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Abstract
Light-driven oxidation of water to molecular oxygen is catalyzed by the oxygen-evolving complex (OEC) in Photosystem II (PS II). This multi-electron, multi-proton catalysis requires the transport
of water substrate to and proton egress from the OEC. Using a high-resolution, all S state averaged 1.89 A room temperature crystal structure of PS 11, as well as refined crystallography data at
various time points between the S, to S; transition, we identified the O1 channel as the water intake pathway. By contrast, proton release occurs via the Cl1 channel and involves a 60° rotation of
the D1-E65 sidechain as well as accompanying changes in the water positions. The results show that the chemistry at the catalytic site is well coordinated with the motion of distant residues that play
roles in shuttling substrate water and protons essential for the water oxidation reaction.
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