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In this study, we aimed to re-optimize photosynthesis through proton-motive

force control, focusing on three main points: (1) function enhancement based on the understanding of

"proton-motive force formation,” (2) enhancement of ATP synthesis capacity based on the
understanding of "proton-motive force consumption™ process, and (3) redistribution of reducing
power. Consequently, we obtained the following results: (1) elucidation of the pathway to increase
photosynthetic efficiency and tolerance to fluctuating light stress by far-red light, (2)
elucidation of the control mechanism of enzyme function based on the molecular structure of ATP
synthase, and (3) elucidation of the previously unexplored oxidation side system of the redox
control network.
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