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Improving the thermal stability of DNA nanostructure using ultrafast DNA photocrosslinking
of 3-cyanovinylcarbazole (School of Advanced Science and Technology, Japan Advanced
Institute of Science and technology) OKeiichi Sugie, Shigetaka Nakamura, Kenzo Fujimoto

DNA functions as a storage biomaterial for life information, and it is possible to construct
precisely controlled DNA nanostructures through sequence design. DNA nanostructures have
been developed to sense biomolecules and function as tweezers. However, since DNA
nanostructures utilize the double-strand-forming ability, the structure cannot be maintained
above the melting temperature of DNA, and thus, thermal stability improvements are required.
We have reported ultrafast DNA photo-cross-linking that, within a few seconds, can crosslink
DNA with light irradiation and hypothesized that photo-cross-linking within the DNA
nanostructures could improve their thermal stability. A photo-cross-linker, 3-
cyanovinylcarbazole, was incorporated into one type of oligo DNA to construct a DNA
nanostructure, which was then photo-cross-linked. After that, the thermal stability of the
constructed DNA nanostructure was evaluated, and the results confirmed that its thermal
stability improved after photo-cross-linking.
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