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Regulation of photoreaction by conformational change of artificial oligonucleotides
(Faculty of Science and Engineering, Aoyama Gakuin University)
(OSae Harada,' Tatsuya Nishihara,' Kazuhito Tanabe'

DNA oligomers have been attracting attention as functional molecules driven by the cell
because they play an important role actively in the cell. In this study, we attempted to construct
a smart drug that expresses its effect under photoirradiation conditions only when the target
gene is present. The specific system is shown in the figure below. In this system, we designed
a 23-mer hairpin DNA (H-ODN) bearing a ruthenium complex (Ru) as a photosensitizer and a
cyclooctatetraene (COT) as a quenching agent at both ends of the H-ODN. Because of the
formation of hairpin-type structure, Ru and COT in H-ODN were placed close proximity, and
thus the formation of singlet oxygen is suppressed even under photoirradiation conditions. On
the other hand, when mRNA complementary to H-ODN is present in the cell, the hairpin
structure of H-ODN changes to a double-stranded structure, and these two functional groups
are away from each other, leading to generation of singlet oxygen. The evaluation of
photoreaction of H-ODN in detail is in progress.
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Figure 1. Control of 10, generation from H-ODNs during conformational change
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