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Abstract

Biocatalytic photosynthesis combines the distinctive characteristics of redox
biocatalysis and photocatalysis for solar-to-chemical conversion. Photocatalytic
materials harvest renewable solar light to activate oxidoreductases that offer nature-
inspired routes for sustainable chemical synthesis with unparalleled reaction
selectivity. Oxidoreductases catalyze redox transformation of substrates by
exchanging electrons at the enzyme’s active site, often with the aid of electron
mediator(s) as a counterpart. Recent progress indicates that photoinduced electron
transfer using organic (or inorganic) photosensitizers can activate a wide spectrum of
redox enzymes to catalyze fuel-forming reactions (e.g., H, evolution, CO, reduction)
and synthetically useful reductions (e.g., asymmetric reduction, oxygenation,
hydroxylation, epoxidation, Baeyer-Villiger oxidation). In this talk, | will describe the
concept of light-driven redox biocatalysis and recent advances in the emerging field.
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