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Crystallographic study of water-spilitting reaction in photosystem Il
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Ox%gen—evolving Photosystem 11 (PSII) protein in photosynthetic organisms
has a Mn4Ca05 cluster as the reaction center of catalyzing a water-splitting reaction. In this
study, the oxidation state in each of four Mn atoms in the cluster was investigated as well as the
crystal structure of PSII in the four intermediate states of the reaction. To understand the
detailed process of the water-splitting reaction in PSII, we developed a novel crystallographic
analysis method using the wavelength of the absorption inflection point of a target metal atom. We
prepared a lot of tinny PSII crystal, excited by pulse-laser, and then cryo-fixed. Both redox
properties of each Mn atom in the cluster and crystal structure of PSII were simultaneously
analyzed. As a result, we observed the redox changes in each Mn atom in the process of
water-splitting reaction. Simultaneously with this redox analysis, we also captured the movements of
water and proteins in PSII in the process of PSII.
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