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Development of powerful genome-wide gene-gene and gene-environment interaction
analysis
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World-wide genome-wide association studies (GWASs) using single nucleotide
polymorphisms (SNPs) have revealed that SNPs explain small portion of variability of human phenotypes,
so-called the missing heritability problem. Current standard method which tests each SNP one at a time
may miss contributions by gene-gene or gene-environment interactions. However, statistical methods for
those hypotheses are still underdeveloped. In this project, a new statistical testing method is
developed. It allows to vary the degrees of freedom for test statistics according to the observed cell
frequencies. Simulation studies confirmed that a practically adequate statistical power is achieved.

In addition, for genetic prediction problem, new sparse modeling method, smooth-threshold multivariate
genetic prediction (STMGP), is developed. It is very rapid even in application to large-scale data such
as whole-genome sequencing data, and Is shown to have higher prediction accuracy.
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