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Roles of tumor microenvironments in radiotherapy for solid tumors on the basis of
cell cycle imaging
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In this study, we analyzed intratumoral cell cycle kinetics after X-irradiation
of tumor xenografts expressing the fluorescent ubiquitination-based cell cycle indicator (Fucci), a novel
system to visualize cell cycle kinetics in vivo. Cell cycle kinetics after X-irradiation was examined by
using tumor sections and in vivo real-time imaging system in tumor xenografts. We found that G2 arrest
was remarkably prolonged, up to 5 days after 10-Gy irradiation, in contrast to monolayer cultures where
G2 arrest returned within 24 h. Cells isolated from tumors 5 days after irradiation exhibited a higher
surviving fraction than those isolated immediately or one day after irradiation. In this study, we
clearly demonstrated unusual post-irradiation cell cycle kinetics in tumor xenografts. Our findings imply
that prolonged G2 arrest occurring in tumor microenvironments following irradiation may function as a
radioresistance mechanism.
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