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Whole Cell Hydroxylation of Propane Catalyzed by Intracellular Cytochrome P450BM3 with

Decoy Molecules ('Graduate School of Science, Nagoya University) O Yuki Sugai,' Yuya

Yokoyama,' Masayuki Karasawa,' Shinya Ariyasu,' Yuichiro Aiba,' Osami Shoji'

Gaseous alkanes are expected to be used as starting materials in industrial chemistry by
introducing functional groups. We demonstrated that addition of synthesized dummy substrates
called decoy molecules to Cytochrome P450BM3 (P450BM3), a heme enzyme that catalyzes
the hydroxylation of long-chain fatty acids, enabled the hydroxylation of propane. However, it
requires a large amount of expensive cofactor, NADPH, as electron donors, which has hindered
further application of this system.

In this research, we attempt propane hydroxylation in bacteria using P450BM3-
overexpressing E. coli to perform reaction for a long time. Since the reaction efficiency was
still low, possibly due to release of propane from the reaction solution, a water/ionic liquid two-
phase system was introduced, in which large amounts of propane is dissolved in the ionic liquid
with high gas solubility and supplied to the aqueous phase.
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