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In microbial fermentative production, the ATP regeneration, while crucial for cellular processes,
conflicts with efficient target chemical production due to an obligation to carbon expenditure. To
wrestle with this dilemma, we harnessed the power of microbial rhodopsins with light-driven proton
pumping activity for the purpose of complementing ATP supply, which should be necessary for
various chemical productions. We first demonstrated a photo-driven ATP supply and redistribution
of metabolic carbon flows for target chemicals by installing already-known delta rhodopsin. In
addition, we identified novel rhodopsins with the higher proton pumping activities, and further
created an intriguing cell for enabling in vivo self-supply of the rhodopsin-activator, retinal. Our
concept exploiting the light-powering ATP supplier holds the promise of offering raise in carbon use

efficiency for microbial productions through metabolic reprogramming.



