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Enrichment, not just for genes!
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Abstract

Although genome-wide association studies (GWAS) of complex traits have yielded more
reproducible associations than had been discovered using any other approach, the loci
characterized to date do not account for much of the heritability to such traits and, in general,
have not led to improved understanding of the biology underlying complex phenotypes. Using a
web site we developed to serve results of expression quantitative trait locus (eQTL) studies in
lymphoblastoid cell lines from HapMap samples (http://www.scandb.org), we show that single
nucleotide polymorphisms (SNPs) associated with complex traits (from
http:/fwww.genome.gov/gwastudies/) are significantly more likely to be eQTLs than minor-allele-
frequency—-matched SNPs chosen from high-throughput GWAS platforms. These findings are
robust across a range of thresholds for establishing eQTLs (p-values from 10-4-10-8), and a
broad spectrum of human complex traits. Analyses of GWAS data from the Wellcome Trust
studies confirm that annotating SNPs with a score reflecting the strength of the evidence that
the SNP is an eQTL can improve the ability to discover true associations and clarify the nature
of the mechanism driving the associations. Our results showing that trait-associated SNPs are
more likely to be eQTLs and that application of this information can enhance discovery of trait-
associated SNPs for complex phenotypes raise the possibility that we can utilize this
information both to increase the heritability explained by identifiable genetic factors and to gain
a better understandina of the bioloav underlvina combplex traits
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Association between genomic
features



http://cals.arizona.edu/~anling/MCB516/lecture21.pdf

Contingency Table P-value
count genes with
eQTL
51 416 467
8x10-52
count genes 125] [B8588] | 8713 | mm) X
without eQTL
173] 9004 9177
count SNPs in set Count in reference Fisher's exact test

(e.g. GWAS hits) set (e.g. all SNPs) or chi-square test



Permutation
This time permute genomic features
Hard to get right!
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To get the null right
Account for genomic correlations
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Introduction Abstract
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| 9 ) We have created a statistically grounded tool for determining the correlation of genomewide Following Collection

mplementation X N . . . . . .
data with other datasets or known biol | features, intended to guide biological exploration of ) )

Results high-dimensional datasets, rather than providing immediate answers. The software enables PLOS Computational Biology:
several biologically motivated approaches to these data and here we describe the rationale and Software

Availability and Future

Directions implementation for each approach. Our models and statistics are implemented in an R package

that efficiently calculates the spatial correlation between two sets of genomic intervals (data
Author Contributions and/or annotated features), for use as a metric of functional interaction. The software handles Subject Areas o
any type of pointwise or interval data and instead of running analyses with predefined metrics, it
computes the significance and direction of several types of spatial association; this is intended
to suggest potentially relevant relationships between the datasets.
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Availability and implementation: The package, GenometriCorr, can be freely downloaded at
http://genometricorr.sourceforge.net/. Installation guidelines and examples are available from
Figures the sourceforge repository. The package is pending submission to Bioconductor.
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Notes and further reading

e Getting the null right is very hard
e Itis easy to “tell stories” if you aren’t careful

e Incurs a second multiple testing problem



