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Abstract:

Gene-environment (GxE) interactions have important implications to elu-
cidate the etiology of complex diseases beyond the main genetic and envi-
ronmental effects. In the joint analysis of a large number of main and in-
teraction effects, identification of important effects that are associated with
the disease phenotype amounts to a variable selection problem. In this talk,
we will introduce two powerful variable selection methods for GxE interac-
tion studies within the Bayesian framework. In the first part, we propose
a novel semi-parametric Bayesian variable selection model for investigating
linear and nonlinear GxE interactions simultaneously. In the second part,
we present a robust Bayesian variable selection method that can effectively
accommodate heavy-tailed errors and outliers in the response variable while
conducting variable selection by accounting for structural sparsity. Exten-
sive simulation studies demonstrate the superior performance of the pro-
posed methods over multiple competing alternatives. In the case studies,
the proposed Bayesian methods lead to the identification of effects with
important implications in high-throughput profiling studies.
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