depressed from nondepressed PD 
patients. Hyperperfusion in the occipital areas and hypoperfusion in the fronto-temporo-limbic regions may be 
potential imaging biomarkers for depression in PD. 
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Aims 

Parkinson disease (PD) is the second most common neurodegenerative disease, in which lack of dopamine 
causes motor symptoms. Dopaminergic medication is current major treatment for PD. However, recent studies 
suggest dopaminergic stimulation may cause impulse control disorder (ICD) in some PD patients. We 
hypothesized there is functional difference in specific brain areas between the PD patients with the tendency to 
develop ICD and those without the tendency. 

Method 

We collected 14 PD patients with previous history of developing ICD (pathological gambling), 15 PD patients 
without ICD and 14 healthy controls. We scanned those subjects during performing Lottery Choice Task by a 3T 
MRI scanner. During the task, all participants were asked to maximize their total accumulated points by deciding 
whether to accept the offered stakes with different expected values, which were composed of varied risks and 
rewards.  

Results 

Our results showed the ICD group had significantly higher rate to accept the stakes with rewards of high value but 
low probability of winning. We found there were different activities toward expected value among 3 groups, 
especially in right inferior temporal and right middle frontal area. Group of PD patients with ICD had significantly 
lower activities in those regions than other 2 groups. 

Conclusion 

Our results revealed PD patients with ICD tend to accept high risk choice due to lack of judgment on expected 
value. The loss of sensitivity to expected value is probably related to decreased activity in right middle frontal and 
right inferior temporal lobe. 
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Aims 

A bulk of research suggests that some overlapping features of different subtypes of frontotemporal dementia 
(FTD) and nonamnestic Alzheimer’s disease (AD) contribute to difficulties in early stage differential diagnosis. 
New assessment tools are needed to improve early diagnosis of these conditions. One of possible candidates in 
assessing the conditions could be emotional processing deficits in different FTD subtypes and nonamnestic AD. 
Here we aim to assess emotion recognition in FTD subtypes and non-amnestic AD patients compared with 
healthy controls.  

Method 

Twenty subjects with bv-FTD (62±5.6, mean age±SD), ten nonfluent primary progressive aphasia subjects (nf-
PPA) (63±6.7), nine semantic dementia subjects (65±11.2), ten non-amnestic AD individuals (56±8.2), 5 
individuals with corticobasal syndrome (CBS) (63±7.5), and ten age-, gender-, and education-matched healthy 
controls with normal cognitive functioning (62±5.6) were recruited in the study. The subjects were diagnosed 
according to the latest published criteria. We assessed the facial expression recognition of six basic emotions 
(anger, disgust, fear, sadness, surprise, and happiness) and a neutral expression.  

Results 

Patients with bv-FTD, semantic dementia and non-amnestic AD had worse performance on the task for 
determining the emotional valence of the stimuli (positive, negative or neutral). By contrast, nf-PPA patients 
exhibit preserved performance on this task. Additionally, neutral stimuli showed the strongest discriminating role 
in bv-FTD in comparison with other groups.  

Conclusion 

We suggest that performance on emotion processing tasks may provide a useful clinical tool in differential 
diagnosis of non-amnestic AD and FTD subtypes. 
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Aims 

The Ontario Neurodegeneration Research Initiative Program is investigating patients with Alzheimer’s disease 
(AD), mild cognitive impairment (MCI), Parkinson’s disease (PD), amyotrophic lateral sclerosis (ALS), 
frontotemporal dementia (FTD, and vascular cognitive impairment (VCI). The goal is to characterize predictors of 
neurodegeneration by cross referencing eye tracking metrics with detailed demographic, medical and 
neuropsychological assessment, genetics, quantitative MRI imaging, ocular and gait assessment. Here, we 
examined saccade and pupil responses in AD, MCI, PD, ALS, FTD, and VCI and hypothesized that abnormal 
pupil and saccade responses may represent novel biomarkers of disease.  

Method 

We used video-based eye tracking of patients (n=469) and control (n=125) participants. Participants performed 
randomly interleaved pro- and anti-saccade trials. A coloured fixation point appeared at the centre of the screen 
to convey the instruction for a pro-saccade (look toward peripheral target) or anti-saccade (look away from 
peripheral target). We analyzed task errors, reaction times, accuracy, and metrics of the saccades and pupil 
responses. 

Results 

Patient had age-controlled abnormality on subsets of the dependent measures. Patients had altered saccadic 
reaction times, error rates, and pupil responses, compared to age-matched controls. However, the patterns of 
abnormality differed across the different diseases. Correlations between pupil measurements and saccadic 
reaction time were also altered in the patient groups. 

Conclusion 

We identified clear changes in saccade and pupil responses linked with neurodegeneration, identifying potential 
behavioural biomarkers for disease diagnosis and tracking disease progression. Combining the eye tracking with 
clinical and neuropsychological assessment, genetics, and brain imaging will validate these behavioural 
biomarkers. 
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Aims 

Background. A substantial subset of Parkinson’s disease (PD) patients suffers from impulse control disorders 

(ICD). Previous metabolic/ functional neuroimaging studies exhibit a differential activation of reward-related 
cerebral areas but their methodological heterogeneity makes it difficult to provide firm conclusions. 

Objetives. (i)To elucidate the metabolic correlates sub-serving the clinical expression of ICD in PD and (ii) to 
evaluate the association between the glucose metabolism and the ICD scores.Method 

Twenty-two PD-ICD patients according to the QUIP-RS scale, and nineteen healthy controls (HC) underwent 
[
18

F]-fluorodeoxyglucose positron emission tomography (
18

F-FDG-PET) in “on drug” state in resting condition. 
Regional glucose metabolism and  its correlations with the QUIP-RS score were assessed using SPM8. 

Results 

As PD-ICD patients [19 male, 3 female; 59.9±8.7 years old; 8.5±4.2 years of disease evolution; UPDRS ON 
motor score 19.2±2.29; Daily LEDTOTAL 1446 mg ±129.87] differed from healthy controls (10 male, 9 female; 68. 
±3.2 years old) in age and sex, we included them as covariates for comparisons. PD-ICD patients exhibited lower 
FDG uptake bilaterally in the orbitofrontal cortex (OFC), and to a lesser extent in the left perirhinal cortex than HC 
without any region of hypermetabolism. QUIP-RS score correlated negatively with FDG uptake in the medial 
OFC. 

Conclusion 

There is a bilateral and non-task related hypometabolism in stimulus-reward association areas in PD-ICD patients 
compared to HC, which is negatively correlated with the severity of this behavioral disorder. 
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Aims 

The new method of electroencephalography (EEG) signal classification between sleep spindles and epilepsy 
seizures after traumatic brain injury is described. The EEG data was measured on experimental rats. The 
traumatic brain injury can be considered as a relevant clinical model of post traumatic epilepsy. 

Method 

For the detection of sleep spindles and seizures the wavelet spectrogram ridges were used. The identification of 
similar signals starts from mapping of time-dependent data to N-space dimension, where each space is dedicated 
to a specific value of signal power or frequency. 

In this N-dimensional space, k-means clustering algorithm is used to cluster the data into classes. The centroids 
of these clusters can be reversely transformed to time-dependent data.Results 

It was found that the difference in the shape of centroids is more significant in the 3rd and 4th channels after the 
brain injury. The relation of frequency standard deviation to mean was selected as a metric of this variance for 
each signal. According to the initial data before injury, there is no significant difference between sleep spindles 
and seizures. However, the variance becomes visible after the brain injury. The significant difference between 
spindles and seizures was found after clustering in signals power. The two clusters were built, and the relative 
deviation distributions did not overlap in the pair of clusters in the 3rd and 4th channels. 

Conclusion 

This novel method was proven to have application for and classification of sleep spindles and epilepsy seizures in 
EEG data. The research was funded by Russian Science Foundation project No. 16-11-10258. 
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Aims 

Objectives: Depression in Parkinson's disease (PD) is one of the most common neuropsychiatric symptoms. 
Although evidence suggests that depression in PD is related to the degenerative process that underlies the 
disease, however, their understanding about neural substrates remains unclear. To investigate the 
neuroanatomical changes underlying the depression in PD, we conducted a voxel-based morphometry (VBM) 
study in de novo Parkinson's disease. 

Method 

Methods : We studied thirty one patients with idiopathic de novo PD. Patients were assessed with a clinical 
characteristics including age, sex, disease duration, Hohen and Yahr stage, and neuropsychological testing. 
Sixteen of Parkinson’s disease patients with depression (PD-D) was defined in patients with abnormal geriatric 
depressions scales and fifteen patients were Parkinson’s disease without depression (PD-ND). The VBM analysis 
of the gray matter (GM) volume were performed to determine the difference between PD-D and PD-ND groups. 

Results 

Results : There were no significant differences of clinical characteristics between PD-D and PD-ND. The GM 
volume loss was significantly decreased in the left rostral anterior cingulate and left precentral gyrus compared 
with the PD-ND. 

Conclusion 

Conclusions : This study showed that the negative correlation between the severity of depression and GM density 
in the left rostral anterior cingulate and left precentral gyrus region. Depression is characterized as a 
neuropsychological deficit of de novo Parkinson’s disease and is associated with the anterior cingulate and 
precentral gyrus. 
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Aims 

The clock drawing test (CDT) is a widely used cognitive screening tool that has been well accepted. However, it is 
still questionable which scoring system is the best. We assessed the correlation of five common scoring methods 
of the CDT with Mini Mental State Examination (MMSE), and intercorrelations between each different scoring 
systems 

Method 

CDT scores of different scoring systems from participants from the geriatric club in Pondok Kopi Jakarta Islamic 
Hospital, were compared. The CDT was scored according to the methods of Rouleau, Babins, Mendez, Lin, and 
Shulman. Correlation coefficients between the five scoring methods of the CDT with MMSE was calculated, as 
well as the intercorrelations between each different scoring systems 

Results 

The study sample consisted of non-demented subjects, aged between 60 and 77 years. The five scoring methods 
of the CDT correlated significantly with MMSE, but correlation coefficients were moderate (r = 0.43 to r = 0.46). 
The highest was Lin’s method (r = 0.46). Especially, correlation coefficients between the five scoring methods of 
the CDT with MMSE attention domain were higher (r = 0.42 to r = 0.52). The intercorrelations between each 
different scoring systems were high (r = 0.87 to r = 0.99). The correlation coefficients between Rouleau’s method 
with Mendez’s method was the highest (r = 0.99) 

Conclusion 

The correlation of five common scoring methods of the CDT with MMSE were moderate positive. The CDT scored 
according to the method of Lin was the highest. The intercorrelations between each different scoring systems 
were high 
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Aims 

Recent studies show a novel role of eye vergence in cognitive processing of sensory information. Vergence 
responses are observed during orienting visuospatial attention (Sole Puig et al 2013a), and relate to visual 
perception (Sole Puig et al 2013a,b) and visual short term memory (Sole Puig et al., 2016a). The role of eye 
vergence in cognitive processing is evidenced by ERPs studies (Sole Puig et al 2016b).  Attention related 
vergence responses are weak in patients suffering Attention Deficit Hyper Activity Disorder (Sole Puig et al., 
2015) and vergence measurement can be used to detect ADHD (Varela et al., 2017). Alzheimer's disease is a 
neurodegenerative disorder and is characterized by short-term memory loss. It has been described that 
Alzheimer patients have different oculomotor patterns (Coubard, 2016). The aim of the study is to determine 
whether attention related vergence is disrupted in Alzheimer patients.  

Method 

We therefore recorded eye positions of Alzheimer patients (N=15) while performing a short and simple 
computerized odd ball task and compared the vergence responses to clinical (N=15) and healthy (N=15) controls. 

Results 

The results show that attention related eye vergence responses differ between Alzheimer patients and control 
subjects. 

Conclusion 

These data agree with our previous findings on attention-related vergence. Clinical relevance of the results are 
discussed. 
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Aims 

Up to 40% of patients with Parkinson’s disease (PD) suffer from anxiety symptoms, which significantly affects 
their quality of life. However, few studies have investigated the neural basis of anxiety in PD, and none have used 
a longitudinal design. 

Method 

We conducted a prospective longitudinal study of 73 non-demented patients with mild PD over 18 months, to 
investigate the association of regional grey matter (GM) volume changes with the presence of PD-related anxiety 
symptoms. Scores on the ‘anxiety’ subscale of the Hospital Anxiety and Depression Scale and GM probability 
maps were first analysed in a whole-brain regression analysis to identify brain regions associated with anxiety at 
baseline. Longitudinal analysis of these regions was then conducted in a multivariate generalized estimating 
equations model in order to identify structural changes in these brain regions over time.  

Results 

At baseline, anxiety symptom severity was associated with decreased GM volume in several brain regions, 
including the bilateral precuneus, bilateral middle temporal gyrus, and left anterior cingulate gyrus. Over 18 
months, increased severity of anxiety symptoms was associated with decreased GM volume in the bilateral 
precuneus, independent of depressive symptom severity or use of psychiatric medication. 

Conclusion 

These results implicate the precuneus in the pathogenesis of anxiety in PD, and are consistent with findings in 
non-PD samples showing abnormal structure, function and connectivity of the precuneus in anxious patients. We 
speculate that these structural changes could reflect dysfunction in the default mode network due to PD 
pathology, contributing to spontaneous self-focused thoughts that may underlie anxiety symptoms. 
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Aims 

Recent studies reported a decline in prevalence rates of dementia. To investigate this hypothesis we compared 
the prevalence of Mild Cognitive Impairment (MCI) in two birth cohorts in their mid-60ties, born in 1930-1932 (C 
30) and in 1950-1952 (C50). Both cohorts were followed up from 1993 up to now in the ILSE. 

 

  

Method 

Cohorts from the Heidelberg or Leipzig regions have undergone thorough medical and neuropsychological 
assessment at four examination waves between 1993 and 2016. We contrasted MCI prevalence between C30 at 
the second examination wave (1998, n=449; mean age: 66.41 ± 0.97) and C50 at the fourth examination wave 
(2016, n=259; mean age: 63.60 ± 1.16). To address differences in general living conditions including length of 
formal education in former east vs. west Germany analyses were calculated separately for both cohorts. 

Results 

In Heidelberg, 25.23% of C30 were diagnosed with MCI in 1998, while just 9.74% of C50 were diagnosed with 
MCI in 2016 (ChiSquare=18.29, df=2, p=.0001). In Leipzig, 22.03% of C30 were diagnosed with MCI in 1998. In 
contrast, only 9.52% of individuals from C50 were diagnosed with MCI in 2016 (ChiSquare=7.89, df=2, p=.0194). 

Conclusion 

Our result of a decreased MCI prevalence in the cohort born 1950-52 when compared with an older cohort born 
1930-32 examined 18 years ago conforms with recent epidemiological studies which reported a decreasing 
prevalence of dementia. This effect appears to be rather independent of general living conditions including formal 
school education and may bear important implications for preventive measures. 
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Aims 

While it is generally accepted that mild cognitive impairment (MCI) involves an increased risk of Alzheimer´s 
disease (AD) little is known about its natural course.  We therefore investigated the long term course of MCI over 
a period of 20 years on basis of the longitudinal study of aging (ILSE) which involves the follow-up of 500 subjects 
born 1930 to 1932 recruited from the general population. 

Method 

Subjects received thorough medical, neuropsychological and psychiatric examination in 1997/98 (t2), 2005/07(t3) 
and 2014/16(t4). Diagnoses were established on basis of the AACD (MCI) and NINCDADRA criteria.   

Results 

57% of the original cohort recruited in Heidelberg was re-examined. After an initial increase between t2 (23.6%) 
and t3 (28.1%), the MCI prevalence decreased to its original value of 23.6% (t4). In contrast, the prevalence of 
AD showed a continued increase from 0% at baseline to 6.82% (t3) and 23.64% (t4). 26.92% of individuals 
diagnosed with MCI at t2 and 34.15% at t3 developed AD at t4. When compared to healthy controls, relative risks 
were 1.79(t2) and 3.01(t3).  50% of MCI patients remained stable, while the condition resolved in 14.63%. The 
prevalence of mild cognitive disorder due to severe medical conditions remained stable over time. 

Conclusion 

Our findings confirm the high prevalence of MCI and AD in the old population and demonstrate that the former 
involves an increased risk of developing AD. That MCI took a rather stable, non- progressive course in the 
majority of patients refers to modulating factors among which cognitive reserve may be most important.  
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Aims 

Othello syndrome(OS) is an organic delusional disorder with prevailing jealousy symptoms. We aimed to assess 
the prevalence of Othello syndrome amongst patients with Parkinson’s disease in a rural based movement 
disorders clinic in Western India. 

Method 

186 patients with Parkinson’s disease attending Movement Disorders Clinic of Shree Krishna hospital, Karamsad, 
Gujarat, India, from January 2012 to June 2016, were reviewed for presence of OS during their clinic visits 
.Othello syndrome was diagnosed on the basis of criteria for Delusional disorder of jealous type DSM4-TR 
classification. 

