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The protective effect of ascorbic acid (AA) and DMSO against double-strand breaks
(DSBs) in DNA was evaluated by single-molecule observation of giant DNA (T4 DNA;
166kbp) through fluorescence microscopy. Samples were exposed to three different forms of
radiation: visible light, y-ray, and ultrasound or freeze/thawing.

Ascorbic acid, or vitamin C, is a representative antioxidant. With regard to
irradiation with visible light, 1 mM AA reduced the damage down to ca.30%. Same
concentration of AA decreased the damage done by y-ray to ca.70%. However, AA had almost
no protective effect against the damage caused by ultrasound. This significant difference is
discussed in relation to the physico-chemical mechanism of double-strand breaks depending
on the radiation source.

Dimethyl sulphoxide (DMSO) is widely used as a cryoprotectant for organs, tissues,
and cell suspension in storage. To date, many in vitro assays using cultured cells have been
performed for analysing the protective effect of DMSO against genomic DNA damage;
however, there have been few reports on the direct and quantitative detection of DNA double
strand breaks (DSBs) using single-molecule observation.

For the result of DMSO’s protection on DSBs, we found that 2% DMSO conferred
the maximum protective effect against all of the injury sources tested, and these effects were
maintained at higher concentrations. Further, DMSO showed a significantly higher
protective effect against freezing-induced damage than against photo- and
yray-irradiation-induced damage. Thus, the current data revealed that DMSO exhibits a
protective effect in a dose dependent manner. Our study provides significant data for the
optimization of DNA cryopreservation.

The change of the higher-order structure of genomic DNA molecules in the presence
of alcohols by use of single DNA observation with fluorescence microscopy, by focusing our
attention to unveil the different effect between 1-propanol and 2-propanol. We found that,
with 1-propanol, the long-axis length exhibits minimum at 60% and then tends to increase
with the increase of alcohol content. On the other hand, with 2-propanol the long-axis length
exhibits almost monotonous decrease with the increase of alcohol content. These results
indicate that DNA undergoes reentrant transition of coil-globule-coil with 1-propanol,
whereas such reentrance phenomenon does not appear with 2-propanol.



