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First, cancer. Heterogeneity of cancer makes our understanding of cancer very difficult. We need
large-scale data analysis. We need to analyze the genomes and gene networks of several tens of thousands
of cancer samples/cell lines. For this analysis, we developed “SiGN-Series” for gene networks,
Genomon-Series” for sequence data analysis and various bioinformatics tools on K with which we can
perform the world’s largest data analysis. We expected such large-scale comprehensive analysis of cancer
systems disorders unravel cancer heterogeneity, drug/sensitivity, etc. Second, obesity. It is know that upon
cold stimulus, normal adipocyte transforms to beige adipocyte that has adaptive thermogenesis by
dissipating energy stored in adipocyte. But its molecular mechanism was unknown. For this understanding,
we developed “BENIGN” that allows us to understand changing mechanisms of cells requires analyzing
gene networks of ALL genes including microRNAs. As we will report later, large-scale gene network
analysis, including microRNAs reveals a details of mechanisms of transformation and we validated by
collaboration with wet laboratory. Third, metagenome. We live with not only bacteria but also bacteria
infected by viruses that are very much related to our health and diseases. We developed Software
Infrastructure for NGS Data Analysis and “GHOST-MP” realizing metagenome analysis of microbiomes by

world’s deepest homology search. GHOST-MP accelerated metagenome analysis drastically.
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1. One achievement is “High Precision Prediction of Anti-Cancer Drug Sensitivity/Resistance and
Sensitivity-Specific Biomarkers by Large-Scale Gene Network Analysis” [1,2]. First by using gene
network software SiGN-L1 and its robust version with the data “Sanger Genomics of Drug Sensitivity
in Cancer”, we built a basis gene network data for understanding “how cancer acquires drug
resistance”. Based on this method, the world-largest scale gene network analysis was done again for
600 cancer cell lines and 101 drugs on K computer. Then our prediction method based on this gene
network data analysis exceeded the so-far best method by “Garnett MJ, et al. Systematic identification
of genomic markers of drug sensitivity in cancer cells. Nature. 2012 Mar 28; 483 (7391):570-575" [3].

2. Beige adipocyte is transformed from white (normal) adipocyte upon cold stimulus. This process is
called browning. The role of beige adipocyte is adaptive thermogenesis by dissipating energy stored in

white adipocyte. Thus beige adipocyte is thought to be anti-metabolic cell against obesity.
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Matsuda-Kawada collaboration studied a mechanism for transforming to beige adipocyte by
large-scale biomolecular network analysis including microRNAs. We found a novel mechanism to
control the transformation.

3. Diarrhea by cholera or pathogenic E. coli is a major cause of babies and children's death in developing
countries. As a fact, there exist people who have secretory IgA for cholera toxin B subunit (CTB), but
have no history of cholera infection. Our metagenome analysis using GHOST-MP [4] in
collaboration with Prof. Satoshi Uematsu (Institute of Medical Science, The University of Tokyo) is

being unravelling “WHY?”
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