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Non-Native Hydroxylation Reactions Based on Substrate-Misrecognition System in Bacillus
Strains Expressing Homologs of Cytochrome P450BM3 (Graduate School of Science, Nagoya
University) OFumiya Ito, Shinya Ariyasu, Masayuki Karasawa, Joshua K. Stanfield, Chie
Kasai, Yuichiro Aiba, Osami Shoji

P450BM3 (CYP102A1) from Priestia megaterium catalyzes the sub-terminal hydroxylation
of long chain fatty acids with high catalytic activity. We developed “the substrate-
misrecognition system”, which employs decoy molecules mimicking fatty acids to utilize the
enzyme for hydroxylation reactions of non-native substrates including benzene. In addition, we
also succeeded in using P. megaterium expressing P450BM3 as a whole-cell biocatalyst by
simply adding the decoy molecules and non-native substrates.

However, the types of enzymes and bacteria which were applied to this system is still limited.
In the present study, we screened 11 bacteria naturally expressing CYP102 enzymes, which are
homologs of P450BM3, as whole-cell biocatalysts for benzene hydroxylation reaction in the
presence of decoy molecules, and some Bacillus strains catalyzed the reaction. In particular,
Bacillus subtilis showed the highest activity in the presence of an ibuprofen derivative used as
a decoy molecule, and the GC yield of phenol reached 2.1 % at optimal temperature.
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1) O. Shoji, et al., Angew. Chem. Int. Ed., 2013, 52, 6606.

enzyme NADP* Bacillus subtilis A2, A3
Expressmn NNNN Bacillus cereus A5
Genome DNA Bacillus licheniformis A7
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