Integrative Genomics to Nominate
Candidate Genes in AD GWAS Loci

Alison Goate, D.Phil.
ADGC 10th Anniversary Symposium, Philadelphia, PA

November 12, 2019 m

Icahn
School of

Medicine at
Moupt
Sinai



Research Support / Grants NIH-NIA, JPB Foundation,
Rainwater Foundation, Robert &
Renee Belfer Foundation

Stock/Equity None

Consulting Cognition Therapeutics, Denali
Therapeutics, Biogen, Eisali,
AbbVie, GSK, Pfizer

Royalties Taconic, Athena Diagnostics



identify 40 risk loci

s disease GWAS

imer

Alzhe

P 1e-160

54

(d) 060 -

giebiz

s Le'eLb-zeLboz
Ly'eLbel
zeeibel

eeLdsl
€1zbgL

£eehbsL

zebLL

eeizbsL

zeldzy

TyLbLy
‘zeibLy
‘Lidiy

O Lledg
.,Nm.rm%
o —€pLbg

> vee | £2ld9

Shea Andrews & Brian
Fulton-Howard

Lambert 2013
Kunkle 2019
Marioni 2018
Jansen 2019




Active enhancers in myeloid cells are enriched
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AD risk alleles are enriched in active
enhancers, but how do we identify the genes
these enhancers regulate?




Integrative analysis of GWAS, epigenomic, transcriptomic
and chromatin data to discover of risk genes
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Data integration identifies Bin1 and TP53INP1 as candidate causal genes
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Twenty three AD candidate genes identified
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Candidate variant in MS4A locus disrupts CTCF binding site,
alters chromatin activity and increases expression of US4A4A/6A
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Candidate variant in the MS4A locus disrupts CTCF binding site,
alters chromatin activity and increases expression of US4A4A/6A
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Candidate variant in the MS4A locus disrupts CTCF binding site,
alters chromatin activity and increases expression of IS4A4A/6A
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Genes coalesce around endolysosomal pathway
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Summary

40 common AD risk loci are enriched in myeloid enhancers

Integration of GWAS with myeloid cell genomic/epigenomic data

nominates 23 candidate genes

Candidate genes implicate endolysosomal system in myeloid cells
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