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Research of biological effect on plants by solar radiation using exposure area at ISS platform
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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 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
verifying chemical evolution reactions in a space environment, and (4) 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. We therefore propose a
Japanese-led project to develop the world's first extravehicular radiation exposure apparatus
capable of controlled life support, and to use this apparatus to perform exposure experiments
and high precision analysis on small plants, microorganisms, insects, and chemical substances
while in the active state. The results from this proposal will not only be important for safe human
exploration of space, but could also shed light on questions regarding chemical evolution, the
origin of life, and the evolution of living organisms which posits that life was formed by solar UV
energy. Furthermore, it could make it possible to predict the limits of viability of various living
organisms in the light environment of the future after destruction of the ozone layer, which
would have a tremendous impact not only on the scientific fields in which the research results are
obtained but also on society. The expense for the fabrication (four billion yen [forty million
dollars]) is supported by Science Council of Japan, “Large Facility Scale Research Project Master
Plan 2014”
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