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» Alzheimer’s disease (AD) is a progressive neurodegenerative disorder and the leading % Our variant-to-gene mapping framework integrates GWAS with multi-omics data (high-
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pinpoint true causal variants and their effector genes. rs12539172 GNB2 ok % To further investigate this locus, we conducted luciferase reporter assays using a 254
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* Expanding the regulatory region to 2Kb, we observed allele-specific regulatory effects
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ey for the SNP, with risk allele T displaying significant enhancer effect as compared to the

non-risk allele C in ReNcells while no such enhancer activity was observed for the 2Kb

.Causil SNP. . | —_
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w * RNA-seq 61 Fig 4. FERTM2 decreases with AT-neuropathology score. Differential
[l . * Promoter n gene expression analysis of snRNA-seq from post-mortem brain tissue _
Chromatin Accessibility focused derived from AD cases shows that FERMTZ2 levels decreased with
Capture-C ] Amyloid-Tau score (AT score), with A+T+ samples having significantly A) re e e
lower FERMT?2 levels as compared to A-T- samples. A+ denotes the >|
presence of amyloid; T+ denotes the presence of tau tangles (scored by LM, AP H_I'm m o
clinical and genotype data). Data courtesy of Edward Lee’s lab.
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Open Chromatin (ATAC-seq): I I I % [2] Knock-down of FERMTZ2 in HEK293T cells and rat primary neurons increased levels of APP and APP-derived
amyloid beta (AB) fragments.
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> 7 }F’é; % [3] Knock down of FERMTZ2 in iNeurons reduced levels of AB and phosphorylated tau levels.
Promoter Contacts:
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i 14 Human Cell Models: Research Question: What is the direction of effect of FERMT2 on AD pathology and how does the novel AD SNP
r?m?cli:)(;r:usa rs7149638 regulate FERMT?2 expression?

astrocytes
’ Yt _

Fig 1. Combining GWAS data with multi-omics to identify AD candidate variant-gene A) [ H H [ H H [ H
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pairs. A) The schematic of our variant-to-gene mapping strategy. B) Mapping of AD H
m ] H ] Fig 6. The ReNcell VM 3D model of AD recapitulates the AB plaque and tau tangle
Constructs carrying the APP (Swedish-London) and PSEN1 (AE9) familial mutations. B)

pathology by over-expressing APP and presenilin gene carrying AD mutations. A)
_ B) Microglial*c::‘s*(HMC3) C) Neural Progenitor*cells(ReNceII) D) Microglial cells (HMC3) E) Neural Progenitor cells (ReNcell) Staining of 6-week differentiated FAD cells with anti-amyloid B42 antibody shows the
* presence of amyloid B deposits indicated by the white arrows.
A) B)

regulatory single nucleotide polymorphisms (SNPs) to target genes using promoter focused m
Capture-C in different brain cell types.
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2.0 Future plans:
Modulating levels of FERMT2 in the 3D FAD model to assess changes in AR plaques
and tau tangles through overexpression and knock-down.
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Fig 5. A regulatory region carrying AD SNP rs7149638 displays enhancer activity in microglial cells and neural _

progenitor cells. A) Constructs used in the luciferase reporter assay to measure regulatory activity of the region carrying
rs7149638 by measuring changes in luciferase activity in the presence of only a minimal promoter vs minimal promoter and
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Fig 2. Perturbation of candidate enhancer regions harboring AD-risk SNPs with a regulatory region. Significant enhancer activity observed for the non-risk allele C and risk allele T of rs7149638 in B) HMC3 2. Chapuis J, et al. Genome-wide, high-content SIRNA screening identifies the Alzheimer's genetic risk factor
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with scRNA-seq readout (from 10X). ANOVA post-hoc Tukey multiple comparisons. *, p<0.05; ****, p<0.0001.
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