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One of the main drawbacks of general chemotherapy is the lack of cell selectivity of
therapeutic agents, which can have a variety of undesirable effects on normal cells and
unpleasant side effects associated with treatment. For this reason, selective cell Killing has
become a central issue in recent years. Here, we report a unique photo-tunable cell killing
technique using diarylethene molecules (Scheme 1). We revealed that UV light irradiation
switched the open-ring isomer of the diarylethene, having no DNA intercalation activity, to the
closed-ring isomer to induce the intercalation into DNA. This isomer, thus being ready for the
action, exerted photocytotoxicity upon another blue light irradiation. The molecular-biological
analysis clarified that the photocytotoxicity was due to the double strand break of the DNA.
Since the cell death was observed only when irradiated with light that both the open- closed-
ring isomers have absorption, the possible mechanism of the cell death was expected to be due
to the repeated reactions of photocyclization and photocycloreversion of diarylethene
molecules. This unique photo-controllable action in a cell system would provide a novel
scheme of phototherapy.
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