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In this research project, we have developed two new analytical methods to

reveal conformational fluctuations and changes of biomolecular systems. One is the method to extract
slow modes in a dynamic quantity, for example a time-correlation matrix, calculated from the
trajectories of molecular dynamics simulations. We applied the present method to examine the
folding/unfolding processes of FiP35 WW domain and villin headpiece subdomain. The other is a
development of time-dependent two-dimensional lifetime spectra to reveal the time evolution of
coupling of motions between different time scales. We applied the method to the structural
fluctuations of Adenylate kinase calculated with a coarse grained model. In addition to the
development of the above methods, we have investigated the local structure of KaiC, which is the
main protein of circadian rhythm of cyanobacteria.
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