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Cytochrome P450 (P450) is a heme protein characterized by a unique active-site structure in
which a thiolate anion is axially coordinated to the heme iron. Owing to the strong electron-
donating nature of this axial ligand, carbon monoxide (CO) adducts of P450 exhibit distinctive
spectroscopic properties and serve as probes of the heme coordination structure and electronic
state. In this study, we synthesized an aqueous cytochrome P450 model complex by
encapsulating a thiolate-coordinated iron porphyrin with methylated cyclodextrins. Then, we
formed its CO-bound form ([S"—Fe—CO]) in NaOH aqueous solution at room temperature and
evaluated it spectroscopically. The UV-vis spectrum showed an absorption maximum at around
450 nm, which is characteristic of native P450 (Fig. 1). Furthermore, resonance Raman
spectrum with isotope shift analysis enabled assignment of the vreco (461 cm ™) mode, yielding
a value close to that of native P450 (Fig. 2). Notably, this is the first P450 model that retains a
stable thiolate-coordinated structure in aqueous solution at room temperature.
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