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Radical Acylation of a-Bromoesters Catalyzed by Engineered Acetolactate Synthase
(Graduate School of Engineering, Osaka University) O Shuto Fujisawa, Shunsuke Kato,
Takashi Hayashi

Biocatalysis has recently emerged as a new sustainable method to produce chemical
feedstocks. To expand the catalytic repertoire of enzymes, we have here investigated a
biocatalytic radical acylation of a-bromo ester using FAD/ThDP-dependent enzymes. The
FAD cofactor in the enzyme active site seems to promote the one-electron oxidation of the
Breslow intermediate formed by the reaction of ThDP with a-keto acids, thereby achieving the
challenging coupling reaction of acyl radical. Based on this hypothesis, we started to screen
various types of FAD/ThDP-dependent enzymes from genome database. As a result,
acetolactate synthase from Thermobispora bispora (TbALS) was found to catalyze the target
acylation of o-bromo ester. Furthermore, a genetic engineering approach based on docking
simulation was used to design enzyme variants with enhanced catalytic activity. Moreover, a
series of mechanistic studies including EPR measurements supported the radical mechanism
for this reaction.
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