Results 

5 patients were identified to have Othello syndrome. All these patients were males [mean age 44], with young 
onset Parkinson’s disease [YOPD] with Hahn and Yahr stage 3 disease.  They all had delusion of infidelity by 
their spouse, associated with accompanying jealousy, attempts at monitoring and control, and violence. These 
symptoms had developed in absence of any delirium, encephalopathy or intoxication. In 2 patients, the symptoms 
began after increase in the levodopa to >/= 500 mg /day. One patient developed symptoms on increasing 
pramipexole >2.0 mg/day while 2 patients had it after addition of amantadine. All of them had erectile dysfunction 
leading to feeling of guilt as well as shame, leading to genesis of thoughts of infidelity by the spouse.  All these 
patients improved after multipronged approach including counselling, reduction in the dose of levodopa or dopa 
agonist and addition of 50-100mg/day of quetiapine. 

Conclusion 

OS is a very disturbing, often underestimated, symptom predominantly in males with YOPD, with erectile 
dysfunction. 
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Aims 

The Alzheimer’s Disease Sequencing Project (ADSP) was established in 2012 as a Presidential Initiative to fight 
Alzheimer’s Disease (AD). The aims are to identify protective and risk variants and find a therapeutic target for 
disease prevention. 

Method 

The ADSP Data Flow Work Group (DFWG) and the NIA Genetics of Alzheimer’s Disease Data Storage Site 
(NIAGADS) support data production, sharing and management for the ADSP, and facilitation of data access to 
the community. Samples are contributed by the AD Genetics Consortium and Cohorts for Heart and Aging 
Research in Genomic Epidemiology Consortium. Sample plating and shipping is coordinated by the National Cell 
Repository for AD. Whole-exome (WES) and whole-genome (WGS) sequencing data were generated by three 
NHGRI funded Sequencing Centers and QC’ed by the ADSP. The DFWG maintains the ADSP web site, 
providing study design, cohort information, news releases, and application instructions for ADSP access.  The 
ADSP Data Portal is a collaboration between the Database of Genotypes and Phenotypes (dbGaP), Sequence 
Read Archive, and NIAGADS. The portal allows authenticated users to identify and download sequencing data 
archived at dbGaP. 

Results 

The ADSP has completed WES of 11,053 unrelated cases and controls and WGS of 892 members from 190 
families. As of September 2016, an additional 3,000 genomes are being sequenced. 

Conclusion 

The DFWG provides support to all ADSP Work Groups for data related issues, coordinates with dbGaP for data 
transfers, and reviews, posts, and notifies members of new results generated by other work groups. Additional 
information is located at www.niagads.org/adsp or dbGaP. 
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Aims 

Parkinson’s disease is a chronic neurodegenerative disorder characterized by the cardinal motor symptoms: 
bradykinesia, tremor, rigidity and postural instability. Also non-motor symptoms such as chronic fatigue, 
depression, dementia and sleep disturbances play a significant role with negative consequences in the quality of 
life of patients with Parkinson’s disease. Several studies have indicated that serotonergic dysfunction in 
Parkinson’s disease is associated with the development of motor and non-motor symptoms (Politis and Niccolini 
2015). 
The HTR2C gene encodes the 5-Hydroxytryptamine (serotonin) receptor 2C, G-protein-coupled protein which 
functions as a serotonin receptor. The HTR2C mRNA is subject to A-to-I RNA editing mediated by adenosine 
deaminases acting on RNA 1 and 2. 

Method 

In the current study we examined the molecular characteristics of the porcine HTR2C gene and determined the 
mRNA editing of the HTR2C transcript in different tissues. 

Results 

The A-to-I RNA editing of HTR2C was shown to be conserved in the porcine homologue with five nucleotides 
edited in exon 5. A differential editing was demonstrated with a high editing frequency in the frontal cortex, 
parietal cortex, occipital cortex, hypothalamus, brain stem and spinal cord and significantly lower in the 
cerebellum. 

Conclusion 

Similarities between pigs and humans in differential RNA editing support the use of the pig as a model organism 
for the study of neurological diseases. 
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Aims 

The indel polymorphism of angiotensin converting enzyme (ACE) gene is correlated with the levels of β –amyloid 
(Aβ) in serum and cerebrospinal fluid (CSF). Deposition of Aβ in synaptic and cerebral vessels will lead to the 
white matter change (WMC) that often found at frontal lobe area of Alzheimer’s disease (AD) patient with 
behavioral and psychological symptoms of dementia (BPSD). Therefore, this study aimed to investigate whether 
the ACE gene acts as a risk factor of BPSD status in AD patients. 

Method 

360 clinically diagnosed AD patients have recruited together with their demographic characteristics, age, gender, 
and education, polymorphisms of apolipoprotein E (APOE) and ACE gene polymorphisms. The comprehensive 
neuropsychological tests including Cognitive Ability Screening Instrument (CASI), mini-mental status examination 
(MMSE), clinical dementia rating (CDR) scale, and Neuropsychiatric Inventory (NPI) annually to evaluate the 
cognitive function and BPSD for each recruited patient. All data have recruited into statistical analyses. 

Results 

At the base measurement of the first year patient recruited, there shows no significant differences of ages, 
gender, education and APOE gene within the ACE gene indel group, also no significant contributory factors to 
NPI score(p>.05). In the two-year follow-up, ACE insert polymorphism shows significant positive correlation 
(B=.05, p=.019, OR=1.6, 95%CI=1.1~2.5) with progression (worsening) of NPI score. This result implicates that 
ACE gene involves in aggravating symptoms of BPSD. 

Conclusion 

This result implicates that the ACE insert polymorphism might involves in aggravating symptoms of BPSD through 
contributing to lower levels of angiotensin converting enzyme. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1814 

 

  

  

J05. Genetics, Epidemiology 

 
ADPD7-0892 
GLUCOCEREBROSIDASE GENE MUTATION AND APOPROTEIN E GENOTYPE ON DEMENTIA AND 
PSYCHOSIS IN PARKINSON’S DISEASE 
T. Oeda

1
, A. Umemura

1
, Y. Mori

2
, S. Tomita

1
, M. Kohsaka

1
, K. Park

1
, K. Inoue

3
, H. Fujimura

3
, H. Hasegawa

4
, 

H. Sugiyama
1
, H. Sawada

1
 

1
Utano National Hospital, Neurology and Clinical research center, Kyoto, Japan 

2
Utano National Hospital, Clinical research center, Kyoto, Japan 

3
Toneyama National Hospital, Neurology, Osaka, Japan 

4
Minami-Kyoto National Hospital, Neurology, Kyoto, Japan  

 
Aims 

Glucocerebrosidase gene (GBA) heterozygote mutations, one of the most prominent genetic risks in Parkinson’s 
disease (PD), are associated with the development of dementia and psychosis in PD. The relationship between 
these symptoms and apolipoprotein E (APOE) genotype in PD is controversial, though pathological studies have 
revealed the co-existence of Lewy body and Alzheimer pathologies to various degrees. We investigated the 
relationship of these genes and dementia or psychosis in PD. 

Method 

213 PD patients (age 66.8 [10.8], mean [SD]) were examined. We performed the full sequence of GBA and 
determined APOE genotype using restriction fragment length polymorphism analysis. Odds ratios (ORs) of GBA 
mutations and APOE alleles for dementia and psychosis history were calculated using logistic regression analysis 
(adjusted for sex, age, PD duration, and Hoehn & Yahr stage). 

Results 

We identified GBA mutations in 19 subjects (8.8%). APOE4 and E2 alleles were found in 45 (21.1%) and 24 
subjects (11.3%), respectively. Forty-three subjects (21.2%) were diagnosed with dementia and 76 (35.7%) had a 
history of psychosis. GBA mutations showed a significant impact on dementia (OR 8.7, 95% CI 2.3-33.1, 
p=0.002); by contrast, APOE4 allele did not. Psychosis history was significantly associated with GBA mutations 
and APOE4 allele (3.5, 1.1-11.7, p=0.038 and 2.4, 1.1-5.1, p=0.028, respectively). APOE2 allele did not show any 
significant impact on these symptoms. 

Conclusion 

Not only GBA mutations but also the APOE4 allele were significantly related to the development of psychosis in 
PD. 
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Aims 

To determine the prevalence of depression after stroke; 

To determine differences in prevalence of depression between the sexes and between age   

 

Method 

186 (83F&103M) patients admitted at University Clinic of Neurology in UHC “Mother Teresa”, Tirana, Albania; 
diagnosed for ischemic stroke  were assessed initially, by examination and interview.  

This patients are followed from 4 to 12 months by the psicosocial staff of our center in their houses. back 
inventory of used to measure the degree of depression clinical interviews .For each patient was prepared a folder 
to compare changes in time as a result of intervention of psychosocial.Results 

 

Results 

The prevalence of depressive illness 4 months after stroke in 186 patients was 28%,major depression and 
12%  minor depression. 

There were smoll  differences between the sexes and smoll diferenc from the ages .  With a non-hierarchic 
approach to diagnosis of those with depression, 43% of men and 31% of women had an associated anxiety 
disorder. 

12% of male and 15% of female patients interviewed had evidence of depression at the time of stroke. 

12 months after stroke 42% of the men were still depressed , as were 26% of the woman and 22% joungest 
patients were still depressed and 37% older . 

  

Conclusion 

The prevalence of depression after stroke was comparable with that reported from other studies. 

They have small differences between sexes was revealed and small differences for ages.  
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Aims 

Attention deficit/hyperactivity disorder (ADHD) and Substance Use Disorder (SUD) co-occur with each other. 
ADHD effects on SUD or Alzheimer’s have been independent of any other psychiatric co-morbidity. However, the 
majority of the studies were conducted with a smaller sample size did not cover many sub-types of SUD. We 
attempted to evaluate the co-morbid condition in relatively larger sample size along with covering the SUD’s 
subtypes and Alzheimer’s which have not been previously reported. 

Method 

It was a cross-sectional, multinational, multi-stage study conducted in Pakistan and Afghanistan (76 hospitals, 
153 drug detoxification clinics and centers) and about 4553 (1300 females, 3253 males) patients were enrolled. 
They were assessed for the prevalence of adult ADHD diagnosed in paint thinners (inhalants) and paan addicts, 
prescription drug abuse (PDA) and heroin addiction disorder (HD) (according to DSM-IV criteria for SUDs), 
Alzheimer through ICD-11 and DSM-V.  

Results 

The prevalence of adult ADHD in patients with Alzheimer varied from 1.1% (CI 95%: 2.5-5.8) to the highest 
among heroin addicts 14.3% (CI 95%:9.6–21.2). 

Conclusion 

In our study, adults with SUD had an elevated risk of ADHD as compared to Alzheimer. Patients with cocaine 
addiction are more at risk for adult ADHD than any other kind of SUD. This is the first largest study to 
demonstrate the comorbid condition of ADHD with Alzheimer, inhalants, paan, HD, and PDA. 
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Aims 

Little is known about the prevalence of MCI in different world regions and the effects of education in different 
social systems. We therefore thought to establish the MCI prevalence according to different diagnostic concepts 
in Chile.  

Method 

Up to now, 3135 residents of the Maule region-Chile (mean age= 53,7 years, SD= 9.3) were investigated by using 
the Mini Mental State Examination (MMSE), the Adenbrooke´s Cognitive Examination and Trail Making Test. 
Normative values were obtained from the population. MCI was diagnosed according to the "aging-associated 
cognitive decline (AACD)" criteria. Complainers were defined as subjects with cognitive complaints but without 
objective deficits in neuropsychological testing. 

Results 

9,7% of the sample were diagnosed with MCI, 16,9% as non- complainers with cognitive deficits. 32,2% 
presented with cognitive complaints but showed no objective deficits in neuropsychological testing, and 50,24% 
were diagnosed as cognitively healthy, without any complaints. With respect to education effects, 7,68% of those 
with a high education were diagnosed with MCI while 10,9% in the lower education group had MCI.  

Conclusion 

Similar to other countries, MCI is a rather frequent condition in Chile and effects app. 10% of the young old. That 
education is associated with a lower prevalence of MCI conforms with the cognitive reserve hypothesis and 
underlines the importances of preventive measures. 
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Background: Age, apoE4 and sex are the three most pronounced risk factors for Alzheimer`s disease (AD). We 
previously established an animal model in which young male apoE4 and apoE3 mice were used in order to 
explore apoE4-driven brain pathologies. This revealed that apoE4 is associated with Aβ and phosphorylated tau 
accumulation, as well as neuronal and synaptic impairments.  
Objectives: The present study was directed at assessing the extent to which these effects are also apparent in 
homozygotes and heterozygotes apoE4 female mice.  
Methods: This was pursued by immunohistological and immunoblot stainings of young apoE3, apoE4 and 
apoE3/4 female mice directed at AD-related and neuronal parameters.   
Results: This revealed a significant effect of apoE4 genotype in female mice on the AD-related parameters tau 
and Aβ. Furthermore, pronounced synaptic effects were observed, showing a decrease in glutamatergic and 
gabaergic pre-synaptic markers. The magnitude of the effects observed in females was more pronounced than 
those observed in males allowing the detection of significant effects in apoE3/4 heterozygotes female mice. 
Accordingly, experiments with the heterozygotes mice revealed intermediate effects to those of homozygotes in 
Aβ, tau and GFAP. In contrast, in the synaptic markers: VGluT and VGAT, the levels in heterozygotes were 
similar to those of apoE4 homozygotes mice. 
Conclusion: The effect of apoE4 genotype, like in AD, is more pronounced in female mice than in male mice. 
Accordingly,  apoE4 in females provides an excellent model for studying the effects of apoE4 both in 
homozygotes and heterozygotes mice. 
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Background: Apolipoprotein E4 (apoE4), the leading risk factor for Alzheimer's disease (AD), is hypolipidated 
compared to the most common and AD-benign allele, apoE3. We have recently shown that the ATP-binding 
cassette A1 (ABCA1) agonist peptide CS-6253 reverses the hypolipidation of apoE4 in the brain and the 
associated molecular and cognitive deficits. 
Objectives: We presently investigated the extent to which apoE genotype and CS-6253 treatment affect the 
plasma levels and lipid particle distribution of apoE, apoA-I and apoJ. 
Methods: This was pursued by CS-6253 treatment of apoE3 and apoE4-targeted replacement mice and FPLC 
and Western blot analysis of brain and plasma samples. 
Results: This revealed that plasma levels of apoE4 were lower and eluted faster following FPLC than plasma 
apoE3. Treatment with CS-6253 increased the levels of plasma apoE4 and rendered the elution profile of apoE4 
similar to that of apoE3. Similarly, the levels of plasma apoA-I were lower in the apoE4 mice compared to apoE3 
mice, and this effect was partially reversed by CS-6253. Conversely, the levels of apoA-I in the brain which were 
higher in the apoE4 mice, were unaffected by CS-6253. The plasma levels of apoJ were higher in apoE4 mice 
than apoE3 mice and this effect was abolished by the CS-6253. Similar but less pronounced effects were 
obtained in the brain.  
Conclusion: In conclusion, these results suggest that apoE4 affects the levels of apoA-I and apoJ and that the 
anti-apoE4 beneficial effects of CS-6253 may be related to both central and peripheral mechanisms. 
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Background: Apolipoprotein E4 (apoE4), the most prevalent genetic risk factor for Alzheimer's disease (AD), is 
associated with increased risk for  hemorrhage and poor outcome following traumatic brain injury (TBI).  
Objectives: The aim of this study was to develop a model for studying the mechanism underlying the pathological 
effects of apoE4 following acute brain injury. 
Methods: This present study used apoE3 and apoE4 TR mice to investigate the effects of apoE genotype 
following hemorrhage. This was pursued utilizing a needle penetration paradigm, in which the needle is inserted 
through the cortex into the hippocampus to produce a lesion. This was followed by monitoring the resulting 
neuronal, vascular and inflammatory effects at different time points following the hemorrhage.  
Results: The results thus obtained revealed increased levels of activated microglia at the site of injury which was 
most detectable at 3 days following injury and decreased by 14 days. Importantly, these effects were more 
pronounced in the apoE4 mice than in the apoE3 mice. 
Parallel measurements of Aβ42 revealed increased accumulation following injury at the lesion area which was 
most pronounced at 14 days following injury. Like in the microglia this effect was more pronounced in the apoE4 
mice then in the apoE3 mice. 
The extent to which the observed microglia and Aβ accumulation are associated with additional neuronal and 
vascular effects of apoE4 will be discussed. 
Conclusion: The present study shows that the needle penetration model is a good paradigm for studying the 
isoform specific effects of apoE4 following acute brain injury. 
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Background: ApoE4, the most prevalent genetic risk factor for Alzheimer's disease (AD), is associated with 
increased neurodegeneration and vascular impairments. Vascular endothelial growth factor (VEGF), originally 
described as a key angiogenic factor, has recently been shown to play a crucial role in the nervous system.   
Objectives: To examine the role of VEGF in mediating the apoE4-driven pathologies and the underlying 
mechanism.  
Methods: Gene therapy assays (e.g lentivirus and adeno-associated-virus) were used to examine the apoE-
VEGF related crosstalk utilizing young apoE3 and apoE4 targeted replacement mice.  
Results: We recently showed that hippocampal VEGF levels are lower in apoE4 mice compared to the 
corresponding apoE3 mice and that this effect is accompanied by a specific decrease in both VEGF receptor-2 
and HIF1-α. Up-regulation of the VEGF system by VEGF-expressing virus reversed the apoE4-driven cognitive 
deficits and brain pathologies.  
The signaling cascade leading to the apoE4-driven VEGF pathology was next examined. This was perused by 
focusing on AKT, ERK and p38 MAPK as markers of key VEGF signaling pathways. This revealed marked 
activation of phosphorylated p38 in apoE4 mice compared to apoE3 mice and no difference in AKT or ERK 
phosphorylation. Importantly, the specific activation of p38 in apoE4 mice was reversed by the VEGF treatment. 
The extent to which additional component of the MAPK cascade are effected by apoE4 is presently examined. 
Conclusion: These findings suggest that apoE4-driven pathologies in-vivo are mediated by VEGF and that MAPK 
signaling are involved in this process. These results have important therapeutical implications for AD treatment 
tailored to apoE4 carriers. 
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Objectives: to study the neuroprotective effect of creatine and cyclosporine in ameliorating the neurotoxic effects 
of orally administrated propionic acid to young rats. 

