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Development of intra-molecule dynamic structure network analysis method to
characterize protein dynamics

Wako, Hiroshi
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We have performed normal mode analysis for many proteins for understanding
their dynamic structures. Using these results, we defined an intra-molecular dynamic protein
structure network (dPSN) for characterizing them. We applied this method to various types of
proteins such as enzymes, allosteric proteins, and oligomeric proteins and found that a centrality
measure, betweenness, is the most effective property because it is well correlated with structural
and functional characteristics of amino acid residues. Since the motions of the lowest-frequency
normal modes are related to functional motions of a protein, we defined dPSN individually for such
normal modes and revealed the significant features of their motions. For example, the residues with
high betweenness were found in active sites of enzyme proteins, in an allosteric pathway between an
active and effective sites, and on the inter-subunit interface of oligomeric proteins, implying
effectiveness of this method.
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