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Fabrication of meta—material by programmable plating of DNA
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Top-down processes, such as photolithography, have been approaching a limit with regard
to the fabrication of fine structures. For the preparation of molecular-scale fine structures,
it is important that conventional self-assembly methods should be adapted to a
“programmable self-assembly” as a next-generation bottom-up system. We aim to
fabricate nano-gap electrodes by sequence-selective metallization of template DNA. We
have already reported the fabrication of sequence-selective platinum nano-wires using
poly(guanine) and poly(adenine-thymine) diblock DNA, which is enzymatically
polymerized as a template. That method, however, cannot be extended to the preparation
of oligoblock DNA. In this study, we prepared triblock DNA sequences using guanine as a
platinum-binding natural nucleotide and 7-deaza-guanine as a platinum-nonbinding

unnatural nucleotide for the construction of platinum nano-wires with nano-gap
structures.
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Fig. 1 Schematic illustration of the preparation of
SSRR based on DNA
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Fig. 3 Size exclusion chromatography of the
polymerized DNA solution (A) and AFM images
of stretched DNA molecules (B); (i) poly(dG) /
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Fig. 6 AFM image of metallized triblock DNA
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