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Construction of non-invasive real-time imaging system for cancer stem cell
apoptosis and the application in chemoradiation therapy
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Cancer stem cells (CSCs) residing in hypoxic regions as their niche are

considered responsible for metastasis and recurrence after therapeutic treatment. Thus, a
non-invasive and real-time imaging system to monitor apoptosis of cells in tumor hypoxic regions
would be a useful tool to develop and evaluate a novel chemoradiation therapy targeting the CSCs. We
have succeeded in improvement of an imaging system for hypoxic cell apoptosis, taking advantage of
a cyclic enzyme of a shrimp-derived luciferase (Luc), detecting more than 350-times higher
luminescence from cells with apoptosis induction under the hypoxic condition compared to our
previous system with a cyclic firefly-derived Luc under the identical condition. This improvement
should be a big progress to establish an imaging system to firmly detecting CSC apoptosis.
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