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Overview

* Introduction to GTEXx

* Results of studies crossing the
NHGRI catalog and GTEX

* Additional hypotheses that might
be tested using data and results
from the NHGRI catalog and GTEXx

* Pitfalls particular to tests of
enrichment using the NHGRI
catalog
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Classes of Functional Variants Enriched
in SNPs Associated with Complex
Human Traits

eQTLs — SNPs associated with mRNA
transcript levels

MmQTLs — SNPs associated with
methylation status at sites variably
methylated

pQTLs — SNPs associated with protein
levels (independent of mMRNA)

MiRNA QTLs — SNPs associated with
levels of mMiRNAs

ENCODE annotations



Results of Studies:
GTEx X NHGRI Catalog

Where are the gene targets of
trait-associated variants that
might be regulatory?
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Where are the gene targets of trait-
associated variants that might be
regulatory?

* 20% are in the gene physically
closest to the “best” eQTL
(across tissues)

* Higher proportion are for cis-,
but more distant, genes



Potential Studies:
GTEx X NHGRI Catalog

What Aspects of Genetic Architecture
Should Be Investigated?
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More Architecture

Cross-tissue
eQTLs

Single (or limited)
Tissue eQTLs




Cross-Tissue eQTLs

* SNPs associated with the same
transcript across multiple tissues

* SNPs associated with the same
transcript in all tissues in which the
transcript is sufficiently expressed

* SNPs associated with the same
transcript in at least a subset of the
tissues in which the transcript is
sufficiently expressed



Single- (or Limited-) Tissue
eQTLs

* SNPs associated with a transcript
expressed in a single tissue

* SNPs associated with a transcript
in only one (or a limited subset) of
the tissues in which the transcript
iIs adequately expressed

* It is clear there are examples of
each of these types of eQTLs



Hypertension and Adipose eQTLs
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PGC: ADHD (all SNPs)
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MAGIC: HOMA-IR (all SNPs)
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Architecture Related to
Specificity of Regulation

* Will multi-system disorders tend to
have trait-associated SNPs that are
cross-tissue eQTLs?

* Will disorders that seem to be more
clearly about a single tissue have
trait-associated SNPs that are
single-tissue eQTLs?



Potential Studies:
GTEx X NHGRI Catalog

Refining Information on Biology:
Tissues with Excess Signal
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Hypertension and Adipose eQTLs
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Biology by Tissue?

* Does tissue specificity relate to
developmental ontologies and
shared signalling pathways?

* Adipose eQTLs implicated in
hypertension GWAS vyield
additional evidence for both known
and new biology
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Pitfalls in Enrichment Studies
within Catalog

* How do we adequately characterize
a null distribution?

* Conditioning on MAF, distance to
nearest gene, gene density,
appropriately accounting for LD not
necessarily adequate

* Aspects of “functionality” may be
shared across classes of variants



Pitfalls in Enrichment Studies
within Catalog

* Straightforward methods for
dealing with pitfalls for enrichment
studies in individual GWAS (e.g.
permutation) may not translate to
catalog

* Biases may be more pronounced
because of higher proportion of
real findings
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