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Synthesis and characterization of metallo-DNA nanowire with infinite,
uninterrupted one-dimensional metal ions array
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For developing functional nanomaterials such as nanowires, we have engaged
in synthesizing DNA structure based one dimensional metal complexes (metallo-DNA nanowires). We have
reported a crystal structure of Ag-DNA wires in which silver ions are uninterruptedly arrayed in
DNA duplexes, and a crystal structure of Hg-DNA wires. Also, we have developed a procedure for
preparing DNA duplex in which Ag ions were accumulated in a high density. The reports have been
published in highly rated scientific journals and a structure was selected as a cover picture.
We have started to prepare metallo-DNA wires which are stable in solutions. Also, we have started to

measure electrical conductance of DNA duplex having metallo-base pairs.
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Figure 4. Structure of the short Ag(I)-DNA wires. (a): Crystal structure of a
dodecamer duplex. For each base and its associated deoxyribose, the carbons
are shown in one color (G, blue; C, green; U pink). N, blue; O, red; P, orange;
Ag, silver spheres. For a better understanding, hydrogen atoms included in the
structure refinement are not shown. (b): The secondary structure shows two
representative dodecamer duplexes of an extended wire. (¢): Chemical structure
of'a G—G pair and six silver-mediated base pairs: G-G (c-1), C-Ag—C (c-2), G-
Ag-G (c-3), C-Ag—C (c-4), G-Ag-U (c-5), C-Ag—C (c-6) and BU-Ag-BU
(c-7). Inter-base pair hydrogen bonds between amino and carbonyl groups are
represented by red dotted lines. (d) (e): Tertiary structures of the parts of the
short Ag(I)-DNA wire. Views are from the major groove. (d), G12-G12/C1-
Ag—C11/G2-Ag-G10 base pairs. (€), C3—-Ag-C9/G4-Ag-"U8/C5-Ag-C7
base pairs.
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Figure 5. A-1 and B-1; Absorption response of ODN-I or ODN-II on addition of Ag(I) ions. a-1 and b-1; The
optical density (at 260 nm) versus Ag(I) ion concentration. A-2 and B-2; CD spectra of ODN-I and ODN-II on
addition of Ag(l) ions. a-2 and b-2; Ellipticity versus Ag(I) ion concentration. Each solution contained 2 M
oligonucleotide in 10 mM Mops, 20 mM NaNOs, pH 7.1. Each spectrum was measured at 20 °C.
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Figure 6. (A-1) Absorption response of ODN-II on addition of Ag(I) ions. (A-2) The optical
density (at 260 nm) versus Ag(I) ion concentration. (a-1) CD spectra of ODN-II on addition
of Ag(l) ions. (b-2) Ellipticity versus Ag(I) ion concentration. Each solution contained
oligonucleotide in 10 mM Mops, 20 mM NaNO3, pH 7.1. Each spectrum was measured at
20 °C.
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