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Genome Mining-Based Screening of Microbial Heme-Dependent Enzymes for Stereo-
divergent Synthesis of 1,2-Disubstituted Cyclopropanes (Graduate School of Engineering,
Osaka University) OKohei Umeda, Koki Takeuchi, Shunsuke Kato, Takashi Hayashi

Biocatalysis has recently attracted attention as a powerful synthetic alternative to
conventional chemical catalysis. To expand the catalytic repertoire of enzymes for abiotic
transformations, we here investigated heme-dependent enzymes which can catalyze
stereoselective cyclopropanation of styrene. In contrast to previous reports which carried out
evolutionary engineering of a specific protein (such as cytochrome P450swm3),! we here
conducted genome mining-based screening of diverse heme-dependent enzymes to identify an
active cyclopropanase with high stereo-selectivity. A series of microbial heme-dependent
enzymes (96 proteins in total) were recombinantly prepared and screened to determine its
cyclopropanation activity using a “CSAP system”.2 Consequently, a bacterial globin from the
S. novella was found to exhibit high activity and excellent selectivity for trans-isomer (S,S)-3
(>96% de, >98% ee). Furthermore, we also identified other enzymes which selectively produce
the isomers (S,R)-4, (R,R)-3, and (R,S)-4 by sequence homology search and clustering analysis.
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