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Photo-oxidation in the vicinity of nucleic acid double helix (1) photo-oxidation property of
guanine in DNA duplex by 'O, (School of life science and technology, Tokyo institute of
technology) OTakashi Kanamori, Shota Kaneko, Hideya Yuasa

Among natural nucleobases, the guanine base is known to be oxidized to oxidatively
damaged bases such as 8-0x0-G by light irradiation in the presence of a photosensitizer. In
principle, this method can be used to introduce mutations into specific genes that can be applied
to photo-gene regulation methods. On the other hand, although photosensitizers have been used
to photo-oxidize guanine bases in DNA in the past, the dependence of the distance between the
source of reactive oxygen species and the guanine base has yet to be thoroughly investigated.

Previously, we have succeeded in photo-oxidation of guanine bases on oligonucleotide using
a small photosensitizer that we originally developed, capable of 'O,-selective oxidation. In this
study, we evaluated the distance dependence of the oxidation of guanine bases by 'O, using
about 20 oligonucleotides. As a result, we found that the guanine base at a distance of 10 bases
from the photosensitizer was the most easily oxidized by 'O,. Furthermore, after placing ten
bases away from the photosensitizer, the next most efficiently oxidized position was about 20
bases away from the photosensitizer. This result means that 'O, oxidizes by diffusing along the
surface of the duplex, following the rule of one rotation at about ten bases of the B-type DNA
duplex.'
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