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HEREOBE (EX):

In order to elucidate the reaction mechanism of water-splitting performed by photosystem II (PSII) in
photosynthesis, we used femtosecond X-ray free electron laser (XFEL) to analyze the radiation
damage-free, high-resolution crystal structure of PSII, which revealed the Mn,CaOs-cluster structure in
its native state. We further used XFEL to analyze the structure of one of the intermediate state, S;-state,
which identified the site of O=0 bond formation. Based on these structures, theoretical calculations were
performed, which identified possible reaction pathways for the water-splitting. Furthermore,
spectroscopic analysis, especially Fourier-transformed infrared spectroscopic analysis, was performed,
which elucidated the structural changes of amino acid residues surrounding the Mn4CaOs-cluster and
identified hydrogen-bond pathways that may participate in the proton exit from the water-splitting
reaction site.
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