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Abstract:

Analyses of gene environment interactions can provide insights into how the
effect of environmental risk factors, such as smoking or the concentration of
air pollutants, on health related outcomes can vary based on the mutational
patterns in an individual. While analyses of common variants in this setting
have been extensively studied, rare-variants have been shown to explain a
larger proportion of heritability and are often more deleterious. The de-
velopment of large biobank datasets can provide hundreds of thousands of
samples which can help in the detection of rare-variants and improve sta-
tistical power, however these analyses are often still underpowered due to
the rarity of the variants. We propose STAARGEI as a way to incorpo-
rate external annotation scores to improve the power of rare-variant gene
set by environment interactions. STAARGEI incorporates annotation spe-
cific weights to construct an omnibus test which combines a SKAT, Burden,
and ACAT framework. STAARGEI also uses functional annotations to de-
fine the rare-variant sets to be tested and can efficiently handle population
structure and sample relatedness through a generalized linear mixed model
(GLMM) framework. We applied STAARGEI to a variety of simulation
settings and in an analysis of neutrophil count in the UK Biobank dataset
using smoking pack years as the interaction variable.
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