Methods: Young male rats (n= 32) were divided into four groups; oral buffered propionic acid - treated group, 

cyclosporine and creatine protected groups followed by propionic acid. A fourth control group. Several 
markers  were assayed in brain homogenates. 

Results: propionic acid caused brain degeneration as measured by reduced glutathione and vitamin C depletion 

together with the increase of malondialdehyde as a marker of oxidative stress. Decreased lactate oxidase activity 
in brain homogenates of propionic acid-treated rats was attributed to the leakage of the enzyme from brain, while 
increase of creatine kinase activity suggested a compensatory mechanism to overcome ATP depletion. In 
addition, propionic acid induced DNA strand breaks. Creatine administration prior to propionic acid treatment was 
greatly protective showing elevated reduced glutathione and vitamin C levels, decreased lipid peroxidation and 
lactate oxidase release from brain to plasma, and DNA damage. On the other hand, cyclosporine treatment was 
less protective compared to creatine. Moreover histopathological examination showed neural loss which is 
considered as a neurotoxic marker in propionic acid treated group. Creatine and cyclosprine showed high efficacy 
in ameliorating the induced pathological changes. 

Conclusion: These findings prove that propionic induced brain degeneration in young rats and confirm the 

protective efficacy of creatine as a nutritional supplement that could be used to treat early diagnosed patients with 
autism, a disease related to propionic acid neurotoxicity. 
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Aims 

Postnatal Acute immune stimulation by lipopolysaccharide lead to alterations in affective and cognitive behavior, 
including the reduction in locomotion, food ingestion and environmental exploration. Generally, sickness behavior 
represents a conserved strategy for animals to overcome the disease. The aging process is associated with a 
variety of changes in immunity, which are referred to as immunosenescence, and include higher mortality by 
infectious diseases. The current study was to evaluate the impact of postnatal immune stimulation on the 
behavior and the microglia response at the middle age in both of sex 

Method 

The pups rat males and females were treated in with LPS (0.250 mg/kg) after 48h the half of each group were 
sacrificed for the analysis assay. The remained animals were kept until the middle age (10 months) and were 
tested in the cognitive and affective behavior. Hippocampal proinflammatory cytokine TNF-alpha concentration 
and the number of astrocytes and microglia were estimated in the dentate gyrus, CA1, and CA3. 

Results 

Our results showed that the administration of LPS resulted in alterations in anxiety and depressive behaviors in 
female but not in male rats. LPS resulted in increased number of astrocytes in the hippocampus in both sexes, 
although the response was higher in females. Furthermore, LPS increased the number of microglia in the 
hippocampus, but only in females. 

Conclusion 

These findings indicate that an immune challenge in infantile rats induces sex differences in affective behavior in 
late-adulthood, which may be the consequence of sex differences in the number of astrocytes and microglia in the 
hippocampus. 
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Aims 

Exposure to early life stress has been shown to result in anxiety-like symptoms and exacerbates degeneration of 
dopaminergic neurons in a rat model of Parkinson’s disease (PD). First line treatment for anxiety disorders 
includes the use of Fluvoxamine maleate (FM). In this study, we investigated whether treating anxiety-like 
symptoms with FM has an effect in alleviating the neurotoxic effects of 6-OHDA in a parkinsonian rat model. 

Method 

Early maternal separation was used to create a rat model that depicts anxiety-like symptoms. Maternally 
separated adult Sprague-Dawley rats were treated with FM prior to and following lesion with 6-hydroxydopamine 
(6-OHDA). The elevated plus-maze (EPM) and the forelimb akinesia tests were used to evaluate anxiety-like 
symptoms and motor impairment respectively. Blood plasma was used to measure corticosterone concentration, 
and striatal tissue was collected for dopamine (DA) and serotonin (5-HT) analysis. 

Results 

Our results show that animals exposed to early life stress displayed increased anxiety-like symptoms and 
elevated basal plasma corticosterone concentration which were attenuated by treatment with FM. A 6-OHDA 
lesion effect was evidenced by impairment in the forelimb akinesia test as well as decreased DA and 5-HT 
concentrations in the lesioned striatum. These effects were attenuated on DA neurons by FM treatment in the 
pre-lesion treated as opposed to the post-lesion treated rats. 

Conclusion 

This study shows that early treatment of anxiety-like behavior decreases the vulnerability of DA neurons to 
neurotoxic insults later in life thus slowing down DA degeneration in PD. 
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Aims 

Parkinson’s disease (PD) affects extra-striatal midbrain cells resulting in reduced extrinsic supply of dopamine 
(DA) to the prefrontal cortex (PFC). In the present study, we investigated the effects of reduced DA presence in 
the PFC on cognitive function and whether treatment with Fluvoxamine maleate (FM) attenuated these effects. 

Method 

Maternal separation was used to develop an animal model for early life stress that has chronic effects on brain 
and behavior. Sprague-Dawley rats were treated with the antidepressant FM prior to 6-hydroxydopamine (6-
OHDA) lesion to model motor deficits in rats. The Morris water maze (MWM) and the forelimb use asymmetry 
(cylinder) tests were used to assess learning and memory impairment and motor deficits respectively. Blood 
plasma was used to measure corticosterone concentration and prefrontal tissue was collected for lipid 
peroxidation, DA, and serotonin (5-HT) analysis. 

Results 

Our results show that animals exposed to early life stress displayed learning and memory impairment as well as 
elevated basal plasma corticosterone concentration which were attenuated by treatment with FM. A 6-OHDA 
lesion effect was evidenced by impairment in the cylinder test as well as decreased DA and 5-HT concentration in 
the PFC. These effects were attenuated by FM treatment resulting in higher DA concentration in the PFC of 
treated animals than in non-treated animals. 

Conclusion 

This study suggests that FM may ameliorate cognitive impairment in PD by preserving DA and 5-HT transmission 
in the PFC.  
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Aims 

RHAPSODY (Research to Assess Policies and Strategies for Dementia in the Young) is an international research 
initiative conducted by eight partner institutions from six countries, supported by the EU Joint Program 
Neurodegenerative Disease Research (JPND). Based on an analysis of the policy and information environment in 
six countries, focus-group assessments of individual needs of people with young onset dementia (YOD) and their 
relatives, and the clinical experience of the participating sites, an e-learning course for family carers of patients 
with YOD was developed. This is composed of 7 modules with a focus on practical problem solving, and 
suggestions for available support. The e-learning program is currently being evaluated in a pilot study carried out 
at three sites (France, Germany, and UK). 

Method 

In a multi-center, randomized, controlled trial the e-learning course is being compared with standard support. 60 
family carers of patients that had been diagnosed with young onset Alzheimer's dementia or frontotemporal 
dementia within the last 3 years have been included at the three study sites. 

Results 

This is - to the best of our knowledge - the first randomised study of an e-learning course for family carers of 
patients with YOD. Study closure is scheduled February 2017. Data will be presented about 1) user adherence 
and online user behavior; 2) impact of the intervention; 3) user satisfaction. 

Conclusion 

Positive results in this pilot study are a precondition for the implementation and dissemination of the e-learning 
program as well as larger-scale trials about the program's efficacy. 
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Aims 

The purpose of this abstract is to describe symptoms of stress, depression, anxiety and burden associated with 
caregiving of a family member with dementia. 

Method 

As part of a larger study, participants completed a series of questionnaires online.  The questionnaires included: 
Perceived Stress Scale, Zarit Burden Inventory, Caregiver Strain Index, PROMIS Global Health Scale, Positive 
Aspects of Caregiving, Differential Emotions Scale.  Dementia type and severity of the care recipient were also 
assessed. 

Results 

To date, 117 family caregivers (97 female, 20 male, mean age = 63 years) have completed the 
questionnaires.  The mean duration of caregiving is 4.3 years with 65% of caregivers being the spouse of the 
person with dementia and 35% being the child or other family member. Females reported experiencing greater 
perceived stress (p=.005), burden (p=.002), strain (p=.000) and negative emotion (p=.01) than males. Both male 
and female caregivers scored, on average, >2 standard deviations (sd) above the mean perceived stress scale 
score for non-caregiver normative data with younger caregivers scoring even higher (30-44 years >4 sd, 45-54 
years >3 sd).  Caregivers also reported higher depression and anxiety symptoms, and lower physical and mental 
health compared to NIH published normative data. 

Conclusion 

Family caregiving is associated with significantly poorer perceived psychological and physical health than what is 
reported by non-caregivers.  Women and younger caregivers seem particularly at risk for these negative 
outcomes.  It is important to assess psychological and physical health in all caregivers and initiate appropriate 
treatment early to mitigate negative health outcomes. 
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Aims 

Introduction 
The Project ist a direction sign wow  the social  Task and the challenge  of the demografic Change with a 
chronical and progressiv disease as shown with dementia could been acepted and realised i. 
Method 
Using the german Guidelines S 3 on diagnosis and tratment of dementia  and developing a cross-sectoral 
integral therapyconcept for patients with medical and non-medical structures. 
using the  General practitioners the psychiatrists and neurologists in ccomination of the care managerist in 
prozessevaluted konferences to find the best way in a Treatment in the Family 
a central Office with a elektronical data collection with the help of sozialworkers  coordinates the Organisation of 
home Treatment,non medical activities . 
The target of this strategyis the improve the detection of dementia patients in die General practise,the 
Koordination of prevention ,the Kommunikation between the different Groups,to coordinatate the different 
offers  of mrdical and non medical Treatment. the Support of the care giving  relatives and avoiding of clinical 
Treatment .s. 

Method 

is written above 

Results 

after one year projekt  34 patients wer entiltes. 
20 male an 18.female 
the aceptanz for the patients showed an 100 % aceptanz, 
with improving the Quality of life. 
the identical Effekt with the relatives with imprvment of 96% even in the aceptanz  and understanding her 
dementia patients and a significant relief in the daily care giving. 
93 % of the General practioniers were complet satisfied in the diagnosis medical and non-medical treatmen  as 
the relief in the burden in the every day work in the doctors office 

Conclusion 

the Project will continue with the help of the North west hosipital foundation 
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ADPD7-1737 
CARING FOR ME AND YOU: CO-PRODUCTION OF AN ONLINE COGNITIVE BEHAVIOUR THERAPY 
PACKAGE FOR CARERS OF PEOPLE WITH DEMENTIA 
J. Fossey
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Aims 

Carers of people with dementia often experience stress but they may have difficulty accessing  support due 
to  the lack of flexibility in delivery of services. 

Cognitive Behavioural Therapy (CBT) is an effective psychological intervention but there is no online programme 
in the UK addressing these needs. 

The aim was to develop a bespoke online CBT programme based on the experiences of carers of people with 
dementia and involving carers in the co-production of materials at every stage. The package would be used in a 3 
arm randomised controlled trial to evaluate its effectiveness.  

Method 

Reviews of literature and interviews with therapists and online package developers identified the elements of 
successful online CBT programmes and of face to face treatments for carers of people with dementia. 

Carers who had previously attended CBT groups shared their stories and ideas about which elements of their 
treatment they  thought was helpful.  They and carers of people with dementia who had not previously received 
CBT, tested and provided feedback on the materials which were then optimised for use in the trial. 

Results 

A bespoke on-line CBT programme adapted to meet the needs of carers of people with dementia in terms of 
format, session length, language use , video and case examples has been created. It is being used in an RCT 
which is currently underway, the results of which will be available in 2017 

Conclusion 

We illustrate the value of co-production in research and services and the importance of engaging with intended 
participants at the earliest possible stage 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1830 

 

  

  

K01.a. Dementia and Cognitive Dyfunction: Caregiver support 

 
ADPD7-0115 
LOOKING FOR POSITIVE VIEWPOINTS FOR ALZHEIMER’S CAREGIVERS: CASE EVALUATION OF 
POSITIVE ENERGY GROUP IN TAIWAN 
W.C. Hsieh
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Purposes of the study: 

1.  Explore the needs and burdens of Alzheimer’s caregivers in the treatment process of patients. 

2.  Design a program that meets the needs of caregivers. 

3.  Evaluate the effects of implementation of the program. 

Methods: 

    The study is a qualitative study employing in-depth interviewing.  After interviews were conducted from 
September to December in 2015, the interview results were reviewed and a positive energy group program was 
designed.  Pre-test and post-test were carried out for the program so as to evaluate the effects of the program. 

Results: 

    The study is a qualitative study employing in-depth interviewing.  After investigation was made from September 
to December in 2015, according to the interview results of caregivers, we understand the caring needs and caring 
process of caregivers.  According to the interview results, we know that caregivers’ act of continuous care mainly 
comes from positive energy in psychological, social and relationship aspects.  And positive energy really has 
been affecting caregivers’ caring ability and willingness.Conclusion 

Conclusion: 

 
Therefore, a two-stage group activity program was designed to provide recollective handmade craft group and art 
therapy group.  Research results of the study show that when the main caregivers of Alzheimer’s patients took 
part in group activities, positive energy in social and relationship aspects would be increased to them (e.g. 
caregiver group).  The caregivers could obtain more knowledge of patient care, and could more effectively lighten 
the burden of the caregivers. 
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ADPD7-1631 
FACTORS ASSOCIATED WITH MULTIDIMENSIONAL CARE BURDEN ANALYSES IN CAREGIVERS FOR 
DEMENTIA PATIENTS: A CREDOS SUBGROUP STUDY 
T.S. Lim
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Aims 

Care burden analysis in dementia patients is important in this rapidly aging society. However, its multidimensional 
evaluation is difficult and complex process. In this study, the authors evaluated caring time, burden interview, 
depressive symptoms, health-related quality of life in caregivers for dementia and tried to find out patient and 
caregiver factors associated with them. 

Method 

Among dementia patients enrolled in CREDOS study, 335 caregivers of patients from 12 hospitals in Korea were 
interviewed in 2012. We assessed patient factors with CGA-NPI, B-ADL, S-IADL, CDR-SOB. Also, care burden 
was evaluated with Burden interview, Beck Depression Inventory (BDI), Korean Version of Caregiver Activity 
Survey (CAS-K) and caregiver’s quality of life (QOL) with SF-36v2 health survey. 

Results 

There were 218 women and 117 men in the dementia patient group with mean age of 75.9 years. In the matched 
caregiver group, there were 226 women and 109 men with mean age of 57.1 years. Caregiver gender, caregiver 
age, CDR-SOB, NPI had significant importance regarding the burden interview score. Caregiver gender, 
caregiver age, CDR-SOB, and NPI were significantly with caregiver’s QOL, while caregiver gender, BADL and 
NPI with caregiver’s depression. Concerning caring time for patient support, patient gender, patient age and NPI 
were significant.  

Conclusion 

In terms of caregiver’s subjective measurement for care burden such as the burden interview, QOL and 
depression, caregiver’s demographic factors were more important than patient’s factors. In contrast, the objective 
caring time was more correlated with patient’s demographic factors. 
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ADPD7-0323 
THE INFLUENCE OF THE HEALTH CONDITION OF THE CAREGIVER THE CARE ENVIRONMENT AND THE 
PROGNOSIS OF PATIENTS WITH ALZHEIMER’S DISEASE 
M. Matsumura
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Aims 

The caregiver has a strong influence on the quality of dementia care; therefore, healthcare professionals 
acknowledge the importance of providing mental support to caregivers. 
I examined that the influence of the caregiver’s health on the prognosis of the dementia patient.  

 

Method 

Subjects were 23 patients with AD. Further, 12 of these patients lived at home (HL group) and 11 of them lived at 
a nursing home (NH group).  
I evaluated the patients’ functions using MMSE, MENFIS, DAD, Digit Span Test and Trail Making Test. 
I compared the two groups in terms of number of caregivers, sex, and whether they used the day service. 
In the NH group, I also examined the reason for admission into the nursing home. 

Results 

Six patients with AD were admitted to the nursing home because their caregiver died or fell sick; the other five 
entered the nursing home because of caregiver burden. 
Two of the participants died about six months after admission into the nursing home. 
The mean MENFIS score of the HL group was 2±1, which was significantly lower than that of the NH group 3±2. 

