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Development of horizontal gene transfer detection system and elucidation of
environmental adaptation and co-evolution process
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Horizontal gene transfer (HGT) has been searched by amino acid sequence
similarity search, but only some genes could be detected. A comprehensive HGTs detection method for
all genes on the genome is required. Focusing only on the oligonucleotide composition, we have
developed a method for detecting candidate genes for HGTs and estimating its origin using a batch
learning self-organizing map that can classify genome sequence fragments by biological type with
high accuracy. As an application, analysis of two species of Sphingomonas spp. derived from
Antarctic moss showed that the origin of HGT gene was significantly different, but the HGT gene
functions were common. The development method is useful not only for detecting HGT candidates and
their origins throughout the genome, but also as a method that can provide a new perspective on the
environmental adaptation of microorganisms.
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