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Creation of Bio-photocatalyst Using Microorganism with Artificial Light-driven
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Biocatalysts, including enzymes or microorganisms, are capable of catalyzing

highly selective and efficient reactions under environmentally friendly condition. This feature of
biocatalysis would contribute to developing an energy-saving process in industry. In an industrial
application of biocatalysis, supplying energy to proceed a certain reaction has been a problem in
the enzymatic reaction which requires a coenzyme, such as NADH. This study addressed this problem by
developing a light-driven biocatalysis system which consists of the combination of photosensitizer
and enzyme. In such system, photosensitizer serves energy to enzyme from light energy, instead of
costly coenzyme supplementation. This study achieved a large-scale synthesis of porphyrin dye by
genetically engineered bacteria, the photoreduction of an artificial coenzyme (MV) by the dye, and
one of the light-driven biocatalysis by coupling the photoreduction of MV and the hydrogen-forming
enzyme.
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Light-driven and mediator-free hydrogen evolution using a combination of a photosensitizer and a recombinant Escherichia
coli whole-cell biocatalyst
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