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Abstract: As International Space Station (ISS) has been completed, long-term
space flight and stay have become a reality. But, space is full of space radiation,
so that it is extremely important to analyze the influence of radiation to human
body. In order to elucidate the effect of space radiation, we planned to launch ES
cells or iPS cells to space in frozen state. After exposing for months or a year in
space, the cells will be returned to the ground and will be microinjected to mouse
8-cell stage embryos to examine their development in vitro and in vivo by
transplanting to pseudopregnant mouse uterus. The results will be compared and
extrapolated to human case.
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Fig. 1. Design of Space Experiment
ES cells or iPS cells will be frozen

- = and launched into space. Half of
(s8) I the samples will be returned to the
- ground soon, and the rest will be
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Fig. 2. Analyses of Irradiated ES Cells
in Space

ES cells or iPS cells returned from space
will be analysed by immunostaining by
gamma-histone H2AX antibody to
detect the DNA breaks. The cells will be
microinjected to examine  their
developmental capability. The neonates
will be analysed their sterility and
chromosome aberration.
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Fig. 3. Influence of X-ray, C ion, and Fe
ion beams to mouse 8-cell stage
embryos.

8-cell embryos were irradiated with
X-ray, C ion, and Fe ion beams (HIMAC
at NIRS in Chiba), and they were culture
in vitro. The development of 3 Gy of Fe
ion irradiated embryos sianificantly
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Fig. 4. Impaired Development of Fe
ion irradiated mouse ES cells after
Microinjection to 8-cell Embryos
Most of embryos including 5 Gy of Fe
ion irradiated ES did not developed
normally.
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Fig. 5. Developmet of embryos aggregated
with GFP-expressing mouse iPS cells
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