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Synthesis of oligodeoxynucleotides bearing disulfide bond and their radiation-induced
reduction properties (Graduate School of Science and Engineering, Aoyama Gakuin
University) OSugimoto Shuhei, Hosono Takayuki, Nishihara Tatsuya, Tanabe Kazuhito

We have reported an efficient cleavage of disulfide bond by radiation-induced one electron
reduction. In this study, we designed and prepared a thiothymidine derivative (d*T) which
possessed alkyl chain via a disulfide bond at 4-position in order to regulate higher order
structures of oligodeoxynucleotides (ODNs) by X-irradiation.

First, we designed d*T which possessed cyclohexyl group via a disulfide bond at 4-position
and evaluated their one-electron reduction. When d*T was X-irradiated under hypoxic
conditions, the disulfide bond was rapidly reduced and cleaved to form corresponding
thiothymidine. Next, we synthesized a DNA oligomer (trimer) bearing d*T (ODN 1), and
characterized their reduction properties. The hypoxic X-irradiation of ODN 1 resulted in an
efficient cleavage of disulfide bond to form ODNSs bearing thiothymidine. These results
strongly indicate that duplex formation of ODNs with d**T can be regulated by hypoxic X-
irradiation.
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Figure1. Control of duplex formation by X-ray irradiation
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