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[Abstract] We have developed a QM/MM module in a MD program, GENESIS, to perform
anharmonic vibrational analysis of large biological molecules by combining external QM
software and SINDO, a molecular vibrational program. Using this package, such an analysis
was applied to a nitric-oxide (NO)-bound state of cytochrome P450 NO reductase (P450nor).
P450nor is a heme-containing enzyme that catalyzes NO reduction in soil-dwelling fungi and
yeast. The intermediate NO-bound state has a six-coordinate low-spin ferric (Fe**) heme-
nitrosyl complex. QM/MM optimization and vibrational analysis were carried out for several
representative structures, prepared using MD simulations on the basis of X-ray crystal structure
(PDBID: 5Y5H). We found the following: 1) hydration causes an increase in the N—O stretching
frequency; 2) in the previous study, the contribution of anharmonicity to N-O stretching
vibration was overestimated; 3) N-O stretching frequency calculated here is higher than the
experimental value by about 100 cm™!.
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