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Quantitative evaluation of DNA double-strand breaks induced by reactive oxygen through
single molecule observation: protective effect of a natural polyphenol, chlorogenic acid
(Doshisha University) O Haruto Ogawa,' Takashi Nishio,! Yuko Yoshikawa,! Kenichi
Yoshikawa,! Koichiro Sadakane,' Takahiro Kenmotsu'

Double-strand breaks of DNA are regarded as quite serious in living cells. However, its
quantitative evaluation has been rather difficult because of the limitation of available
methodologies. Recently, we have shown that single DNA observation by use of fluorescence
microscopy is useful to monitor the double-strand breaks of genome-sized DNA. Here, we have
performed the measurements on double-strand breaks caused by reactive oxygen species
through single DNA observation, in order to evaluate the protective effect of a natural
polyphenol, chlorogenic acid. It is an ingredient in coffee and expected to have anti-aging
effects. It was found that chlorogenic acid reduced the rate of DNA double-strand breaks to
about 55% at low concentration of 1M and about 5% at high concentration of 30uM. It became
clear that chlorogenic acid has about 2.5 times greater antioxidant potency than ascorbic acid.
The potency of such protective effect against DNA double-strand breaks will be discussed by
comparing with other antioxidative chemicals.
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Fig. Real time observation of double-strand break on single T4GT7 DNA (166kb).
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