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Elucidation of Molecular Mechanism for Activation of High-Valent Metal-Oxo
species through their interaction with G-Quadruplexes and Creation of Novel

DNAzymes
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Heme(Fe3+) binds to non-canonical G-quadruplex DNAs to form complexes
(heme-DNAzymes) that exhibit peroxidase and peroxygenase activities. We found that the catalytic
cycle of the heme-DNAzyme involves an iron(l1V)oxo porphyrin 1t -cation radical intermediate known as
Compound | formed through heterolytic 0-O bond cleavage of an Fe-bound hydroperoxo ligand (Fe-OO0H)
in Compound 0. We also found that heme(Fe3+) binds selectively to the 3' -terminal G-quartet of the
DNA, and a water molecule (AxH20) sandwiched between the heme and G-quartet planes is coordinated to
the heme Fe atom as an axial ligand. The polarization of AxH20 is thought to be considerably
greater than that of an ordinary H20 molecule. Such unique electronic nature of AxH20 was found to
be responsible for the catalytic activity of the heme-DNAzyme. We also found that the peroxidase
activity of the heme-DNAzyme can be controlled through the local heme environment.
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