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Design of Nano-reactor Programmed by Synthesized DNA

Goto, Masahiro
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We present the covalent protein-protein conjugated nanoreactor, which is programme
d by synthesized DNA. To demonstrate the concept, we chose thrombin as a model protein for the protein con
Jugation and designed four different single-stranded DNA. One of them is a template of a DNA scaffold for
the arrangement of the thrombin-binding aptamers and three of them are thrombin-binding aptamers with diff
erent sticky ends that can hybridize with the DNA template (aptamer unit). By self-assembling these oligon
ucleotides, they should form a comb-like structure (termed DNA scaffold) composed of both the linear chain
s due to the DNA double-strands and the branched arms (the flexible DNA aptamer units). Thrombin molecules
can get close to each other by the binding of the thrombin molecules with the aptamer units. Then, the ad
dition of a chemical cross-linker induces the neighboring thrombin molecules on the DNA scaffold to easily
cross-link each other.
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