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Attempts in unifying biological molecular data via graph methods

Shirai, Tsuyoshi
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The biological data are hierarchical, and graph is one of the best data
structures for presenting and unifying various biological data from molecules to phylogeny. In this
studK, multidisciplinary approach was taken to device the methods in comparing biological graphs. The
graph-matching method for small molecules had successfully related structures and functions of naturally
occurring drugs. The method for comﬁaring phylogenetic trees was used to identify orthologous gene
clusters in complex trees. The graph-based supramolecular modeling method had generated 3,197 human
protein complex models, and the models revealed disease-related SNVs on the molecular interface for more
than 10 disease. The model for EndoMS-PCNA-DNA complex, which specifically cleave mismatched DNA, was
verified experimentally by single-particle EM method, and the graph-generated model was shown to be
consistent with the experimental structure. The results indicated the usefulness of the graph-based
methods.
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