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Elucidation of the complete reaction pathways of the water decomposition
reactions in the oxygen-evolving complex of photosystem Il
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In the natural world, the oxy?en—evolving complex of photosystem Il owns the
water decomposition reaction for the photosynthetic light reaction. This reaction is critically
important as the sustainable energy source, however, the detailed reaction mechanisms are still
unclear. Especially, the S3 -> S4 ->S0 transition is most important as that contains insertion of
substrate water molecule, 0-0 bond formation and 02 ejection. In the present study, details of the
reaction steps were investigated theoretically. Not only we revealed these issues, but also for the
origin of substrate water molecules, role of Ca2+ ion, novel 0-0 bond formation mechanism (CBS
mechanism) were clarified. Furthermore, we have developed a novel automatic search algorithm for
complicated enzymatic catalytic reactions. The new method, named GLAS, permits to improve the speed
and accuracy of the theoretical investigations.
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