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Efficient knowledge discovery from life-science big data
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We have developed a BLSOM (Batch-learning SOM) for oligonucleotide
compositions, which is suitable for big data analysis of genome sequences. It iIs an unsupervised
machine-learning and thus enables unexpected knowledge discoveries. By using the Al-method for
genomes of RNA viruses such as influenza virus, ebolavirus and MERS coronavirus, we found
time-series and reproducible changes in oligonucleotide composition and, for these highly mutable
viruses, we have developed a method for designing oligonucleotide drugs with long-term efficacy. By
BLSOM analyses on higher animals such as human and Coelacanth, we found regions enriched by specific

5-mers that include CpG, a representative epigenetic marker, or by binding sequences of various
transcription factors. These specific regions cluster densely in the vicinity of centromeres, which
are known to form chromocenters. Therefore, we proposed a model on their roles in nuclear
organization.
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