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Early conceptualization
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“Following the recent success of genome-wide association studies in uncovering disease-associated
genetic variants, the next challenge is to understand how these variants affect downstream pathways. The
most proximal trait to a disease-associated variant, most commonly a single nucleotide polymorphism
(SNP), is differential gene expression due to the cis effect of SNP alleles on transcription, translation,
and/or splicing gene expression quantitative trait loci (eQTL). ”



Formalizing colocalization as a test of the null
that the same SNPs drive the signal

Consider 2 SNP effect estimates - this test assess whether:

By X By, ie. B1=(1/n)B=B
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Shifting to a Bayesian approach and
formalizing outcomes

Contemplates 5 hypotheses for the patterns of association:

> [Hj: No association with either trait

> [H,: Association with trait 1, not with trait 2

> [H,: Association with trait 2, not with trait 1

> [H5: Association with trait 1 and trait 2, two independent SNPs

> [H4: Association with trait 1 and trait 2, one shared SNP
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Bayesian Test for Colocalisation between Pairs of Genetic
Association Studies Using Summary Statistics
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Extending to multiple potential causal
variants in the locus

Estimates the colocalization posterior probability (CLPP)
that is the chance that each variant is driving the
association signal in both studies
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Conclusions and considerations

* Functional variation is widespread and so methods that allow for
multiple causal variants are essential

* Data quality issues including accuracy of genotype calling and
Imputation are critical potential confounds that may bias the
results
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