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Radical Coupling Reactions between Pyruvate and a-Bromoester Catalyzed by FAD/ThDP-

Dependent Enzymes (Graduate School of Engineering, Osaka University) OShuto Fujisawa,
Shunsuke Kato, Takashi Hayashi

With the development of biotechnology, biocatalysis has recently attracted attention as an
alternative to conventional chemical catalysis. To expand the catalytic repertoire of enzymes,
we here investigated biocatalytic radical coupling reactions between pyruvate and o-
bromoesters using an FAD/ThDP-dependent enzyme (Figure 1). It is assumed that the enzyme
mediates one-electron oxidation/reduction process between Breslow intermediate and o-
bromoester, allowing difficult coupling reaction between two radical species. Based on this
hypothesis, we have screened various types of FAD/ThDP-dependent enzymes by genome
database. Consequently, acetolactate synthase (ALS) from actinomycetes was found to
catalyze the target coupling reaction between pyruvate and a-bromoester. Furthermore, genetic
engineering at the ALS active site has led to the improvement in its abiotic catalytic activity.
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FAD/ThDP-dependent enzyme
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