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DNA photo-cross-linking using photoresponsive nucleic acid containing pyranocarbazole
with D-threoninol (School of Advanced Science and Technology, Japan Advanced Institute of
Science and technology) oHideyuki Ryukan, Tsubasa Yamaguchi, Shigetaka Nakamura,
Kenzo Fujimoto

DNA photo-cross-linking is useful in regulating, modulating, and detecting nucleic acids
and can be precisely controlled in the cell. Here, we report 3-cyanovinylcarbazole (“NVK) that
can be photo-cross-linked through photoirradiation for several seconds and oligopDNA (ODN)
containing “NVK that can be photo-cross-linked with pyrimidine bases present in the
complementary strand. Previously, we reported the application of photo-cross-linkable
antisense ODN for highly sensitive detection of 16S rRNA that forms secondary structures.
However, the photoirradiation of °NVK at 366 nm is necessary for its in vivo applications,
which is a major limitation as it induces phototoxicity in the cells. Therefore, we report
pyranocarbazole nucleoside (P©X) as a novel photo-cross-linker that can be deployed under
visible light. To achieve high photoreactivity with P°X, we synthesized pyranocarbazole with
D-threoninol instead of deoxyribose, and then, evaluated its photoreactivity. As a result,
photo-cross-linking with a yield of 80% or more was achieved upon photoirradiation of the
cells for approximately 5 s.
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