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Molecular Boolean logic gates have received much attention over the past decade. As a building element for the
molecular logic gates, DNA molecules have been considered promising by virtue of its structural and functional
diversity encoded by the base sequence. Most of DNA-based logic gates thus far developed have employed
oligonucleotides endowed with various functions including aptametric and catalytic ones. In this study, we
constructed DNA logic system by controlling fraying motion of double-stranded DNA (dsDNA) brush layer. By
taking advantage of the unique colloidal stability of dsDNA-functionalized gold nanoparticles (dAsSDNA-GNP) and
the metal-mediated base pairing, T-Hg(II)-T and C—Ag(I)—C, we succeeded in the construction of colloidal logic
system (AND and OR) that utilize Hg(I) and Ag(I) as input, and dispersion color as output, respectively.



