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Construction of conductive DNA wires toward single-molecule electronics
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Artificial nucleic acids modified with functional molecules have been utilized to
develop DNA-based biosensors and biological imaging tools. In this research, we studied convenient and
site-specific covalent modification of DNA with the perylenediimide (PDI) molecules through inclusion
complex of PDI with DNA and construction of the cluster of the PDI molecules. The abasic (AP) sites
generated by the removal of deoxyuridines with enzymatic reaction were used as molecular binding sites
and reactive sites for covalent modification. Reductive amination in the presence of NaBH3CN was applied
for conjugation at the abasic site. The PDI molecules were also incorporated at the AP sites in good
yield. These results show that the organization and covalent modification using the abasic sites within
DNA can be applied to construct the conjugates of DNA with functional molecules, which is applicable for
the design of DNA-based molecular electronics and diagnostic tools.
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