Conclusion 

This study revealed that more than half of the AD patients entered the nursing home because of the illness or 
death of their caregivers. 
This indicates that it is extremely important to manage the health of the caregivers in order to ensure that patients 
with AD live at home for long. 
Doctors, nurses, and other healthcare staff should also focus on the health of the caregiver during the course of 
treatment of dementia. 
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ADPD7-0555 
LIVING WITH ALZHEIMER: HOW FAMILIES DEAL WITH IT? 
G. Ribas Miquel
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Aims 

qualitative study 

Method 

509 surveys filled by careers who take care of people with Alzheimer 

Results 

1- Struggle: 

Everyday is a struggle against the clock with the diagnosis, with your fear and with the sick person who doesn’t 
admit what is happening and with their difficulty to accept their need of help. 

When you help them you don’t know if it is right or not. Will disease develop faster? Will them stop thinking? Will 
they be able to face any trouble? or they may not react. 

They start to adopt unusual routines for them and with some luck they will not want to get out of the house. 

2-Fear: 

The fear sensation is constant, the head is full of questions without any answer that might be acceptable. 

Their character and personality change, not always in a better way, they are irritable. 

The biggest fear is that they might get lost. Even though just one for every four people affected feel like walking 
around with no direction, you are thinking: will this happen to him? Will be him the next one who will appear on 
the news? 

3-Anxiety: 

You don’t sleep well, you are anxious, you have your nerves on edge. You are worried and concerned about 
everything and always keeping an eye on them. 

Your job can be affected for this situation. When the disease gets worse you have to consider if you may resign to 
take care of them or if you send them to a care center. 

Conclusion 

caregivers need information about grants, psichological suport and assessment trhoughout the disease phases 
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Aims 

Qualitative study 

Method 

509 interviews of Alzheimer patients' caregivers 

Results 

1-INFORMATION: 

Once back at home with the diagnosis, families start looking for more information in the internet or discreetly 
asking to others. 

"It is not easy to find useful answers". 

2-Families using GPS TRACKER: 

Many ways can be found to locate the patient. It can be through GPS tracker located in watches, cell phones, 
wristbands, etc. The most effective one are watches and cell phones. We looked for the best solution for our case 
agreeing in the family. 

"It is not easy, nor cheap to be able to wear the device, but the relief obtained out of this worth it". "Economical 
help is required" 

3- Families no using GPS TRACKER: 

The families who did not wear any GPS tracker feel the following: 

-Stuck to someone: The family is all the day long looking after the patient.  

I left my life for focusing in his life. This means that I give up going other places for him, I have no space for me. I 
only live for him. 

-Closed indoors: We had to lock the door he wanted to go back to his childhood home, he always try to go back 
there. At home, the doors are locked and the keys out of the lock.  

The patient tries to open the door, but when he realises that he cannot open, he just sits next to the door and do 
not do anything else for a long time. 

Conclusion 

Caregivers  need financial assistance in order to Access technologies GPS 
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IMPACT OF COGNITIVE INTERVENTIONS ON COGNITIVE SYMPTOMS IN IDIOPATHIC PARKINSON'S 
DISEASE 
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Aims 

The present systematic review addressed the effectiveness of cognitive stimulation (CS), cognitive training (CT) 
and cognitive rehabilitation (CR) programs on cognitive functions in individuals presenting Parkinson’s disease 
with or without mild cognitive impairment.  

Method 

EBSCO, EMBASE, MEDLINE (OVID), PsycNET and Cochrane databases were searched using the key terms 
such as Parkinson’s Disease, Parkinson Disease and Mild Cognitive Impairment, Cognitive Impairment and 
Parkinson’s Disease Dementia, Parkinson Dementia and Cognitive Rehabilitation, Cognitive Training, Cognitive 
Stimulation, Executive Function Training or Executive Function Rehabilitation. Hedges’g were calculated. 

Results 

Samples sizes varied from 5 to 76 (most of them with less than 30). Among the 13 studies, 11 were randomized 
and two were quasi-experimental trials. Twelve intervention programs were CT, four were CS and the last one, a 
combination of CT and CR. Four were offered in small groups, and nine took place on an individual basis. Most 
programs targeted multiple aspects of cognition while others focused on a cognitive domain only. Results 
demonstrated a significant benefit of cognitive interventions in 26% of between-group comparisons, and in 29% of 
within-group comparisons on information processing speed, attention, working memory, executive functions, 
visuospatial and visuoconstructive abilities and episodic memory. The data also showed significant improvements 
on psychological, behavioral and functional symptoms. 

Conclusion 

Larger samples, robust experimental design, standardized and validated measures of efficacy and standardized 
cognitive interventions are recommended in future. Guidelines on how to design cognitive intervention programs 
should be established to improve cognitive interventions in Parkinson’s disease. 
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EARLY-LIFE ADVERSITY INCREASES THE VULNERABILITY TO INDUCE THE COGNITIVE DECLINE 
LINKED TO MICROGLIA ALTERATION IN AGING 
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Aims 

Aging is one of many factors associated with an increased susceptibility to neurodegenerative disorders which 
can be related to early life inflammation. Early life immune stimulation, however, can be characterized by the 
increase in cytokines, oxidative stress as well as changing in microglia phenotypes from activated to priming 
during the age. Indeed the early neuroinflammation can profoundly affect brain function which can elicit 
behavioral impairments and cognitive deficits. The aim of our study is to explore the possibilities to accelerate the 
cognitive decline associated with aging after a neonatal immune stimulation. 

 

Method 

Male Wistar rats were treated on a postnatal day 14 with PBS or LPS, and then tested for learning & memory at 3 
or 10 months of age, using novel object, Y-maze, and a spatial water maze task.   

Results 

Neonatally-infected rats exhibited memory impairments in the water maze, but only at 10 months. And no 
significant differences in novel object and Y-maze. Neonatally-infected rats also exhibited greater aging-induced 
increases in a number of microglia-activating in DG, CA1, and CA3, as well as an increase in Nitrite Oxide and 
lipid peroxidation but not TNFα within the hippocampus, but not in prefrontal cortex compared to controls.  

Conclusion 

Taken together, these data suggest that early-life infection leads to less successful cognitive aging, which may be 
linked to changes in microglial reactivity. 

 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1837 

 

  

  

K01.c. Dementia and Cognitive Dyfunction: Cognitive training 

 
ADPD7-1829 
MOOD IMPROVEMENT BOOSTED COGNITIVE TRAINING GAINS THROUGH HIPPOCAMPUS-AMYGDALA 
CONNECTIVITY IN ELDERLY WITH SUBJECTIVE MEMORY COMPLAINTS 
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Aims 

This randomized controlled trial examined the effect of mood improvement on cognitive training gains and the 
underlying brain mechanisms using functional connectivity (FC) in elderly with subjective memory complaints 
(SMC). 

Method 

A sample of 124 older adults with SMC were randomly assigned into a group counseling plus cognitive training 
(GC+CT) group, a cognitive training (CT) group or a group counseling group (GC) (Figure 1). The GC+CT group 
(n=42) received 6-hour group counseling followed by 4-week cognitive training. The CT group (n=38) completed 
6-hour reading followed by 4-week cognitive training. The GC group (n=44) received 6-hour group counseling 
followed by 4-week health lectures. A battery of neuropsychological tests was assessed at baseline, before (mid-
test) and after CT (post-test). The GC+MT and GC group were MRI-scanned at mid- and post-tests. 

Results 

The GC+MT group showed improved memory performance after training compared to the GC group, indicating 
the efficacy of cognitive training. GC reduced depression and anxiety, and memory improvement in the CG+CT 
group was doubled compared to the improvement in the CT group, indicating mood improvement enhanced 
cognitive training gains (Figure 2). 

The change in depression was correlated to amygdala-hippocampus FC at mid-test. Moreover, FC between 
hippocampus and amygdala at mid-test was correlated to improvement in working memory in the GC+CT group. 

Conclusion 

Mood improvement facilitated benefits from cognitive training applied to individuals with subjective memory 
complaints. The boosting effect of mood improvement on training gains was related to the hippocampus-
amygdala network. 
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VALIDATION OF A NEWLY DEVELOPED AUTOMATIC MCI EVALUATION SYSTEM; A COGNITIVE 
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Aims 

Assessment of the cognitive function by area is necessary for the early discovery of dementia. We developed a 
system (CAT) capable of automatically evaluating and recording the cognitive function in various areas and in a 
detailed fashion. 

Method 

We validated CAT and confirmed its reliability. The correlations of the total score, score of each item, and time 
required with MMSE were investigated. In addition, ROC curves of the CAT cognitive function score by each area 
and each answer time were drawn for dementia and mild cognitive impairment, the AUCs were calculated, and 
the sensitivity and specificity were determined. 

Results 

CAT evaluated cognitive functions in various ways and recorded the results in a detailed fashion, so that we could 
elucidate the features of the cognitive dysfunction.  The correlation with MMSE was high for calling names of 
objects, time required for it, immediate recall, and distinguishing objects, whereas it was relatively low for recalling 
in the reverse order. The correlation coefficients of Spearman’s and of Pearson’s between CAT and MMSE were 
0.851 (P<0.001) and 0.907 (P<0.001), respectively. The AUC of the ROC curve was 0.976 (95% CI; 0.953-
1.000). 

Conclusion 

Assessment of the cognitive function by area is necessary in dementia and MCI. CAT can be used to not only 
diagnose MCI and dementia but also evaluate their features because it is capable of evaluating the cognitive 
function in detail within a short time. CAT is useful for the early diagnosis of dementia, diagnosis of the severity, 
and prediction of the development. 
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Aims 

To explore whether ballroom dancing could effectively delay, or even reverse, the progression of mild cognitive 
impairment (MCI) in Filipino elderly, specifically, on measures of executive control and cognitive function. 

Method 

The study employed an observational, prospective cohort, longitudinal design. Using purposive sampling, elderly 
(>60yrs.) with MCI who engage in ballroom dancing (n=81) were selected from the community. A multidisciplinary 
team designed the combination, sequence, and duration of the dance sessions. Neuropsychological evaluations 
were conducted at baseline and after 12 months using the Filipino version of the Montreal Cognitive Assessment 
(MoCA-P), the Filipino version of the Mini Mental State Examination (MMSE-P), Alzheimer’s Disease Assessment 
Scale-Cognitive Subscale (ADAS-Cog), and Geriatric Depression Scale (GDS). 

Results 

About 80% (n=66) of the dancers had compliance rates of at least 50% at post-intervention. Post-intervention 
scores showed significant increases in MoCA-P (t=-3.054, p=.003) and MMSE (t=-3.197, p=.002). Significant 
decreases were observed at post-intervention for ADAS-Cog (t=3.943, p<.001) and GDS (t=2.317, p=.023). 
Twenty subjects who were assessed as mildly cognitively-impaired at baseline, became normal at post-
intervention, while 5 subjects who were normal at baseline became mildly cognitively-impaired at post-
intervention. One subject who was very depressed at baseline became mildly depressed at post-intervention, 8 
subjects who were mildly depressed at baseline became normal at post-intervention, while 9 subjects who were 
normal at baseline became mildly depressed at post-intervention. 

Conclusion 

Significant improvements were observed on executive control, overall cognitive function and general wellbeing 
after 12 months. Ballroom dancing should thus be explored as a possible nonpharmacological intervention for 
elderly diagnosed with MCI. 
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BRAIN PLASTICITY FOLLOWING PHYSICAL TRAINING IN INDIVIDUALS WITH MILD COGNITIVE 
IMPAIRMENT: NEUROIMAGING STUDY 
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Aims 

Mild cognitive impairment (MCI) is a prodromal stage of Alzheimer's disease (AD). To date, therapeutic 
approaches to AD are symptomatic and of modest efficacy. Nonetheless, evidences in animals and humans 
suggested that physical training results in structural and functional brain changes. However, the extent to which 
comparable improvement can be found in individuals with amnestic MCI and the nature of these changes are 
unknown. 

Method 

Using fMRI , neuropsychological evaluations and physiological markers, we explored the brain mechanisms 
mediating the cognitive benefits of aerobic and non-aerobic types of physical training in participants with a-MCI. 
Namely, we have evaluated how processing incoming information and memory encoding might be modulated by 
physical training in a-MCI, and whether the impaired pattern of information processing could revert to the common 
pattern observed in cognitively-intact populations. Additionally, we have assessed  the impact of physical training 
on cognitive performance in tests of memory and executive functions and on physiological markers associated 
with brain plasticity (e.g. neurotrophic factor, BDNF). 

Results 

Our results showed changes in pattern of information processing following 4 months of intensive individual 
training. We were able to reveal reliable neural responses in regions that are related to higher-order processing of 
information in cognitively-intact older adults. Moreover, hippocampal activation in memory encoding task 
increased following 4 months of aerobic intervention.Also, improvement in tests of memory executive functions 
was found in both training groups. 

Conclusion 

The insights gained from the study may have important scientific value and clinical implications for individuals 
who are at the early stages of AD. 
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COGNITIVE FUNCTION IN PATIENTS WITH MILD COGNITIVE IMPAIRMENT: A RANDOMIZED 
CONTROLLED TRIAL 
K.W. Park

1
, H. Park

2
, J.H. Park

3
, H.R. Na

4
 

1
Dong-A University Hospital, Neurology- Cognitive Disorders and Dementia Center, Busan, Republic of Korea 

2
Dong-A University, Health Care and Science, Busan, Republic of Korea 

3
Dong-A University, Institute of Convergence Bio-Health, Busan, Republic of Korea 

4
Bobath Memorial Hospital- Seongnam Center of Senior Health, Neurology, Seongnam, Republic of Korea  

 
Aims 

Our study was undertaken to determine  whether a program of multi-tasking exercise can improve cognitive 
function in patients with MCI, and whether the association between compliance to the exercise program and 
patients' outcome during the 3-month follow-up. 

Method 

We recruited patients with MCI from two medical centers in Korea. Eligible subjects were randomly assigned to 
either a multi-task exercise group or a control group using a ratio of 1∶1. The exercise group exercised with 

program of multi-tasking intervention for 90 min/d, 2 d/wk, 24 times for 12 weeks. The exercise program was 
conducted under multi-task conditions to stimulate cognitive function. The cognitive functions were measured by 
the modified Alzheimer`s disease assessment scale-cognitive (ADAS-cog), the mini-mental state examination, 
geriatric depression scale (SGDS-K), trail-making test and digit symbol substitution test. Habitual physical activity 
measured by accelerometer. The subjects were assessed at baseline, post-intervention (at 12-week), and 12 
weeks follow-up after intervention. The primary endpoint was the change from baseline to post-intervention in the 
modified ADAS-Cog. 

Results 

Recruited subjects were 41 patients with MCI. They underwent randomization: 20 to the exercise group and 21 to 
the control group. Analysis of subjects for group × time interactions revealed that the exercise group (n=20) 
exhibited significantly better the modified ADAS-cog score, the MMSE score and scores on working memory 
function, and a significant improvement on the SGDS-K values compared to the control group (n=21) at 12-week 
and 24-week. 

Conclusion 

Our study result shows that multi-tasking exercise is beneficial for improving global cognitive function, memory 
and attentional function. 
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Aims 

The cognitive changes in aMCI can be associated to the neurodegeneration of Alzheimer´s pathology, such as 
cortical atrophy. Increasing evidence demonstrates that physical activity is an important modifiable factor not only 
for cardiovascular fitness, but also for brain health. Therefore, the aim of this study was to analyze possible 
effects of 6 months of aerobic training on cortical thickness of aMCI with CSF positive biomarkers.  

Method 

19 aMCI subjects were diagnosed using the core criteria of the NIA/AA for MCI and presented positive CSF 
biomarker. All underwent a structural MRI on a 3.0 Tesla scan and freesurfer 
(https://surfer.nmr.mgh.harvard.edu/) program was used to analyze cortical thickness. Aerobic fitness was 
assessed by graded maximal exercise testing on a motor-driven treadmill. Participants were divided into Aerobic 
group AG (supervised exercise 3x/week for 6 month) and control group CG (non-supervised exercise). Delta 
values were calculated using cortical thickness measures, before 2 sample t-Test were realized. 

Results 

There was a significant increase in aerobic fitness in AG (p=0,018), also AG presented a significant increasing in 

cortical thickness of the following areas: left caudal anterior cingulate (p=0,032), right (p=0,048). However, there 
was no correlation between delta values from aerobic fitness and cortical thickness. 

Conclusion 

6 months of aerobic exercise were efficient to increase aerobic fitness and cortical areas in MCI, however, we 
cannot conclude if the cortical results are due to the exercise. 

 
 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1843 

 

  

  

K01.d. Dementia and Cognitive Dyfunction: Exercise 

 
ADPD7-1529 
A MUSIC-CUED EXERCISE TRAINING PROGRAM IMPROVES GAIT IN PEOPLE WITH ALZHEIMER'S 
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Aims 

Decline in gait speed and consistency commences early in Alzheimer’s disease (AD) and is associated with 
increased risk of falling. This pilot study aimed to determine whether a gait training program using rhythmic 
auditory (music) cues is feasible and effective in improving gait in people with mild to moderate AD. 

