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Hydroxylation of Gaseous Alkanes Catalyzed by Cytochrome P450BM3 Exploiting Decoy
Molecules (Department of Chemistry, Graduate School of Science, Nagoya University)
(OOsami Shoji

Cytochrome P450BM3 isolated from Bacillus megaterium has garnered much attention
because of its high monooxygenase activity. In general, P4A50BM3 displays a high substrate
specificity, exclusively catalysing the hydroxylation of long-alkyl-chain fatty acids while
remaining inactive for small non-native substrates such as propane and benzene. However, it
was observed that P450BM3 can be “fooled” into initiating hydroxylation of non-native
substrates in the presence of dummy substrates (decoy molecules). Decoy molecules initiate
the activation of molecular oxygen in the same manner as with long-alkyl-chain fatty acids and
induce the generation of compound I, but the compound I hydroxylates gaseous alkanes and
benzene because the decoy molecules are not oxidizable. We have demonstrated that various
carboxylic acids modified with amino acids (N-acyl amino acids) as well as amino acid dimers
having a completely different structure from fatty acids can serve as decoy molecules for
efficient hydroxylation of gaseous alkanes and aromatic compounds.
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