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Dlrected Evolution of Cytochrome P450BM3 for Responding Natural Products as Decoy
Molecules for Direct Benzene Hydroxylation without Chemical Synthesis (' Graduate School
of Science, Nagoya University, *RIKEN, Spring-8) O Yuya Yokoyama,' Masayuki Karasawa,'
Shinya Ariyasu,' Yuichiro Aiba,! Hiroshi Sugirnoto,2 Osami Shoji'

Cytochrome P450BM3 (P450BM3) catalyzes efficient hydroxylation of long-chain fatty
acids. Our research group has reported that synthetic dummy substrates “Decoy Molecules”
enable hydroxylation of non-native substrates such as benzene by P450BM3." In this research,
we aim at developing the reaction system without synthesis and addition of decoy molecules.
Therefore, we applied directed evolution in order to engineer P450BM3 mutants recognizing
C10-acyl homoserine lactone (C10-AHL), produced by a kind of bacteria, as a decoy molecule.
After four rounds of evolution through screening of 5472 mutants by whole-cell benzene
hydroxylation in the presence of C10-AHL, the evolved P450BM3 mutant shows about 70-
fold higher activity than WT with C10-AHL. We will discuss the evolutionary trajectory and
the detail of mutants including X-ray crystal structures and binding affinities against C10-AHL.
Keywords : Cytochrome P450; Decoy Molecules,; Directed Evolution;, N-Acyl Homoserine
Lactone; Direct Benzene Hydroxylation
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