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Statistical genetics and big data contribute to novel cancer drug discovery

Okada, Yukinori
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HLA imputation

By integrating large-scale human disease genome data with a variety of
tissue-specific human epigenome resources, one can obtain substantial information on disease
biology, personalized medicine, and genome drug discovery. In this project, we expanded the field of

statistical genetics in Japan into a wide range of bioinformatics analyses. High-resolution mapping
of the human leukocyte antigen (HLA) gene alleles using next-generation sequencing technologies
elucidated detailed distributions of alleles of both classical and non-classical HLA genes in the
Japanese population. Trans-layer omics analysis integrating human disease genomes and
tissue-specific epigenome data highlighted hidden tissue-specificity in human diseases (e.g.,
contribution of regulatory T cells and central nerve system cells on Graves’ disease and obesity,
respectively). Our project contributed to development of young Japanese researchers in the field of
statistical genetics.
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