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Challenge: How do we go from trait-associated variants to
biological mechanism?
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Background Rationale

Genome-wide association studies (GWAS) have identified
hundreds of common DNA variants associated with
multiple complex diseases and traits.

>2/3 GWAS SNPs lie in noncoding regions (e.g. intergenic,
Introns).
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Expression Quantitative Trait Loci (eQTL)
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Many studies show trait-associated SNPs
enriched for eQTLs
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Challenges in using eQTLs to interpret
disease associations

- Measuring eQTLs In disease-relevant
tissues or cell types

- Most human tissue types are hard to obtain

- Large sample sizes are required for
statistical power



GTEx = Genotype-Tissue Expression

Eradn tissue

GTEx GOALS:

e Atlas (database) of gene expression,
regulation, and eQTLs from a wide
range of non-diseased human

tissues
e Biobank of tissues, DNA, RNA

ULTIMATE STUDY SIZE (by 1/2016):

- 900 Postmortem Donors

- Whole exome sequencing

- Whole genome sequencing

- RNA-Seq of ~30 tissues/donor

(>20,000 tissues) M)

The Common
Fund

PILOT PHASE (in 2010):
- 175 Postmortem Donors
- 1641 RNA-Seq of ~28 tissues/donor



Pilot GTEx Consortium
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Laboratory Data Analysis and Coordinating Center
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GTEx Workflow

1. Whole Blood = DNA

2. Whole Blood = EBV Culture

3. PAXgene Tube = RNA

4. Fresh Skin = Fibroblast Culture

CBR/Path

[llumina 5M + exome

LDACC/Broad Institute

PAXgene Tissues 2 RNA

Brain Bank

PILOT Data Production:
1. lllumina 5 Million SNP chip + exome chip
2. lllumina TruSeq, 76bp paired-end to 50 million

reads

Snap Frozen Tissues = RNA
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Pilot Phase Data
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Pilot phase collected an average of ~ 28 tissue samples per donor from 54 distinct sites

Collection Discontinued

Analysis Freeze = 175 Donors and 1,641 tissue RNA-seq samples



Clustering of Expression Data
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A Gene expression clustering
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eQTL methodology

e 1 Mb (or 100Kb from TSS)

e PEER correction to remove undesirable effects
(batch, other experimental etc)

e Matrix eQTL with permutations to discover
eQTLs



Number of significant eGenes

eQTL discovery
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eQTL properties
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Mumber of cis—eQTLs
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Fraction of eQTLs or genome

with functional annotation

eQTL functional enrichment
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Multi-tissue eQTL discovery
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NDRG4 scaled expression

Multi-tissue eQTL discovery
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Allele Specific Expression and eQTLs
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splicing ratio

Alternative splicing QTLs
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Alternative splicing QTLs
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Network module QTLs
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Truncating Variants in the transcriptome
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Link eQTLs to GWAS
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Link eQTLs to GWAS
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Link eQTLs to GWAS
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Summary

Unprecedented catalogue of eQTLs in multiple tissues
eQTL tissue specificity estimates

First glimpse into effect of genetic variation in diverse
tissues/organs of the human body

GWAS and other disease variant interpretation and
causal effects
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