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Motivation

e Mapping the relationship across phenotypic traits is an essential way to
understand the genetic mechanisms underlying common human
diseases

e Phenome-wide association studies (PheWAS) identify genetic variants that
are significantly associated with multiple phenotypes, yet do not provide
information on the significance of association among phenotypes

1. Can we quantitatively describe the relatedness
between phenotype pairs?
2. How to efficiently perform the test at a large scale?



Data

1. Phenotypes
A total of 1,403 binary traits in 408,961 UK Biobank samples from white
British participants

2. PheWAS test results

244: Hypothyroidism

Category: endocrine/metabolic
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Method

1. Common clump identification
Clump significant SNPs in PheWAS results within 250kb genetic distance that
are in linkage disequilibrium (correlated) with the index SNP

2. Association test

Given N SNPs, K are associated with Pheno 1, n are associated with Pheno 2,
n—k )k
N-K’K

()

p := Pr(k SNPs are associated with both phenotypes) =

3. Parallelization
For each pair of phenotypes, the above process was executed simultaneously
on a multiprocessor cluster;
Results were aggregated into a single file
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