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Molecular study of the heterogeneous dynamics behind structure and function in
proteins

MORI, Toshifumi

3,300,000

KaiC ATP

Conformational fluctuations and structural transitions of proteins have
become a key to understand the structure and function of proteins. Yet, the molecular origin of
these heterogeneous dynamics remains largely elusive. In this project, we have conducted theoretical

studies to reveal how protein dynamics play a role in protein folding and function regulation.
First, we developed a theoretical framework to extract slow modes from molecular dynamics
trajectories and studied the conformational changes of proteins during folding and function
regulation. In particular, we revealed how different folding/unfolding transition pathways and
misfolded states lead to heterogeneous dynamics in protein folding.

Secondly, we studied the circadian oscillation in clock protein KaiC of cyanobacteria. As a
collaboration with experimental groups, we revealed the molecular mechanism behind the slow ATP
hydrolysis, which plays a key role in regulating the circadian oscillation period.
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