Method 

Participants were eight (3 F, median age = 72.5 yrs, median ACE III score = 63/100) community-dwelling adults 
diagnosed with AD. The intervention was eight home-visit based, progressively modified gait training sessions of 
45 minutes’ duration over four weeks delivered by experienced physiotherapists, which incorporated rhythmic 
music cues at systematically manipulated frequencies and a range of gait activities.Spatiotemporal gait measures 
and gait variability (coefficient of variation (CV)) were measured immediately before and after the intervention 
using an 8m GAITRite® walkway. 

Results 

A Wilcoxon Signed Rank Test revealed statistically significant increases in gait velocity (baseline = 109.6cm/s, 
post-intervention = 123.9cm/s, z = -2.24, p < .05) and stride length (baseline = 121.7cm, post-intervention = 
133.0cm, z = -2.52, p < .05) with large effect sizes. Seven of the eight participants increased their speed and 
stride length. There was no significant change in measures of gait timing, or in spatial and temporal variability 
values which were relatively low at baseline. 

Conclusion 

A home-visit based, progressively modified gait training program using music cues was both feasible and 
effective in increasing gait velocity and stride length in participants with AD. These preliminary findings warrant 
further investigation in a larger randomised controlled trial. 
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Aims 

 
Dementia is the problem of the future in health care. Dementia is hard for the person living with it, but even more 
burdensome for his/her environment. The conversational dialogue between them seems to decline.  
The primary objective is to examine whether the addition of (augmented) reality to communication strategies can 
reconnect subjects in the early phase of Alzheimer's Disease (AD) with their caregivers and family members. 
The secondary objective includes a follow-up on recall and recognition of familiar faces. As well as a follow up on 
quality of life of subjects in the early phase of AD and their significant others. 

Method 

 
We have developed a mobile application which allows caregivers to construct virtual scale models of the 
residential settings these individuals with early AD presently are living in. These models function as memory 
palaces in which photos of significant others are connected to the architectural, spatial environment. It is an 
audioguide through a well-known environment and subjects in the early phase of AD can make the walk together 
with a caregiver or a family member. 

Results 

 

Our intervention is non-pharmacological, rather inexpensive, patient-friendly, unconventional and easy to combine 
with regular treatment of Alzheimer’s disease. The first testing results reveal a decrease of disorientation in the 
participants and an increase in connectedness between caregivers and their family members. 

Conclusion 

 

We hypothesize our application is a convenient instrument allowing participants to independently improve recall 
and recognition of familiar faces. By extension we propose to reinforce the dialogue that seemed to evaporate 
between patient and environment.  
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Aims 

The need for accurate and timely diagnosis of dementia remains the priority of the health care in Slovakia. No 
previous systematic study of barriers to the early diagnosis of dementia in Slovakia was conducted in past.  

Method 

To identify the barriers and enablers experienced by patients with dementia and their carers, the quantitative 
study of 1700 participants from cognitive functions screening assessment was being conducted. 

Results 

Results summarize the main obstacles and factors which encourage dementia diagnosis in Slovakia, including 
the perceived myths and stereotypes.  

Conclusion 

The facilitating tools for improving the quality of present practice are suggested.  
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Aims 

This research focusses on the quality of life for people with dementia and questions both the inclusiveness of 
urban public spaces’ design and the way in which our communities are ready to understand and take care of 
them, not only as an individual and medical issue but as a real social and public problem that we aim to solve 
together. More precisely, the objectives are to understand what is missing in the public built environment to 
ensure a certain quality of life for people living with dementia. The study takes primarily place in Switzerland. Like 
other countries, Switzerland has an important number of people with dementia – 119’000 nowadays – and this 
number will be growing. 60% of those people are living at home, and therefore confronted to everyday public 
spaces. If not, their living sphere is drastically shrinking, and their quality of life affected. 

Method 

By having interviews with several people concerned with the design of public space or working for associations, 
by comparing public policies on dementia in Switzerland and several other countries considered as being ahead 
and by accompanying people living with different stages of dementia. 

Results 

We can already say that a dementia-friendly design of public space can exist and does not weaken the quality of 
life of the other users, who can even benefit from it. 

Conclusion 

Overall, thinking of the design of public space for dementia is also a way for calling for a more inclusive and 
caring design for a population growing older everyday. 
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Aims 

To examine the association between neuropsychiatric symptoms (NPS) with self- and caregiver-rated Quality of 
Life (QoL) for patients with Alzheimer´s disease (AD) during a five-year follow-up 

Method 

The ALSOVA 5-year follow-up study included, at baseline, 236 patients with either very mild (Clinical Dementia 
Rating Scale (CDR) 0.5), or mild (CDR 1) AD, together with their caregivers from three Finnish hospital districts. 
QoL was evaluated using patient self-reported, and caregiver-rated, Quality of Life in Alzheimer´s disease (QoL-
AD) scores. NPS were assessed using the Neuropsychiatric Inventory (NPI), AD severity was evaluated using the 
CDR, with cognition tested by the Mini-Mental State Examination (MMSE). The performance of daily activities 
were assessed using the Alzheimer´s Disease Cooperative Study-Activities of Daily Living Inventory (ADCS-
ADL).  

Results 

Over the five-year follow-up period, patient self-reported QoL-AD scores did not change significantly (p=0.245), 
despite increases in their NPS. However, caregiver-rated patient QoL-AD scores declined significantly (p≤0.001), 
as total NPI scores increased during  follow-up. No NPS at baseline, and only apathy at follow-up, correlated 
significantly (p=0.007) with patient self-rated QoL-AD scores. Caregiver-rated patient QoL-AD scores correlated 
significantly with most NPS, especially (p≤0.001) apathy, agitation, anxiety, irritability, depression and delusions 
at baseline and delusions, hallucinations, apathy, appetite disturbances and anxiety during follow-up. 

Conclusion 

Patient rated QoL-AD scores are an unreliable tool with which to evaluate the success of therapy for NPS. 
Instead, caregiver-rated scores for patients correlated well with NPI scores, and health care professionals in the 
clinic should preferentially use these. 
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Aims 

A Qualitative study  

Method 

extracted from 509 interviews of Alzheimer’s caregivers was conducted to know the impact of Alzheimer’s 
disease from caregivers perspective.. 

Results 

Caregivers report: 

1.  

Heavy weight 

At the beginning of the disease, you do not want to see what it is going on and then, finally when you go to the 
doctor and after running a lot of tests and checks, the worst diagnosis comes in: Alzheimer. 

It is like a heavy rock made of fear, ignorance and uncertainty of the future. "How are we going to deal with it?", 
"How is the future going to look like?". 

2. Stigma 

It is fear and taboo at the same time, it is something you do not talk about, not even about what it represents for 
all of us, and it is around, unseen and left it for another day. It feels like it does not exist if you do not talk about it, 
but the problem is that it does exist, it is present, in our home. 

3. Fear 

Not so many years ago, when a grandparent would lose their mind, they rested home, they did not have the 
necessity to go out, but nowadays it is different. Life has changed.  

"In addition, you live with the fear they get lost, you think that one day they go for a walk and never come back" 

Conclusion 

Caregivers need support psychological and technological throughout the process 
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Aims 

To compare the quality of life of Alzheimer’s caregivers when patient is using GPS tracker and when Alzheimer’s 
patient do not use GPS tracker. 

Method 

509 caregivers of Alzheimer’s patient were surveyed, 254 used the GPS tracker and 255 did not use it. 

2 surveys will be used: WHOQOL-BREFF for the quality of life and ZARIT for burden 

Results 

The result of the survey WHOQOL-BREFF are: 

- physical domain: average of 4,66 with standard deviation of 0,629 for those using the GPS tracker versus 3,19 
with standard deviation of 1,007 for the ones that do not use it. 

-psychological domain: average of 18,75 with standard deviation of 1,994 for those using the GPS tracker versus 
12,965 with standard deviation of 2,741 for the ones that do not use it. 

-relations domain: average of 18,238 with standard deviation of 2,128 for those using the GPS tracker versus 
12,342 with standard deviation of 2,179 for the ones that do not use it.  

-environment domain: average of 18,029 with standard deviation of 2,719 for those using the GPS tracker versus 
11,451 with standard deviation of 2,051 for the ones that do not use it. 

The punctuation obtained with the survey ZARIT is: 

  No burden Burden Intensive burden 

with GPS tracker 245 1 5 

without GPS tracker 62 72 120 

Conclusion 

Caregiver’s quality of live increase drastically when Alzheimer’s patient is using  GPS tracker and burden 
decreases significantly. 
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Aims 

The Live Well with dementia programme was initiated following research findings in 2013, which found that 
people with dementia have much less access to the benefits of Self-management programmes, compared to 
other long term conditions. 

A gap was highlighted in Alzheimer’s Society service offer for a structured, peer group programme, based on self-
management principles. The development of this programme 2013 - 2017 is funded by Lloyds: Live Well 
Campaign. 

The programme aims : to help people living with early stage dementia develop the understanding, skills and 
practical tools, to empower and support them to take an active role in the management of their health and well-
being.Method 

This seven session programme is co-facilitated by trained facilitators. The participants of the programme in 
development have a vital role as ‘pathfinders’, feedback based on their lived experience of dementia, is directly 
informing the model. 

Results 

Learning from the delivery of 5 pilot programmes in 2013 was followed by adaptation to the programme in 2014. 
Delivery of 20 programmes took place at pathfinder stage September 2015 - March 2016 involving robust internal 
and external evaluation.  

Conclusion 

A research team from University of Brighton are conducting the external evaluation:    

‘It is clear that this programme remains at the cutting edge and at the forefront of a very current and developing 
area of research and interest’. Researcher 2015 

Headline: early evidence indicates the exciting, positive value and future potential of this programme for people 
living with early stage dementia 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1851 

 

  

  

K01.g. Dementia and Cognitive Dyfunction: Functional foods 

 
ADPD7-0515 
THE ROLE OF INDIVIDUAL MEDITERRANEAN DIET COMPONENTS ON BETA-AMYLOID DEPOSITION IN 
AGEING AUSTRALIAN WOMEN: DATA FROM THE WOMEN'S HEALTHY AGEING PROJECT 
E. Hill

1
, C. Szoeke

2
 

1
, Melbourne, Australia 

2
University of Melbourne, Department of Medicine, Melbourne, Australia  

 
Aims 

Global dietary patterns incorporate the synergistic neuroprotective effects of nutrients on the Alzheimer’s Disease 
(AD) pathology and Mediterranean Diet (MeDi) adherence has exhibited associations with a lower AD risk. 
However, very few studies have investigated the relationship between MeDi adherence, or the nine individual 
MeDi components, and beta-amyloid deposition, a hallmark pathological biomarker of AD. This study aimed to 
elucidate the effects of MeDi and MeDi component adherence on beta-amyloid deposition in a cohort of ageing 
Australian women. 

Method 

Participants were from the 2012 follow-up of the Women’s Healthy Ageing Project, a prospective longitudinal 
study of healthy Australian women. Participants completed a validated food frequency questionnaire and MeDi 
scores were calculated based on nutritional intake. Beta-amyloid deposition was measured via in vivo F-18 

Florbetaben positron emission tomography scanning in 2012 and standard uptake value (SUV) ratios were 
generated by normalising regional SUVs. All analyses were adjusted for covariates (age, education, BMI, energy 
intake and cognition. 

Results 

MeDi was not significantly associated with beta-amyloid deposition (p>0.05). Of the MeDi components, greater 
cereal and legume intake was significantly associated with decreased beta-amyloid deposition (p<0.05). All other 
MeDi components (vegetable, fruit & nut, dairy, meat, fish, MUFA:SF and alcohol) were not significantly 
associated with beta-amyloid deposition (p>0.05).  

Conclusion 

These findings demonstrated the MeDi displayed no association with beta amyloid deposition in a cohort of 
healthy Australian women. However, of the MeDi’s individual components, a significant association was observed 
between greater cereal and legume intake and decreased beta-amyloid deposition.  
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Aims 

Importance of neuropsychiatric symptoms (NPS) in the course of Alzheimer’s disease (AD) has emerged during 
recent years. NPS associate with caregiver stress, risk of nursing home placement, and hospitalization. NPS 
prevalence and spectrum of different NPS varies during the course of the disease. Our knowledge is still limited, 
whether the manifested NPS and which NPS are related to the rate of AD progression and prognosis. Our aim 
was to study which baseline NPS are associated with AD progression, during the 5-year follow-up.  

Method 

This study was a part of prospective, 5-year ALSOVA study. Study participants (n= 236) had very mild (CDR 0.5) 
or mild (CDR 1) AD at baseline. Their caregivers were also interviewed. The Neuropsychiatric Inventory (NPI) 
was used to assess NPS, and the Clinical Dementia Rating Sum of Boxes (CDR-sb) to evaluate AD progression. 
Data was analyzed with Generalized Estimated Equations.   

Results 

We present the prevalence of all 12 NPS, which are included in the NPI Inventory, during the 5-year follow-up. 
Delusions, agitation, and aberrant motor behavior at baseline associated significantly with AD progression during 
the five-year follow-up.  

Conclusion 

AD may progress faster in persons with AD who have delusions, agitation, and aberrant motor behaviour already 
at the time of diagnosis. Results highlight the importance of evaluating NPS at the time of diagnosis. We suggest 
to offer support especially to the persons with AD who have delusions, agitation and aberrant motor behaviour, 
and also to their caregivers. 
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Aims 

Onset of visual hallucinations (VH) in DLB may be associated not only with the brain organic factors but also with 
the psychosocial and environmental factors. In this study, we present DLB patients who exhibit VH and suggest 
psychological supports to reduce the burden associated with VH in patients with DLB.  

Method 

The first step is to assess whether the patients recognize that VH is illusion. If they can recognize or have a sense 
that VH may be illusion, we explain the characteristics of the disease and the mechanism of VH occurrence to the 
patients along with their care partners. If the patients have difficulties in recognizing that VH is not real, we give 
suggestions mainly to the care partners on how to reduce risk of VH occurrence and to deal with the patients 
when they are experiencing VH. 

Results 

The psychological supports can facilitate reduced frequency of VH, reduction of fear and confusion about VH, and 
less frightening contents of VH. 

Conclusion 

For the treatment and management for VH in DLB, non-pharmacological approach including psychological 
supports can be important and effective. 
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Aims 

Although inappropriate sexual behavior (ISB) is not uncommon and causes much distress in patients with 
dementia and their caregivers, treatments for ISB have not been well studied. We investigated whether 
cyproterone acetate is effective in reducing moderate to severe ISB and whether it induces side effects. 

Method 

A consecutive series of 9 elderly male patients with dementia who visited Neurocognitive Behavior Center of 
Seoul National University Bundang Hospital between April 2014 and September 2016 and exhibited moderate to 
severe ISB which did not respond to nonpharmacological treatments was treated with cyproterone acetate. Their 
diagnoses were as follows: four with Alzheimer’s disease, three with mixed dementia, one with vascular dementia 
and one with dementia with Lewy bodies. 

Results 

Cyproterone acetate effectively reduced ISB in all the patients except one patient with mixed dementia. Four 
patients responded to cyproterone acetate 25mg twice a day, whereas three patients responded 50mg twice a 
day. One patient with Alzheimer’s disease responded to 75mg twice a day, but he discontinued cyproterone 
acetate due to depression and fatigue. There were no laboratory abnormalities associated with cyproterone 
acetate in all of the patients. 

Conclusion 

In this small pilot study, cyproterone acetate at a dose of 25 to 50mg twice a day could be considered as an 
effective treatment for moderate to severe ISB. Although the side effects were not serious, it needs to be studied 
in a larger sample size. 
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Aims 

Subjective cognitive complaints guide clinicians in the assessment of objective cognitive deficits and can provide 
vital additional information in the clinical setting. It is therefore important to evaluate its clinical value, and the 
awareness of the patients to their cognitive difficulties, in order to support the diagnosis. The overall objective of 
this study is to investigate cognitive, psychological and behavioral as well as motor, sociodemographic and 
clinical variables in relationship to subjective cognitive complaints in patients with Parkinson's Disease (PD) 

Method 

Data from 50 patients with PD at three levels of cognitive functioning, i.e. cognitively intact (CI), mild cognitive 
impairment (MCI) and dementia, were analyzed. A model was created using the LASSO method to determine the 
variables most correlated with self-reported executive complaint measured with the Dysexecutive Questionnaire 
(DEX). The memory complaint was analyzed according to the diagnostic groups and objective memory deficits. 

Results 

Score on the Apathy Scale, rigidity as a dominant symptom and executive deficits were the variables the most 
correlated with the executive complaint. The Stroop test (inhibition condition) correlated significantly with the DEX 
complaint score. There was no difference between CI, MCI and dementia patients regarding the objective score in 
episodic memory and the memory complaint. 

Conclusion 

Patients with PD seem to be aware of their difficulties with respect to executive functions. The Stroop test shall be 
added to neuropsychological protocol when assessing PD patients. The association between symptoms of 
apathy, rigidity and executive complaints warrant further research. 
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Aims 

To describe country variations in the physicians patients with cognitive impairment (CI) consult during diagnosis. 

Method 

Data were taken from the 2015 Adelphi Real World Dementia Disease Specific Programme, a cross-sectional 
survey of physicians, and their patients with CI in 5 European countries, Canada and the US. Physicians 
completed record forms for each patient documenting their diagnosis experience, including physicians who 
evaluated and diagnosed the patient. Results are presented by country using descriptive statistics. 

