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Molecular Simulations on Electron-Transfer Step Found in Baeyer-Villiger Monooxygenase
(Graduate School of Information Sciences, Hiroshima City University) O Takayuki Urabe,
Toru Saito, Yu Takano

Baeyer-Villiger-monooxygenases (BVMOs) oxidize substrates regioselectively by using a
flavin cofactor to activate molecular oxygen. We focused on the first electron-transfer (hydride
transfer) from NADPH to FAD, leading to the reduced flavin, which is capable of activate
molecular oxygen to generate hydroperoxide species. To this end, two model systems were
examined, namely (i) a QM cluster model consisting of truncated NADPH and FAD and (ii)
cyclohexanone monooxygenase (PDB ID: 5M10)as shown in Figure 1. For both cases,
semiempirical GFN2-xTB and density functional theory (B3LYP/def2-SVP) methods were
used as the QM method. For (ii), the QM/MM metadynamics simulations were performed. Our
computed results strongly suggest that inclusion of the protein environment is crucial for
investigating hydride transfer process. Details of the calculated results will be presented in the

poster.
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