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Theoretical study on biomolecular functions: Effects of conformational
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In biomolecules and liquids, conformations fluctuate and change over a wide
range of spatiotemporal scales. In this project, we conducted theoretical studies on how chemical
reactions and conformational changes proceed in biomolecular systems and how biomolecular functions
are brought about under fluctuations. As a result, we revealed the presence of heterogeneous
conformational changes and important prepared structures before reaction. We have also clarified the

molecular mechanism of efficient excitation energy transfer in photosynthetic bacteria. In
addition, we conducted theoretical studies on the dynamics of water and ionic aqueous solutions. As
a result, we found a new dynamical transition at a very low temperature and revealed the low glass
transition temperature of water. Furthermore, we investigated the molecular mechanism of ion and
concentration dependence of collective orientation relaxation of water in aqueous solutions.
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