Results 

Variations exist in the types of physicians evaluating CI patients across countries. Frequency of referrals and 
types of physicians referred to also vary between countries.  

 
First Consulting 
Physician  

Diagnosing 
Physician  

Referred  
Referred 
Physician  

Diagnosing 
Physician without 
Referral  

Diagnosing 
Physician after 
Referral  

Global 
(n=7620)  

PCP/GP 
(71.8%)  

Neurologist 
(47.5%)  

71.0%  
Neurologist 
(58.8%)  

PCP/GP (39.7%)  Neurologist (52.6%)  

Canada 
(n=600)  

PCP/GP 
(77.4%)  

PCP/GP (40.6%)  71.8%  
Neurologist 
(40.5%)  

PCP/GP (62.2%)  PCP/GP (32.6%)  

France 
(n=1100)  

PCP/GP 
(69.4%)  

Neurologist 
(61.1%)  

71.5%  
Neurologist 
(71.1%)  

Neurologist (40.9%)  Neurologist (69.1%)  

Germany 
(n=1100)  

PCP/GP 
(75.7%)  

Neurologist 
(43.3%)  

58.9%  
Neurologist 
(71.9%)  

PCP/GP (53.6%)  Neurologist (53.8%)  

Italy 
(n=1100)  

PCP/GP 
(60.9%)  

Neurologist 
(61.7%)  

73.6%  
Neurologist 
(66.3%)  

Neurologist (49.3%)  Neurologist (66.2%)  

Spain 
(n=1095)  

PCP/GP 
(75.0%)  

Neurologist 
(74.3%)  

77.3%  
Neurologist 
(85.8%)  

Neurologist (61.7%)  Neurologist (78%)  

UK 
(n=1125)  

PCP/GP 
(83.3%)  

Psycho-
Geriatrician 
(55.2%)  

86.2%  
Psycho-
Geriatrician 
(57%)  

PCP/GP (41.1%)  
Psycho-Geriatrician 
(59.8%)  

USA 
(n=1500)  

PCP/GP 
(65.6%)  

Neurologist 
(46.9%)  

61.1%  
Neurologist 
(69.5%)  

PCP/GP (48.1%)  Neurologist (58%)  

Conclusion 

Variations exist in the types of physicians involved in the evaluation and diagnosis of CI patients, as well as the 
use of referrals. 
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Aims 

Describe the cognitive performance and activity impairment of newly diagnosed Alzheimer Disease (AD) patients 
in the Medicare Minimum Data Set (MDS). 

Method 

Patients with ≥1 primary or ≥2 secondary AD diagnoses claims [(ICD-9-CM) code 331.0] were identified from 
Medicare fee-for-service claims from 01JAN2011–30JUN2014. Study sample included Medicare beneficiaries 
age 65-100 years with continuous medical and pharmacy benefits for ≥12 months pre-index (baseline period) and 
≥6 months post-index date (first AD diagnosis date). 

The MDS is a federally mandated nursing home assessment that includes all residents in Medicare and Medicaid-
certified nursing facilities in the United States. MDS assessments include the Cognitive Performance Scale 
(CPS), and Activities of Daily Living (ADL) Dependency Scale. 

Results 

Among 672 patients with baseline scores, average baseline CPS and ADL were 2.9 and 9.6 
respectively.   Among 1,469 patients with scores within 2 years post-index, the last observed CPS and ADL were 
on average 3.9 and 11.4 respectively. For patients with both baseline and follow-up score within 2 years (N=399), 
mean CPS and ADL scores increased by 0.6 and 1.79 respectively, with eating and locomotion on unit being the 
categories with most increased scores. 
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Conclusion 

Newly diagnosed AD patients who reside in a nursing home have severe cognitive and activity impairment. As 
patients progressed after index diagnosis, increase in both ADL and CPS scores were observed.  
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Aims 

To describe the most frequently utilized AD diagnostics across two North American and five European countries. 

Method 

Data were taken from the 2015 Adelphi Real World Dementia Disease Specific Programme, a cross-sectional 
survey of physicians, and their patients with CI in 5 European countries, Canada and the US. Physicians 
completed record forms for each patient, containing patient demographics, clinical characteristics, diagnosis and 
tests/scales and scans/imaging performed to aid patients’ diagnosis. Results are presented by country using 
descriptive statistics. 

Results 

The most frequently used tests to aid diagnosis were MMSE (86.5%), blood tests (64.6%) and thyroid 
examinations (61.7%). Results varied among Canada, Spain, the UK and US, which tested B12 more frequently.  

The most frequently used imaging technology to aid diagnosis were the MRI-Volumetric (43.3%), CT (33.0%), 
and no testing/scale (17.3%). Results varied in France, Germany, Italy and US which utilized MRI-Diffusion more 
frequently.  
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Conclusion 

More advanced diagnostic tools are still not widely used. More consistent and wider use of validated tools and 
scans may aid the diagnostic process, thus leading to early detection and opportunity for early intervention. 
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Aims 

To describe country variations in the timing of the diagnostic experience of patients with cognitive impairment 
(CI). 

Method 

Data were taken from the 2015 Adelphi Real World Dementia Disease Specific Programme, a cross-sectional 
survey of physicians, and their patients with CI in 5 European countries, Canada and the US. Physicians 
completed patient record forms containing patient demographics and patients’ diagnosis experience, including the 
duration since:  onset of symptoms, first consultation, referral to second physician, and initial diagnosis. 
Descriptive statistics by country are presented below. 

Results 

The mean duration between onset of CI symptoms and first consultation was 6.1 months. Depending on the need 
for a referral, the mean duration between first consultation and diagnosis was 5.3 months. Three-quarters (71%) 
of patients were referred on. Results varied between countries, as shown below. 

   Mean Duration (months) from:  

 

Symptom 
onset to First 
Consultation  

%Referred  
First 
Consultation 
to Referral  

Referral to 
Diagnosis  

First 
Consultation to 
Diagnosis, 
including 
Referral  

First 
Consultation to 
Diagnosis, 
without Referral  

First 
Consultation to 
Diagnosis (All)  

Global 
(n=7620)  

6.1  71.0%  5.8  2.1  6.0  3.6  5.3  

Canada 
(n=600)  

7.8  71.8%  8.0  1.0  5.2  2.9  4.6  

France 
(n=1100)  

6.2  71.5%  7.0  2.4  7.8  5.5  7.1  

Germany 
(n=1100)  

5.0  58.9%  6.0  1.1  4.5  1.2  3.1  

Italy 
(n=1100)  

4.4  73.6%  5.5  2.2  5.8  5.7  5.8  

Spain 
(n=1095)  

6.0  77.3%  6.1  3.4  8.1  4.5  7.3  

UK 
(n=1125)  

8.0  86.2%  4.1  1.6  4.9  4.5  4.8  

USA 
(n=1500)  

6.0  61.1%  5.8  2.0  5.2  3.0  4.4  

Conclusion 

The timings experienced within the diagnostic process vary between countries and differ depending on referrals. 
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Aims 

To compare the rate of institutionalization and time-to-institutionalization between treated and untreated newly 
diagnosed AD patients. 

Method 

Patients with ≥1 primary or ≥2 secondary AD diagnoses claims [(ICD-9-CM) code 331.0] were identified from 
Medicare fee-for-service claims from 01JAN2011–30JUN2014. Study sample included Medicare beneficiaries 
age 65-100 years with continuous medical and pharmacy benefits for ≥12 months pre-index (baseline period) and 
≥6 months post-index date (first AD diagnosis date). Patients were followed until the earliest of death, 
disenrollment or 31DEC2014 (follow-up period). Patients were assigned to Treated and Non-treated cohorts 
based on anti-dementia treatment received post-index date. Using the Minimum Data Set, patients who spent 120 
consecutive days in a nursing home were considered institutionalized, and the time-to-event and incidence were 
calculated to compare the two cohorts. 

Results 

A total of 8,995 incident AD patients were identified, 4,037 received anti-dementia medication (44.8%) during the 
follow-up period. The untreated cohort had a higher Charlson Comorbidity Index (3.54 vs. 3.22, p<0.0001) 
and  were more likely to be institutionalized at the time of diagnosis (10.45% vs. 4.26%,p<0.0001). After their 
index AD diagnosis, the untreated cohort had a shorter time-to-institutionalization (188.5 days vs. 283.1 days, 
p<0.0001), and higher rate of institutionalization compared to the treated cohort (11.01 vs. 9.49 per 100 person 
years, p=0.0044) 

Conclusion 

Newly diagnosed AD patients who did not receive anti-dementia treatment had more severe 
comorbidities.  Untreated AD patients were more likely to have been institutionalized at their time of diagnosis, 
and the period afterwards.  
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Aims 

To assess the knowledge and attitude [KA] on Alzheimer’s and related dementias amongst final MBBS students. 
To assess whether a dementia awareness session can improve knowledge and attitude or not. 

Method 

 82 consenting  final MBBS students of Pramukhswami Medical College, Karamsad, India, were asked to fill 
Alzheimer’s Disease Knowledge Scale [ADKS] and Dementia Attitude Scale[DAS] questionnaires at baseline. 
After this, a sensitization program was conducted by a group of motivated medical students, guided by a 
neurology professor and a geriatric care social worker. The students were subjected to the same questionnaires 
again post sensitization program. 

Results 

The ADKS scores at baseline had a mean score of 57%. After the sensitization program, the mean score 
increased to71% amongst medical students. The mean DAS scores showed improvement from 3.3 at baseline to 
3.4. However on looking at the subsets of DAS questions, there was no change in the comfort scores amongst 
students.There is lack of knowledge, awareness and attitude towards dementia amongst medical students. 
Although the knowledge and attitude of students towards dementia improved with sensitization program, the 
students were still not comfortable in dealing with patients with dementia. 

Conclusion 

There is a lack of appropriate teaching on dementia care in the current MBBS curriculum. The students should be 
subjected to regular interactions with dementia patients to help fade away this barrier and enable better outcomes 
to improve the quality of life of people with dementia.  Sensitization programs like the one done by us may help 
improve this lacuna. 
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Aims 

Deficits in autobiographic memory in Alzheimer’s disease are well established and can be assessed by various 
instruments such as the Bielefelder Autobiographical memory inventory (BAGI) which captures free semantic and 
episodic memories by a semi-structured interview. In routine dementia diagnostics patients are often asked for 
memories of certain events by cued recall. One surrogate for free recall is the Flashbulb Memory Test (FMT). 

Method 

109 (age: M = 83.05 years, sd = 9.64; median Global Deterioration Scale: 3) persons living in nursing homes 
were assessed with BAGI (primary school) and FMT (fall of the Berlin wall). BAGI episodic and semantic total 
scores were obtained and FMT was scored as succeeded to remember, cued recall or failed. 

Results 

Performance in episodic memory (BAGI) was better in control subjects than those with dementia (t (53) = 2.72, p 
= .009). Episodic but not semantic memory scores were related to FMT performance (r = .461, p < .001). 
Additionally episodic memory according to BAGI-Scores was significantly correlated with GDS Scores (r = -.465, 
p < .001), FMT was associated with GDS (r = -.371, p = .001). 

Conclusion 

Performance in episodic memory assessed with BAGI is associated with GDS-Scores and with FMT. These 
findings support the use of FMT in clinical practice. 
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Aims 

In the last decade a number of guidelines such as the PRISCUS list were developed to improve the prescription 
of psychotropic drugs in particular antipsychotics, antidepressants and tranquilizers in the elderly. We therefore 
sought to establish the prevalence of psychotropic drug use in nursing home residents and to analyze the 
prevalence of potentially inappropriate medications (PIM). 

Method 

Psychotropic drug prescription was established in 397 nursing home residents (age: 82.67 (SD 9.37); Global 
Deterioration Scale: 4.3 (SD 1.77)) from 12 nursing homes in different parts of Baden-Württemberg. For data 
analysis, the number of PIM according to the PRISCUS list were determined. 

Results 

On baseline, 93.9% of subjects were on medication for medical conditions while 64.5% received psychotropic 
drugs with antipsychotics (40.1%) followed by antidepressants (33.4%) and analgetics (32.6%; opioids: 15.3%). 
Antidementia drugs were only prescribed to 13.8%, anxiolytic and sedative drugs to 9.5% and 5.6%, respectively. 
Concerning the antipsychotics, 26.8% received atypical, 23.5% low potency, and 3.3% high potency neuroleptics. 
65 prescriptions were classified as PIM. 

Conclusion 

Our results confirm earlier reports of inappropriate prescriptions of psychotropic drugs in nursing home residents. 
PIM mainly involved neuroleptics followed by antidepressants and benzodiazepines. Moreover, along with the 
results of a new epidemiological study from Denmark, analgetics – in particular opiates – were frequently 
prescribed while the prescription of antidementia drugs stayed at a low level. 
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Aims 

It is frequently observed that autobiographic memory (AM) is compromised even in early stages of Alzheimer’s 
dementia. However, little is known about the progression of AM deficits in preclinical Alzheimer’s disease or mild 
cognitive impairment (MCI). We therefore sought to investigate the development of AM from the Interdisciplinary 
Longitudinal Study of Adult Ageing (ILSE).  

Method 

AM was assessed at the third and fourth examination wave of the ILSE with a seven year interval. 64 males and 
52 females aged 53-75 years (M = 61.06, sd = 8.92) – who were cognitively healthy at the third examination wave 
– were asked to remember episodes from their life using the semi-structured interview Bielefelder 
Autobiographical memory inventory. Average semantic and episodic memory scores were analyzed by repeated 
measures anova to examine the AM changes and difference between persons diagnosed with MCI or AD seven 
years later. 

Results 

Preliminary results show significant decline of AM over the seven year interval for both groups (F [1,114] = 16.76) 
and more prominently in episodic than in semantic memory (F [1,114] = 10.20). More important a significant 
interaction between memory aspect (episodic vs. semantic) and diagnosis (cognitively healthy vs. impaired) was 
revealed (F [1,114] = 6.60); differences concern episodic AM; p’s < .05. 

Conclusion 

AM decline can be found in healthy aging but is more prominent for episodic aspects of AM and in early or 
preclinical stages of AD. Assessment of episodic AM could be helpful in early diagnoses of AD. 
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Aims 

Epidemiological evidence revealed patients with type 2 diabetes mellitus (T2DM) increased risk of 
neurodegenerative diseases (ND) including dementia and Parkinson’s disease (PD). The effects of metformin 
exposure on dementia and PD risk in T2DM patients are unknown. Our goal is to evaluate the effect of metformin 
exposure on the risk of dementia and PD in T2DM patients. 

Method 

We performed a cohort study using Taiwan’s National Health Insurance research database. We recruited 4651 
metformin cohort, along with comparable number of non-metformin controls by propensity score matching. 
Multivariate Cox proportional hazard regression was conducted to estimate the effect of metformin on risk of 
dementia and PD after adjusting for several confounding factors. 

Results 

During the twelve-year follow-up, metformin cohort had higher risk of developing PD compared with non-
metformin cohort (HR: 2.27, 95% CI=1.68-3.07). Metformin cohort also had a higher risk of all-cause dementia 
(HR: 1.66, 95% CI=1.35-2.04). Moreover, metformin exposure increased risk of Alzheimer’s dementia (HR: 2.13, 
95% CI=1.20-3.79) as well as vascular dementia (HR: 2.30, 95% CI=1.25-4.22). There were also exposure-
duration and dosage-related effects on the dementia and PD occurrence.    

Conclusion 

Long-term metformin exposure in T2DM patients may be harmful for neurodegenerative diseases including 
dementia and PD development. Further large scale, prospective trials are warranted to clarify the association.  
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Aims 

The identification and enlistment of suitable participants into dementia research is challenging. People with 
dementia are typically underrepresented in research. Inadequate participation may undermine our understanding 
of dementia from a population health perspective, the opportunities for improvements in care and for discoveries 
towards a cure. 

Registries of potential research participants are powerful tools. The development of policies overcoming obstacles 
to implementing a dementia registry which links existing recruited research participants and new participants is 
described.   

Method 

Currently, significant recruitment of people with dementia occurs in Australia in separate studies but there is no 
linking of the minimum data to understand, with a panorama view, the people who are participating in research. 
And there is no opportunity to engage in additional studies, with people who have already shown a willingness to 
be involved in research. In addition, Australia does not have a mechanism to support the community to cohesively 
participate in dementia research. The required policy and procedure elements for the registry were identify using 
a range of methodologies and the collaboration of multidisciplinary team of stakeholders.  

Results 

A policy and action plan was developed which addressed ethical and procedural issues from different stakeholder 
perspectives, to enable a Registry to be established which will link community members with and without 
cognitive impairment, to researchers as a means of moving forward research focused on dementia. 

Conclusion 

People with dementia are often excluded as participants from research because of the challenges associated with 
consent and capacity. The policy requirements associated with these issues need to be resolved. 
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Aims 

The Informant Questionnaire on Cognitive Decline in the Elderly individuals (IQCODE) is a reliable, validated 
informant-based instrument in dementia screening. However, previous studies have evaluated the only ability to 
discriminate dichotomously, such as cognitively normal individuals from dementia, cognitively normal from MCI or 
MCI from dementia. This study investigated the utility of the IQCODE for classifying the different stages of 
cognitive dysfunction. 

