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Development of DNA and RNA photo-cross-linker having 19F-NMR responsibility toward for
nucleic acids analysis (Japan Advanced Institute of Science and Technology) OHiroki Naito,
Kenzo Fujimoto

Nucleic acid detection is widely used in industrial fields such as agriculture, fisheries, and
medicine for the diagnosis of livestock, detection of plant viruses, and detection of
Campylobacter. Currently, radioactive isotopes are mainly used for labeling nucleic acid probes.
However, due to the nature of isotopes, it is difficult to use them routinely due to many
problems such as safety, stability, disposability, half-life, tolerance, and economic factors.
Therefore, it is necessary to establish a highly sensitive non-radioactive nucleic acid labeling .

In this study, we focused on fluorine-labeled probes. Fluorine is not only highly bio-
permeable but also has fewer side effects. It is only found in bone in vivo, so it has a low
background, and it has a sensitivity of 83% of that of protons in NMR measurements, so it can
be measured with a high signal-to-noise ratio. We have found that the 19F signal derived from
trifluorothymidine can be significantly altered by using the photo-crosslinking reaction. On the
other hand, the use of the photocrosslinking reaction for nucleic acid detection requires two
non-natural nucleic acids, which makes it difficult to detect natural nucleic acids. So, we
developed a novel photo-crosslinkable nucleic acid that has both photocrosslinking and nuclear
magnetic response capabilities.
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