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Theoretical study on dynamics of electron carriers in photosynthesis stressed by
light irradiation
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The association/dissociation process of the electron carriers in
photosynthesis has been theoretically and numerically investigated in relation to the diffusion of
the proteins. The following main results have been obtained in this studK. (1) Free energy profile
of plastocyanin, which is one of carriers to bring one electron to cytochrome f, has been calculated

by all-atom molecular dynamics simulations. The result su?gests that there is no potential barrier
for the electron transfer. (2) A novel coarse-grained model describing intermolecular interactions
has been proposed, and the results by simulations suggest the positive correlation between the
distance between the active sites and the reaction coefficient of the electron transfer. (3) Some
simulations for the diffusion of plastocyanin inside the thylakoid lumen suggest that the obstacle
by membrane proteins in thylakoid membrane for the electron carrier contribute to the decrease of
the activity of the electron transfer.
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