Method 

We examined 759 consecutive participants (179 controls, 356 with MCI, and 224 with dementia). Multi-category 
receiver operator characteristic (ROC) curves were evaluated to classifying the three stages of cognitive 
dysfunction. 

Results 

The volume under the surface statistic (VUS) was 0.60. The optimal cut-points estimated based on the ROC 
surface and Youden Index provided correct classification probabilities for controls, MCI and dementia of 3.2 and 
3.7 and 3.3 and 3.7 respectively. 

Conclusion 

IQCODE could be probably useful to classify three stages of cognitive dysfunction as cognitively normal, MCI and 
dementia. 
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ANTICHOLINERGIC AND SEDATIVE MEDICATIONS USE AMONG DEMENTIA PATIENTS: A 
RETROSPECTIVE ALZHEIMER’S DISEASE BIOMARKER STUDY 
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Aims 

CSF biomarker analysis is useful in identifying incipient and atypical Alzheimer’s disease (AD) patients. 
Anticholinergic and sedative medications may decrease cognitive functions among older people. Our objective 
was to examine anticholinergic and sedative medications use in a group of memory clinic patients under 
evaluation for neurodegenerative disorders.  

Method 

Study included 629 patients of which CSF biomarkers were assayed. Baseline data was collected at the date of 
CSF sample analysis. Baseline data included regularly taken medications. After follow-up period we defined 
diagnoses. Minimum follow-up time was three and half years. Anticholinergic and sedative medications were 
determined by using Rudolph risk scale and sedative load model that determine medications adverse effects from 
0 to 3 and 0 to 2, respectively. Use of anticholinergic medications was defined as having Rudolph risk scale score 
≥1. Use of sedative medications was defined as having sedative load model score ≥2.  

Results 

Anticholinergic and sedative medications used by 16% (n=40) and 17% (n=42) of AD patients, respectively. 
Patients that were diagnosed other cognitive disorder used more commonly anticholinergic and sedative 
medications compared to AD patients (p-value 0.002 and <0.001, respectively). Prevalence of anticholinergic and 
sedative medications were most frequent among frontotemporal dementia (FTD) patients (35% n=27 and 36% 
n=28, respectively). The most commonly used anticholinergic medications were antipsychotics. Antidepressants 
were the most commonly used sedative medications.  

Conclusion 

Anticholinergic and sedative medications were common among patients with cognitive disorders, especially 
among those with FTD. Frequent use of medications with adverse effects should be carefully considered and 
users monitored regularly.  
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SYMPTOMS AND FACTORS INFLUENCING CLINICAL COURSE OF PATIENTS WITH DEMENTIA WITH 
LEWY BODIES (DLB) 
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Aims 

To describe the presenting symptoms in patients with Dementia with Lewy Bodies (DLB) and to investigate 
factors influencing diagnostic delay and disease course.   

Method 

Retrospective cohort study in two memory clinics in the Netherlands with 130 patients with probable DLB between 
2005-2015.  

Results 

Time between first subjective symptoms and first hospital visit was two years and the time between first hospital 
visit and diagnosis was more than one year.   

Cognitive complains were the presenting symptoms in 80% and motor disturbances in 12%. During disease 
course the core symptoms visual hallucinations, parkinsonism and fluctuations appeared in 81%, 73% and 52% 
respectively.  

We analyzed several prognostic factors in different groups in our cohort.  Parkinsonism was more common in 
male patients. In women visual hallucinations started at a younger age and were reported earlier during clinical 
course, but did not occur more frequently. Patients with an age at onset below 70, scored better on clock drawing 
test and MMSE. Delay in the diagnosis was longer in this group and depression  was more often reported . 

Conclusion 

There is a delay in the diagnosis of DLB. Most of the core symptoms appear during clinical course and are initially 
not mentioned or not present. Age at onset seems to play a role in delay. Different potential prognostic factors 
were studied, but we did not find evidence for those factors influencing  the clinical course of DLB. 
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Aims 

Little research has been done focussing on the motivations, opinions and experiences of patients in relation to 
their clinical trial participation and their individual research result (IRR). Here we investigated the patient 
perspective towards disclosure of Amyloid PET results in a research context. 

Method 

Semi-structured interviews with amnestic MCI (aMCI) patients as a part of an investigator-driven diagnostic trial 
(EUDRACT nr 2013-004671-12) where participants could opt to know their IRR (option to receive Amyloid PET 
scan binary visual read result). 
A mixed-method approach was used: (1) Transcripts were analysed via qualitative content analysis.(2) A 
quantitative approach was used to analyse the reasons and (dis)advantages as provided by the participants.  

Results 

Thirty-eight aMCI participants agreed on participating and wanted to know their IRR.  
To receive their result and to help out science were most frequently mentioned as reasons for participation. The 
two most frequently mentioned reasons for wanting to know their IRR were to know what is going on with their 
health and to plan the future by making arrangements, such as plans regarding inheritance tax, moving to a 
smaller house, end-of-life decisions, etc. The emotional risk was mentioned as a main disadvantage of knowing 
the IRR. However, not knowing the result was considered emotionally difficult too by the patients as they 
expected to remain in doubt and uncertainty under such conditions.  

Conclusion 

Knowing what is going on with their health and the ability to plan for the future were the principal advantages of 
obtaining their Amyloid PET result reported by patients diagnosed with aMCI. 
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Aims 

In August 2015 the Australian Therapeutic Goods Administration (TGA) limited the indication for risperidone in 
dementia to a maximum of 12-weeks for psychotic symptoms, persistent agitation or aggression unresponsive to 
non-pharmacological approaches in moderate to severe Alzheimer’s disease. Risperidone was no longer 
indicated for other dementias due to the increased risk of cerebrovascular adverse events in patients with 
vascular or mixed dementia (OR 5.3(1.2-48.1) compared to Alzheimer’s OR 2.2(0.9-6.9)).  
 
Evidence-based information about the change was delivered via the TGA’s Medication Safety Update. Changes 
were made to Australian Product Information, and indications for subsidization under Australia’s Pharmaceutical 
Benefits Scheme.  Subsequent interventions via NPS MedicineWise and, Veterans’ MATES (Australian 
Government Department of Veterans’ Affairs) have been implemented. 
 
The aim was to determine the effect of the policy and educational programs on the use of antipsychotics in the 
management of dementia.  

 

 

Method 

A segmented regression analysis using a 10 percent sample of the Australian Government Pharmaceutical 
Benefits Scheme (PBS) claims database was conducted. Low-dose antipsychotics were examined for people 
aged 65 years and older.  

Results 

At the time of the regulatory intervention 3.7% of the sample were dispensed risperidone, 2.6% olanzapine, 1.5% 
quetiapine and 0.6% haloperidol. Preliminary results show a 12% relative decrease in the dispensing of 
risperidone at 6-months after the regulatory intervention (p=0.002). There was no increase in the dispensing rate 
of the other low-dose antipsychotics.  Analysis of the additional effect of the educational interventions is 
underway. 

 

Conclusion 

Use of antipsychotics in dementia has decreased subsequent to regulatory changes. 
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Aims 

To evaluate the safety, tolerability and efficacy of an oral preparation of glucose, malate and resveratrol (RGM) in 
slowing the progression of Alzheimer’s Disease (AD). 

Method 

33 subjects with mild to moderate AD were screened, 28 randomized (13 placebo, 15 treatment). Outcomes 
include Alzheimer’s Disease Assessment Scale (ADAScog), Mini-Mental State Examination (MMSE), and ADCS 
Activities of Daily Living (ADCS-ADL). Subjects received RGM (5g dextrose, 5g malate, 5mg resveratrol) or 
placebo, twice daily. Group differences in changes scores from baseline in outcomes were compared at 3, 6, and 
12 month visits. Rate of change was examined using Generalized estimating equations. 

Results 

Subjects were successfully randomized with similar between group characteristics on age, gender, and 
education. Mean ADAScog, MMSE, and ADCS-ADL scores were similar at baseline. For MMSE, mean change 
scores from baseline at each follow up visit were 0.09, -1.27, and -3.27 for control, and 1.15, 0.45, and -1.73 for 
treatment group, respectively. For ADAScog, mean change scores from baseline were -0.83, 1.45, and 5.33 at 
each follow up visit for control, and -0.21, 1.33 and 2.00 for treatment group, respectively. For ADCS-ADL, mean 
change scores from baseline were -1.83, -1.27, and -5.58 at each follow up visit for control, and -0.64, -1.83, and 
-0.75 for treatment groups, respectively. Differences were statistically nonsignificant. Fewer adverse events were 
reported in the treatment group (p<.05). 

Conclusion 

Though small sample size precludes definitive findings, results suggest it is reasonable to evaluate this regimen 
for beneficial effects in slowing the progression of AD. 
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Aims 

In Sweden, 24000 strokes occur each year, 10% of those in people with pre-existing dementia. Aim of our study 
was to investigate clinical characteristics and pre-hospital management of patients with dementia affected by a 
stroke. 

Method 

We conducted a cross-section analysis of SveDem, Swedish dementia registry, and Riksstroke, Swedish stroke 
registry, and identified 1967 patients with pre-existing dementia and first registered stroke 2007–2014. The data 
on comorbidities and medication was obtained from patient and medication registries. Patients were matched by 
sex, age, region and year of stroke with 8963 control subjects with first registered stroke and no dementia 
diagnosis.  

Results 

In the 1967 patients with pre-existing dementia and stroke, vascular dementia dominated (25.4%), followed by 
mixed dementia (23.9%) and Alzheimer’s dementia (21.9%). While dementia and control populations did not differ 
significantly in age and sex, patients with dementia were more likely to be institutionalized and require help with 
daily activities before the stroke (p<0.001). The dementia group had a higher predominance of hypertension, 
atrial fibrillation and diabetes; however, they were less likely treated with anti-hypertensives and warfarin (all 
p≤0.001), but not the antidiabetics (p=0.99). There was no significant difference in activation of thrombolysis 
alarm (p=0.623), moreover, patients with dementia were more likely to be transported to hospital by ambulance 
(p<0.001). 

Conclusion 

Patients with dementia affected by stroke receive at least equal standard of care when it comes to the transport to 
a hospital, but are treated less vigorously for stroke risk factors. 
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Aims 

To propose a rehabilitation model for improving arm swing coordination and dynamic postural control in 
Parkinson's Disease (PD). 

Method 

Dynamic postural control was examined in six patients with Parkinson's disease (PD) by Nintendo Wii balance 
board (NWBB). They were introduced to perform 2 arm swing patterns; alternation (Alt) and synchronization (Syn) 
during standing on the board in 3 conditions; before training (no cues), training with auditory cues (100% of arm 
swing cycle), and after training (cues). Postural sway was determined by center of pressure (CoP) in terms of 
posturographic data. Data analysis included general demographic data, Hoehn and Yahr scale (H&Y), UPDRS III 
(motor score), levodopa equivalent dose (LED), freezing of gait questionnaire (FOG-Q), PIGD and tremor present 
and the Montreal cognitive assessment (MoCA). The data were analyzed by using ANOVA, Wilcoxon Signed-
Rank test, and dimensional clustering method on MATLAB.  

Results 

Significant differences among before training, during training with auditory cues (AC), and after training were 
reveled in PL (f = 10.582, p = 0.001) and ∆ML (f = 4.468, p = 0.03) in alternation. In synchronization, significant 
differences were observed in PL, RMS, Min AP and ∆ML.Before training showed unsynchronous pattern of 
degree of coordination comparing with training and after training. The degree of coordination after training was 
better than before training. Arm swing training with AC expressed better degree of coordination than before 
training. 

Conclusion 

Arm swing training with auditory cues regulated degree of coordination of dynamic postural control in Parkinson’s 
disease.  
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Aims 

The aim of this study was to investigate the improvement of motor function in early PD patient with 8-week mild to 
moderate intensity cycling training. 

Method 

The participants had to be diagnosed with idiopathic PD according to the UK Parkinson's Disease Brain Bank 
criteria by a movement disorders specialist, an age between 45-70 years, modified Hoehn and Yahr stage from 1 
to 2.5 during off state, and were excluded if they presented with significant cognitive impairment (MoCA score< 
26). The eligible participants were trained twice a week for 8 weeks, a total of 16 sessions cycling exercise. 
Initially, individuals cycled on the bike, at a self-selected speed; however, they have to reach to main exercise (30 
min, 40-60 rpm, at least) within 2 weeks. The outcome measures are motor function, timed up and go test, activity 
of daily life, quality of life. All of them completed 3 assessments at pre-training, post-4 weeks, and post-weeks.  

Results 

We recruited 9 participants. Two females and seven males with mean age 61.66±7.31 years. Over 8 weeks, 3 
assessments at pre-training, post-4 weeks, and post-weeks for cycling cadence (38.75±11.03, 48.06±8.70, 
50.41±5.53, P=0.004), UPDRS motor score (25.00±8.58, 21.22±6.32, 17.22±6.22, P=0.000), time up and go test 
(7.59±1.29, 7.69±1.36, 7.12±0.91, P=0.045) were improved significantly. However, ADL and PDQ-39 were not 
improved.  

Conclusion 

Our pilot study showed that 8-week mild to moderate intensity cycling training might improve motor function in 
early PD patients.. 
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Aims 

Persons with Parkinson’s disease have increased risk of falls (1), impaired rate-of-force-development and 
impaired fine motor skills (2,3) . The aim was to study associations between measured motor function and 
disease severity in persons with PD. 
 
 

Method 

Seventy well-medicated persons with idiopathic PD (30 females) with Hoehn-Yahr 2.31± 0.41 and age 66±9 years 
participated. Gross motor function was measured at different levels of complexity (high complexity: dynamic 
balance (medio-lateral movements), medium complexity: 5 cycle sit-to-stand, low complexity: 6-min walk test). 
Time for 40 repetition dynamic balance, time for 5 cycle sit-to-stand and 6-min walking distance were 
determined.  Fine motor function was measured as performance during a computer mouse pointing task and 
expressed as % correct answers. Disease severity was assessed with UPDRS. UPDRS-Motor score was used. 

Results 

Performance during all four motor tasks was associated with UPDRS-Motor score (|r|= 0.278-0.487). A back-ward 
elimination model including dynamic balance and fine motor function explained 21% of the variance in UPDRS-
Motor score. 

Conclusion 

Gross and fine motor function were individually associated with UPDRS-Motor score.  UPDRS score combined 
with specific motor function assessment of persons with PD is recommended to stimulate evidence based and 
targeted rehabilitation in persons with PD. 
 
References: 
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3.      Rose MH, Løkkegaard A, Sonne-holm S, Jensen BR. Motor Control. 2013;17:203-207 
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Aims 

The aim of this study was to investigate the effect of a single session moderate-intensity treadmill exercise on 
serum levels brain-derived neurotrophic factor (BDNF) and its precursors (proBDNF) in patients with Parkinson’s 
disease (PD). 

Method 

Patients responded to the Mini Mental State Examination (MMSE), Unified Parkinson’s Disease Rating Scale, 
Beck Depression Inventory and International Physical Activity Questionnaire. The subjects were instructed to 
walking on a treadmill and to increase the speed during the first fifteen minutes to reach the target heart rate 
training zone (60-65%, moderate intensity). So, they had to walk for another fifteen minutes in this intensity. 
Finally, they had to decrease the speed in the last five minutes to cool. Blood samples were collected before and 
after session. 

Results 

Thirty PD patients (24 men, 63.8±9.9 years old) were able to be reached the target heart zone training. Patients 
with a typical onset PD had mild to moderate impairment (UPDRS, 51.1±13.9) and mean disease duration of 6.0 
(±3.5) years. There were increased on proBDNF (p<0.001) and BDNF (p=0.041) serum levels after a single 
session of treadmill. However, there wasn’t a correlation between the serum levels of proBDNF and BDNF with 
other demographic and clinical features. 

Conclusion 

Our results showed that the protocol used was able to increase these biological variables after acute aerobic 
exercise. These results are important considering the roles of BDNF in nervous system.  
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ADPD7-0741 
COMPARISON OF PAPER AND ELECTRONIC VERSIONS OF THE EQ-5D AND PDQ-8 IN PATIENTS WITH 
PARKINSON’S DISEASE 
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Aims 

PDQ-8 and EQ-5D are instruments used to evaluate the health-related quality of life in patients with Parkinson’s 
disease (PD). This study assessed the consistency, compliance, and usability of  electronic versions compared to 
paper versions of these instruments. 

Method 

Fifteen PD patients participated in this study. For the first 7 days electronic EQ-5D (accomplished in the morning) 
and PDQ-8 (accomplished in the evening) were completed on an iPad, while 30 days later they were completed 
on an iPhone. Paper versions of both instruments were completed on Days 1, 8, 31, and 38. 

