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Creation and Characterization of functional heme-DNA
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A single DNA repeat sequence of the human telomere, d(TTAGGG), forms all
parallel G-quadruplex DNA i.e., (d(TTAGGG))4. We found that heme binds to 3' -terminal G6 G-quartet
of (d(TTAGGG)%4 to form a stable complex. In this study, we have characterized the molecular
structures of heme-(d(TTAGGGX))4 complexes, where X is vacant, A, or T, and the peroxidase
activities of the complexes in order to delineate the relationship between the heme environment and
peroxidase activity of the complex.

NMR analysis indicated that heme stacks onto G6-quartet of the DNA in the complex. Consequently, the
interaction between heme and G6-quartet in the complex was found to be independent of the addition

of the extra base at the 3' -terminal, i.e., A7 or T7.

Peroxidase activity of the heme-(d(TTAGGGA))4 complex was found to be remarkably higher than those

of the other two complexes, suggesting that the 3' -terminal A of the DNA acts as a general base to

enhance the catalytic activity of the complex.
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Fig. 1. Structures of heme(A) and G-quartet (B)
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Fig. 2. Schematic drawing of heme-DNA
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Fig. 3. Coordination Structures of heme(A) and
model of DFT calculation(B)
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Fig. 4. (A): Plots of the absorbance at 410 nm against time of
heme(Fe**) and the heme(Fe**)-DNA complexes at pH 7.0 and
2501. (B): A portion of the reaction mechanism of peroxidase.
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