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Novel characterization of rare events in dynamic data and its application to
biological time series
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It is a difficult problem to extract rare phenomena called rare events from
dynamic data and to characterize them, and similar problems appear when generating data in
simulation. When generating a time series of biomolecules by molecular dynamics simulation,
structural change between stable states corresponds to a rare event, and the above problem appears.
To solve this problem, we here employ a massively parallel computing method called weighted ensemble

method. As a specific example, the method was applied to a small protein called chignorin, and it
was shown that dynamic structural changes can be efficiently generated. In addition, we could
extract reaction coordinates that are important for structural change using the diffusion map method

of manifold learning.
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