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Abstract

Since rapid development and cost down of a next generation sequencer, an importance of omics (genome,
transcriptome, epigenome and etc.) data analysis for personalized medicine about diagnosis, treatment and
prevention is remarkably increasing.

Moreover, it is expected that more good evidence is obtained by integration of those omics information,
epidemiology data and phenotyping data of experimental animals with meta information of an environment
about gene-phenotype and gene-environment interactions.

Under such a background, we develop omics data analysis system for causal discovery about diseases and
phenotypes using clustering, meta-analysis, Bayesian network and directed acyclic graph. Further, we
investigate epigenome data analysis about DNA methylation and histone modification applying existing
system.

In the present study, we use public omics and epidemiology data for a cancer as a trial because we have
investigated about transcriptional controls in a cancer cell and retrotransposons related to transcription
control, and epigenetic alterations are related to causes for cancer and a control of retrotransposon.

We expect that the system to be useful for discoveries of biomarkers for diagnosis and drug targets, and a
research of disease mechanisms.

References

[1] Carninci, P., Waki, K., et al., Targeting a complex transcriptome: the construction of the mouse full-length
cDNA encyclopedia, Genome Res., 13:1273-1289, 2003.
[2] The FANTOM Consortium & Riken Omics Science Center, The transcriptional network that controls
growth arrest and differentiation in a human myeloid leukemia cell line, Nat Genet., 41: 553-562, 2009.
[3] Faulkner, G. J., et al., The regulated retrotransposon transcriptome of mammalian cells, Nat. Genet.,
41:563-571, 20009.
[4] Huang, Y. et al., Novel oligoamine analogues inhibit lysine-specific demethylase 1 and induce
reexpression of epigenetically silenced genes, Clin.Cancer Res., 15:7217-7228, 2009.
[5] Ushijima, T., Asada, K., Aberrant DNA methylation in contrast with mutations, Cancer Sci., 101:300-305,
2010.
[6] Patel, C., Butte, A., et al., Systematic identification of interaction effects between genome- and
environment-wide associations in type 2 diabetes mellitus, Human Genetics, 1332:495-508, 2013.
[7] The GTEx Consortium, The Genotype-Tissue Expression (GTEX) project., Nat. Genet., 45(6):580-585,
2013.
[8] Pearl, J., CAUSALITY: Models, Reasoning, and Inference Second Edition, Cambridge University Press,
2009.



