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Abstract: An experiment was successfully conducted at ‘Kibo’ module of International Space
Station (ISS) from November 14, 2008 to March 28, 2009. In this research project, a focus was
made on biological effects of high-radiation background among various factors of space
environments. Human lymphoblastoid TK6 cells were frozen and sent to ISS and finally brought
back to earth; mainly preserved as frozen in ISS and receiving a total 72 mSv. In addition, we tried
to elucidate influences of microgravity on such radiation effects by incubating them at 37°C under
uG or 1G for 8 days and then refreezing them in ISS. The mutational assays for the non-incubated
flight-cells demonstrated the following effects: i) ~2.3-fold induction of thymidine
kinase-deficient (TK") mutations over the level of ground-control cell, ii) a suppression (~56%) of
TK™ mutations, induced by a challenging dose of 2 Gy X-rays and iii) a more efficient repair of
DNA double-strand breaks created by I-Scel expression (~1.9- and ~1.8-fold due to
non-homologous end joining and homologous recombination, respectively). The characterization
(LOH analysis) of the TK  mutants obtained in the above assays also supports the possibility that
frozen cells can record damage accumulated during space travel and subsequently express the
genetic and cellular responses when grown on earth. The preliminary results on the microgravity
effects, estimated from the mutation induction in the incubated flight-cells, are briefly introduced

here.
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