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Abstract: The environment in space which is exposed to solar radiation (space radiation and solar
ultraviolet [UV] radiation) is greatly different from the environment on Earth, and this has large effects on
the survival of living organisms. However, the solar radiation environment in space cannot be recreated on
Earth. The Exposed Facility (EF) of Kibo on the International Space Station has attracted much attention
as (1) a laboratory for the space and solar radiation environment that is encountered during extravehicular
activities. Since it provides an environment where sunlight is not blocked by the ozone layer, it has also
attracted attention as (2) a laboratory for modeling the primordial Earth light environment before the
ozone layer formed, (3) a laboratory for modeling the future Earth light environment after destruction of
the ozone layer, and there has been great anticipation of advanced analysis in research into the biological
effects of solar radiation by using the EF. Extravehicular exposure experiments have previously been
conducted using dried biological specimens as samples. However, experiments in space that expose active
organisms are essential for investigating the biological effects of solar radiation.

Not only UVB radiation but also high intensity of visible radiation can damage growth and
development of plants. We previously demonstrated that CPD photolyase, which is one of UVB-induced
DNA damage repair enzyme, is a crucial factor for determining the sensitivity of rice (Oryza sativa) to
UVB radiation, and increasing CPD photolyase activity can significantly alleviate UVB-caused growth
inhibition in rice plants. Thus, CPD photolyase is an essential protein for plants grown in sunlight,
including UVB radiation. Recently, we revealed that vacuolar transport of entire chloroplasts, termed
chlorophagy, was activated by the exposure of high visible light (HL) or UVB in Arabidopsis, and
abnormal chloroplasts induced by HL-damage, which exhibits swollen shape, are selectively eliminated
via chlorophagy process. Therefore, chlorophagy is essential for the removal of photo-damaged
chloroplasts induced by HL or UVB exposure. In addition, we found that autophagy defective atg mutants
show hypersensitivity to UVB radiation. These results suggest that the functions of not only UVB-induced
DNA damage repair but also autophagy are essential for plants grown in space environment. We hope that
plant space/solar radiation research will be performed using the EF.
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