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Radiolytic reduction characteristics of thymidine units bearing various alkyl groups via
disulfide bond and their application to DNA oligomer ('College of Science and engineering,
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We have been trying to construct a system to control DNA duplex formation by X-rays using
the fact that X-rays cleaved disulfide bond under hypoxic conditions.

In this study, we synthesized two DNA oligomers (Me-ODN, Cy-ODN) having a methyl
group and a cyclohexyl group, that were connected with thymidine base via disulfide bond.
First, we evaluated the stability of each molecule, and found that Me-ODN decomposed in a
few hours when it left at ambient temperature. On the other hand, Cy-ODN was stable. Next,
these ODNs were irradiated under hypoxic conditions, and the reaction were monitored by
HPLC. As shown in the figure, the disulfide bond in both strands were efficiently cleaved to
form the thiothymidine-containing ODNs (Thio-ODNs). The G values were calculated to be
387 (Me-ODN) and 144 (Cy-ODN) pmol/J, respectively. The reaction efficiency was
significantly reduced under aerobic conditions, indicating that hydrated electrons are involved
in this reaction.
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One-electron reduction of Cy-ODN upon hypoxic X-irradiation
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