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Characterization of a HO Molecule Confined in the Interface between the Heme and G-Quartet
Planes in a Heme-DNAzyme (' Department of Chemistry, University of Tsukuba, *Department
of Materials Engineering, National Institute of Technology, Nagaoka College, *Graduate
School of Pharmaceutical Sciences, Chiba University) Yusuke Nakajima,' Atsuya Momotake,'
Akihiro Suzuki,? Saburo Neyal,3 OYasuhiko Yamamoto'

Heme binds selectively to the 3’-terminal G-quartet of all parallel G-quadruplex DNAs to
form heme-DNA complexes that exhibit various functional and spectroscopic properties
similar to those of hemoproteins. A water molecule (H,O) confined in the hydrophobic interface
between the heme and G-quartet planes of the complex is coordinated as an axial ligand to the
heme Fe atom. We found that the heme electronic structure in the complex is sensitively
modulated by the hydrogen(H)/deuterium(D) isotope replacement of the axial H,O through the
coordination bond between the axial H,O and heme. The unique electronic nature of the axial
HO is likely to be primarily responsible for the control of the physicochemical properties of
heme in the complex.
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