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GWAS have discovered hgndreds of CVD-related loci
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GWAS have discovered hundreds of CVD-related loci

Genome-wide association studies 2005-2015
A revolution for the genetics field
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GWAS have discovered hundreds of CVD-related loci
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Cardiovascular disease: 179
Cardiovascular measurements: 217
Lipids: 309

Body weight and measures: 388
Metabolic disease: 142

Ref: CARDIoGRAMplusC4D. Nat Genet. 2015;47(10):1121-30; https.//www.ebi.ac.uk/gwas/.
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Lessons learned: Genetic architecture

g | ® CETP e Previously Known Loci
A APOAT1 » Teslovich 2010 Novel Loci
= APOE ; ﬁ‘évf‘i +MC Novel Loci = LDLA

o o LDL-C

N ¢ TC

S A TG

= sorts* Pt
— v eLPL
;UJ? i . L. . Ii,,,M‘?;A._,_V,.‘G.‘S':MmD =NCHiT e t - '"“"'-G'mfrysr:a SNCEHT  ECiZ
51:; o PCSKQ . HMG CR e . 1734 1786 1738 174 1704 1756 1758 174
b ; . \ / . Position on chromosome 3 (Mb) Position on chromosome 3 (Mb)
- . Allelic heterogeneity is common
S | :."' :A’ 0: - ..E’.A..-‘;
B TN T R
010 0{2 Oj4 OI.6 018 1 10
Frequency of trait-increasing allele
Many loci with tiny effects
Genetic architecture of extremes
is similar to overall trait
Ref: Willer CJ. Nat Genet. 2013;45(11):1274-83; Wood AR. Nat Genet 2014; 46(11):1173-86; Stanford University

Berndt Sl et al. Nat Genet 2013;45(5):501-12.

Recombination rate (cM/Mb)



-log,, P value

Lessons learned: Biological insights directly from GWAS
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Lessons learned: Follow-up with deeper phenotyping
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Lessons learned: Functional follow-up in model systems
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Lessons learned: Functional follow-up in model systems
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Lessons learned: Functional follow-up in model systems
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Outline

« What have we learned from ten years of GWAS?

Hundreds of Few clinical
applications

Insights to
genetic

architecture
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Outline

* Overall strategies for post-GWAS studies
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Overall goals and strategies of post-GWAS studies

In vitro studies

¢

Risk prediction
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In vivo studies

Deep
phenotyping in
humans
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Challenges of identifying the causal gene
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Challenges of identifying the causal gene
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Challenges of identifying the causal gene

Piotted SNPs ||l (I (FTITINNT | | IIIWII PO TOOI O M 0
10 - > >90% of GWAS

rs1561198

8 - variants outside of

G1olp-value)

2 -
0
-— RETSAT SH2D6—~ MAT2A—= VAMP5—= = SFTFPB ATOH8—=
HH | 3 Ha - 1] ——a
ELMOD3— =—GGCX = C2orf68 GNLY —»
—HH—+ L - H
- CAPG VAMP8— USP39—
H— H HiH—+H
RNF:B 1=
-— TME.M 150A
I I I I I
855 856 85.7 858 859

Position on chr2 (Mb)

Position on chromosome 1 (Mb)

Stanford University



Approaches to identify causal variants and genes
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Outline

« Examples of follow-up studies informed by cardiovascular GWAS
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Studies of insulin resistance and fat distribution loci in
adipocytes, hepatocytes and myocytes

UNIVERSITET

* Phenotypes
* Glucose uptake
* Lipolysis
« Adipogenesis
» Glycogen metabolism
* Insulin signaling
« Gene and protein expression

« SGBS, 3T3-L1, primary preadipocytes,
HepG2 and C2C12

« CRISPR-Cas9 with lentiviral transduction

« Compound incubation
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Screening and characterization of causal genes using v
zebrafish
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Mendelian randomization to address causality

Confounders

Outcome
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Mendelian randomization to address causality

U: Alcohol intake

Y: Depression
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Mendelian randomization to address causality
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MR studies of obesity and insulin resistance
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Concluding remarks

«  GWAS has provided us with:
» Hundreds of cardiovascular loci to follow-up upon
* New knowledge about genetic architecture
* [nitial biological insights
 Now, we need to:
« Establish causal variants and genes

» Perform various kinds of follow-up studies to better understand biology
and initiate translation

* Plenty of work, but many important discoveries to be made
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Thanks for your attention!
Questions or comments?
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