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Using Batch-Learning Self-Organizing Map “BLSOM?” for di-, tri- and tetrapeptide compositions,
we developed a system to enable separation (self-organization) of proteins by function. Analyzing
oligopeptide frequencies in proteins previously classified into COGs (clusters of orthologous
groups of proteins), BLSOMs could faithfully reproduce the COG classifications. This indicated
that proteins, whose functions are unknown because of lack of significant sequence homology with
function-known proteins, can be related to function-known proteins based on similarity in
oligopeptide composition. BLSOM was applied to predict functions of vast quantities of proteins
derived from mixed genomes in environmental samples.
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