Results 

Wilcoxon Signed Ranks Tests were used to assess the difference between the use of each instrument comparing 
different modalities. For EQ-5D questions, no significant differences were observed between the iPad and paper 
(p>.3) or between iPhone and Paper (p>.3), except for the Health State VAS on one of the days (Day 38 z=-
2.111, p=.035). For PDQ-8 questions, there was no statistically significant differences between the iPad and 
paper (p>.1) or between iPhone and paper (p>0.08). No statistical significance was observed in assessing the 
consistency between the iPad and iPhone, using one-way ANOVA and Linear Mixed Models, for either 
instruments. Compliance rates were higher on iPhones than on iPads, and higher in the morning than the 
evening, but lowered after the 4

th
 consecutive day of testing. Patient Surveys indicated preference in the use of 

the iPhone due to its’ portability. 

Conclusion 

These results suggest mobile applications, especially on an iPhone, may be a viable tool for robust outside clinic 
monitoring of PD. 
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ADPD7-1827 
THE EGAIT-SCORE: A SENSOR-BASED, AUTOMATED, AND INDIVIDUALIZED SCORE FOR GAIT 
IMPAIRMENT IN PARKINSON'S DISEASE 
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Aims 

Rating of motor symptoms in Parkinson’s disease (PD) using the Unified Parkinson’s Disease Rating Scale – Part 
III (UPDRS-III motor score) supports the diagnosis and outcome in clinical studies and care. Gait impairment is a 
major symptom in PD, limiting quality of life and daily activities, but only one item within the UPDRS-III describes 
gait with low resolution and a substantial inter-rater variability. Recent developments in mobile healthcare 
technologies allow objective assessment of gait impairment using motion-sensors. Thus, we aimed to develop a 
sensor-based gait analysis system computing one single score that quantitatively measures PD-related gait 
impairment.  

Method 

Using machine learning concepts, we generated an instrumented score reflecting gait-related changes assessed 
by the clinician (UPDRS-III). 262 standardized gait tests from 155 PD patients (H&Y <4, UPDRS-Item Gait <3) 
were used to generate the individualized eGaIT score by multiple regression algorithms using over 700 
parameters including spatio-temporal gait parameter and statistical features from 3D-gyroscopes and 3D-
accelerometer laterally attached to both shoes.  

Results 

The individualized eGaIT score showed high correlation to the UPDRS, differed between H&Y stages cross-
sectionally, and also reflected motor-changes in a subgroup longitudinally. The score was validated using an 
independent cohort of 14 de-novo patients treated with rasagiline for  2, 6, and 12 weeks revealing strong 
correlation to the UPDRS changes.  

Conclusion 

In summary, we developed the first individualized objective score for gait impairment in PD that is purely based 
on sensor-technologies and algorithms, and that might serve as an objective and complementary gait assessment 
target for clinical studies and care. 
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ADPD7-0818 
GAIT-AID FOR FREEZING GAIT OF PARKINSON’S DISEASE 
H. Lee
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Aims 

we propose a gait-aid system built upon smart glasses. Parkinson’s disease (PD) is a chronic progressive 
disease caused by loss of dopaminergic neurons in the substantia nigra, degenerating the nervous system of a 
patient over time.PD symptoms can cause gait disturbance such as freezing of gait (FOG) for patients. 
Meanwhile, a recent study shows that the gait of PD patients experiencing FOG can be significantly improved by 
providing the regular visual or auditory patterns for the patients. 

Method 

Our system continuously monitors the gaits of a PD patient to detect FOG, and upon detection of FOG it projects 
the most effective visual patterns on the glasses as if the patterns were actually on the floor. 

Results 

We demonstrate that our system improves the gait speed and stride length of PD patients by 19 _ 23% and 25 _ 
36%, respectively. Moreover, our system is much safer than the existing systems where the visual patterns may 
block the wearer’s sight. 

Conclusion 

Our gait-aid system based on smart glasses can be adapted for and applied to FOG of PD. 
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ADPD7-0711 
THE ASSOCIATION BETWEEN INTAKE OF DIETARY FIBER AND FLUID AND CONATIPATION IN 
PATIENTS WITH PARKINSON’S DISEASE 
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Aims 

To clarify the relationship between dietary fiber and fluid intake, and constipation in Parkinson’s disease (PD) 
patients. Although previous studies reported that intake of a large amount of dietary fiber improved constipation in 
the general population, the effect of that in PD patients is not currently known. 

Method 

We evaluated out-patients with PD using a cross-sectional study. Constipation was evaluated using ROME III 
constipation criteria. We estimated daily dietary fiber (total, soluble and insoluble) and fluid intake for three days 
(two week days and one weekend day) using food diaries and pictures, and divided patients into three groups 
(tertiles); low, moderate and high dietary fiber or fluid intake. We conducted multiple logistic regression 
analysis about the association of constipation with dietary fiber and fluid intake using three categories. 

Results 

74 subjects (30 males, mean age 72.0 y, disease duration 7.5 y, HY stage 2.2, MMSE 27.2) were included. 56 
patients met ROME III constipation criteria. Soluble dietary fiber made a significant contribution to constipation by 
logistic regression analysis (p = 0.021). Constipation decreased for moderate intake without significance (odds 
ratio 0.62, 95% confidence interval 0.06-6.68; p = 0.692), and increased for high intake significantly (odds ratio 
41.38, 95% confidence interval 1.07-1599.23; p = 0.046) compared to that for low intake. There was no 
relationship between total and insoluble dietary fiber intake or fluid intake and constipation. 

Conclusion 

A moderate intake of soluble dietary fiber might decrease constipation in PD patients. However a high intake of 
soluble dietary fiber appeared to be harmful. 
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VALIDATION AND RELIABILITY STUDY OF TURKISH VERSION OF THE NON-MOTOR SYMPTOMS 
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Aims 

Non-motor Symptoms of Parkinson’s Disease are common and one of the most important determinant of quality 
of life of patients and carers. Many of these sypmtoms can began years before the motor signs. This study aimed 
to evaluate Turkish transcultural adaptation, reliability and validity of Non-motor Symptoms Questionnaire 
(NMSQ) which is a screening tool developed to asses non-motor symptoms of  Parkinson’s Disease.  

Method 

A hundred and fourteen patients who were included in the study were diagnosed with Parkinson’s Disease. They 
were presented to the outpatient clinic of the Marmara University Faculty of Medicine, Neurology department, 
between May 2016 and September 2016. The Turkish translated version of NMSQ (NMSQ-TR), UPDRS, Hoehn 
& Yahr (H&Y), Hospital anxiety and depression scale (HADs), Mini mental state examination (MMSE), Epworth 
Sleepiness Scale (ESS), Pittsburgh Sleep Quality index (PSQI) were used as the main outcome measures.  

Results 

The data analysed with KR-20 (Kuder-Richardson 20) formula for internal consistency and NMSQ-TR total score 
and subdomains were higher than 0.80.  
 
Table-1: Correlation of NMSQ-TR and aspects with other assessment tools 

   r  p  

NMSQ total        

MMSE  -0.237  0.011*  

H&Y  0.419  <0.001**  

UPDRS total  0.589  <0.001**  

NMSQ sub-domains        

Sleep - PSQI  0.463  <0.001**  

Depression/anxiety – HADS-D  0.531  <0.001**  

Depression/anxiety – HADS-A  0.600  <0.001**  

 r:Spearman correlation coefficient                        *p<0.05             **p<0.01 

Conclusion 

The psychometric features of NMSQ-TR are satisfactory and our results are consistent with the previous literature 
findings. NMSQ-TR is a valid and reliable tool to screen NMS in Parkinson’s disease. 
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CAN WE HELP PARKINSON DISEASE PATIENTS MINIMIZE THEIR EMERGENCY ROOM VISIT OR RE 
ADMISSION AFTER A RECENT HOSPITALIZATION? 
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Aims 

In a most recent study published in Movement Disorders clinical practice on June 2016, Fleisher etc all report 
than a low health literacy is common and associated with care giver burden and a higher likelihood of 
hospitalization in patients with Parkinson Disease or PD. 
 
 With the expertise in the  management of PD, the authors: neurologist and treating physical therapist 
collaborated on a retrospective chart analysis  to explore the common cause of PD patients hospitalization or 
emergency room visits and to investigate if these findings can be reduced  or modified,    

Method 

Retrospective chart review using Kinnser electronic medical recording  system.   

Results 

 We looked at the electronic  chart mendicant record of  100 PD  patients serviced from 8-1-2015 to 9-1-2016 for 
intermittent home health services such as nursing, physical therapy, occupational therapy ,speech therapy and 
home health aide services.Nursing care provides education to patients on proper diet, nutrition, hydration, and 
medication management. Aide services provides education on bathing support and assistance with 
other  activities of daily living.  During the 1 month home health care:30 (30%) patients were hospitalized for the 
following reason: 1. Urinary tract infection on UTI- 12 cases- 40% (8 of them didn't have home health nursing)2. 
Injury caused by fall- 10 cases ( no physical therapy )3. Dehydration/malnutrition- 6 cases- 20%4. Respiratory 
Infection- pneumonia/bronchitis-1 case - 3%5. Heart Failure-1 case - 3%    

Conclusion 

In this  short 30 day retrospective chart review, we discovered that the three most common cause of re-
admissions or ER visits can be potentially avoided.   
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RESEARCH TRENDS IN NEUROLOGY LITERATURE FROM 2011 TO 2015: A BIBLIOMETRIC ANALYSIS 
A. Ghassemi

1
, K. Shafiee

1
, M. Khzaneha

2
, R. Azarnia

1
 

1
, Neurology Research Center, Kerman, Iran 

2
, Medical Informatics, Kerman, Iran  

 
Aims 

Literature in neurology has undergone significant developments recently. Analyzing the literature using 
bibliometrics can facilitate research allocation and enhance research productivity. The aim of this study was to 
evaluate the research trends in neurology literature from 2011 to 2015 using bibliometric analysis. 

Method 

In a descriptive review, Thomson Reuters Web of Science (formerly ISI Web of Knowledge) was evaluated for the 
most cited articles and journals in neurology from 2011 to 2015. Trend of publications was evaluated for five main 
categories of neurological disorders: (i) cerebrovascular disorders or stroke, (ii) neuromuscular or peripheral 
nerve disorders, (iii) epilepsy or seizure, (iv) demyelinative disorders or multiple sclerosis, and (v) degenerative 
disorders or dementia. 

Results 

Out of 1387980 medical articles in 2015, 440564 articles (31.7%) were in the field of neurology. Most articles 
were published about cerebrovascular disorders (92502) with the increase rate of 149% from 2011 to 2015 (fig-1). 
The majority of articles were original research (68.8%). Characteristics of the 10 highest cited articles in 
neurology are shown in fig-2. The highest H-index (292) belonged to the “Neurology” journal. Top 10 journals with 
the highest citations in each category of neurological disorders were extracted; fig-2 provides data about 
cerebrovascular disorders. The United States, Japan, Germany, the United Kingdom, and Italy published the 
highest number of articles. 

Conclusion 

Neurology is one the most studied fields of medicine; the number of neurological publications has grown by a rate 
of 133.9% from 2011 to 2015. Within this time period, cerebrovascular disorders have gained the most attention. 
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IS NERBLOC, THE BOTULINUM TOXIN TYPE B FORMULATION, AN EFFECTIVE THERAPY FOR 
CERVICAL DYSTONIA? 
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Aims 

To test the efficacy of NerBloc, a botulinum toxin type B (BTB) for patients suffering from cervical dystonia. 
 
 
       

Method 

Patients (77) with cervical dystonia that was difficult to treat with only oral medication were enrolled in this study. 
Drug efficacy and duration of efficacy were assessed by measuring the overall improvement in disease severity, 
disability, and pain associated with each administration of BTB. We also assessed the effect of BTB 
administration in ten patients who switched to BTB from a botulinum toxin type A (BTA), as evaluated by the 
Toronto Western Spasmodic Torticollis Rating Scale (TWSTRS). 

Results 

Four episodes of adverse effects were observed. A same proportion of patients with no history of BTA usage 
reported improvement and did those with history of BTA usage. However, the severity of symptoms, disability, 
and pain, as assessed by TWSTRS scores, improved in patients who switched from BTA usage to BTB. 

Conclusion 

BTB is an effective therapy for cervical dystonia. 

 
 
 
 

D
ow

nloaded from
 http://karger.com

/ndd/article-pdf/17/Suppl. 1/1/3135951/000464378.pdf by guest on 09 April 2024



 

Neurodegener Dis 2017;17(suppl 1):591-1890 - Page 1888 

 

  

  

K02.h. Movement Disorders: Other 
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SPECTRUM OF CLINICAL MANIFESTATIONS OF DOPAMINERGIC DYSFUNCTION IN HIV ASSOCIATED 
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Aims 

Human immunodeficiency virus (HIV), shows tropism for the central nervous system, causing a spectrum of 
clinical manifestations , best described by the term HIV associated neurocognitive disorder(HAND). HAND 
encompasses motor, cognitive and behavioral features, with the most severe form known as HIV associated 
dementia (HAD). 

Method 

We discuss two case reports with different clinical presentation of HAND, but both presenting the two most 
common movement disorders associated with HIV infection-parkinsonism and hemichorea. 

Results 

A 35 year old women presenting with marked bradykinesia, hypomimic facies, postural instability, subcortical 
dementia, dystonic postures, signs of pyramid tract involvement, cerebellar features and severe leucopenia. The 
second case is a 36 year old man, presenting with subacute onset of hemichorea. These two case reports reflect 
different ends of dopaminergic dysfunction caused by HIV tropism to basal ganglia.  

 

Conclusion 

Parkinsonism in HAND is atypical, with marked symmetrical bradykinesia and rigidity, lack of rest tremor and 
early postural instability. Cognitive disturbances are consistent with subcortical dementia. Dopaminergic 
dysfunction due to HAND, can also have clinical manifestation as hemichorea- the second most common 
movement disorder in AIDS.Questions are yet to be answered-weather to treat parkinsonism in HAND with 
levodopa, as there is a concern that dopamine can induce and accelerate HIV associated brain pathology. In our 
case highly active antiretroviral therapy (HAART), managed to bring parkinsonian features to a complete 
resolution, but manic episode than emerged- is it induced by the HIV infection only, or by the antiretroviral 
treatment? How to treat mania and not to induce Parkinsonism in HAND pattern.   
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Aims 

To identify the outcomes of the partnership between Pfizer and the Parkinson’s Disease Foundation (PDF) 
designed to 1. increase understanding of the patient experience; 2. better align clinical trial protocols with this 
experience and 3. identify potential patient reported outcome (PRO) tools.  

 
Method 

Seven PDF Parkinson’s Advocates in Research Advocates were selected via convenience sample by PDF staff 
to participate in a one-day patient panel. PDF Research Advocates provided community insights, opinions and 
experiences on challenges to functioning; activities of daily living; and quality of life as well as barriers to clinical 
trial participation in a series of open-ended questions developed by PDF staff in partnership with Pfizer staff. Data 
were transcribed and content was analyzed using descriptive statistics and thematic analysis. 

 
Results 

PDF generated a report with eight recommendations to clarify PD-specific definitions on PRO tools; alter PRO 
tools to employ a one-week recall period; and promote positive messaging and communications between 
research sites and people with PD to attract more people into clinical trials. Three of these recommendations 
directly resulted in modifications to a clinical trial design. Other insights were incorporated indirectly. Pfizer staff 
viewed this facilitated and curated interaction as an efficient and effective way to increase the voice of the patient 
in trial design. 

Conclusion 

Patient advocacy organizations play a crucial role in representing the PD experience to more efficiently design 
protocols and influence outcomes of clinical trials. The PDF/Pfizer patient panel project demonstrated the value of 
partnerships between industry and patient advocacy organizations.  
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Aims 

It is well known that many non-motor symptoms are recognized in patients with prodromal phase of Parkinson’s 
disease (PD). According to the dual hit hypothesis, Lewy bodies first appear in the olfactory bulb or peripheral 
autonomic nervous system. We assessed the relationships between olfactory dysfunction and other several 
clinical features including mental state, urinary and digestive dysfunction in patients with de novo PD. 

Method 

We enrolled 36 patients with de novo PD (16 men and 20 women, 73.6 ± 8.8 years, disease duration 1.4 ± 1.1 
years); and examined the Odor Stick Identification Test for the Japanese (OSIT-J), the Unified Parkinson’s 
Disease Rating Scale (UPDRS), mini-mental state examination (MMSE), frontal assessment battery (FAB), 

Generalized Anxiety Disorder 7-item (GAD-7)，Beck Depression Inventor（BDI-II）,Gastrointestinal Symptom 

Rating Scale (GSRS),  Overactive bladder symptom score (OABSS), [
123

I]meta-iodobenzylguanidine (MIBG) 
myocardinal scintigraphy, and coefficient variation of RR intervals (CVR-R) . Based on the OSIT-J score, we 
grouped into the following 3 groups (0-3: severe (S), 4-7: mild (M), 8-12: normal (N)), and compared the clinical 
parameters between the 3 groups. 

Results 

In GSRS, scores of domain of indigestion were 1.4±0.7 in (S) and 2.9±1.7 in (N), respectively. N patients had 
significantly higher score than S patients (p < 0.01). There were no significant differences in other examined 
parameters. 

Conclusion 

Patients with normal olfactory function noticed indigestion stronger than patients with severe olfactory 
dysfunction. Reflecting of heterogeneity of PD, the beginning, intensity and progression of non-motor symptoms 
might be different in individuals. 
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