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Elucidation of Molecular Mechanism Responsible for Peroxidase Activity of a
Heme-Nucleic Acid Complex through the Nature of an Axial H20 ligand and Its
Application to Design of Novel Catalysts
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The molecular mechanism of the peroxidase activity of a complex composed of
a G-quadruplex DNA formed from guanine-rich DNA and heme, found as prosthetic groups of various
hemoproteins abundant in nature, has been elucidated. A water molecule (H20) is located at the
interface between the heme and DNA in the complex and is coordinated to the heme Fe atom. We found
that the axial H20 in the complex is capable of being an electron-donating ligand which increases
the Lewis basicity of the heme Fe atom to facilitate heterolytic 0-0 bond cleavage of Fe-bound
peroxide (H202) to promote the formation of a high-valent iron(1V)oxo porphyrin 1t -cation radical.
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