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Water molecule binding process in the photosynthetic oxygen evolution
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The Mn cluster in the photosystem Il protein complex is responsible for
oxygen evolution and contains five intermediate oxidation states (Si: i = 0-1) during cyclic state
transitions. The insertion of water molecules was believed to occur between the S2 and S3 states.
The S2 state can be detected using the EPR method, which consists of a stable g = 2 (S = 1/2) state
and an isomer with g = 4 (S = 5/2). Using pulse-EPR measurements, we investigated the properties of
the g = 4 state. The molecular structure was clarified by comparison with quantum chemical
calculations. Additionally, the g = 5 state was investigated, and a transition mechanism between the

S2-S3 states was proposed.
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