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The significance of the study about the biological effects of solar
ultraviolet radiation using the Exposed Facility on the International

Space Station
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Abstract: It is believed that ultraviolet (UV) radiation from the sun participated in events related to
the chemical evolution and birth of life on the primitive Earth. Although UV radiation would be
also a driving force for the biological evolution of life on Earth, life space of the primitive living
organisms would be limited in the UV-shielded place such as in the water at an early stage of the
evolution of life. After the formation of stratospheric ozone layer through the production of
oxygen by photoautotroph, living organisms were able to expand their domain from water to land.
As a result, now, many kinds of living organisms containing human beings are flourishing on the
ground. In the near future, increased transmission of harmful solar UV radiation may reach the
Earth’s surface due to stratospheric ozone layer depletion. In order to learn more about the
biological effects of solar UV radiation with or without interruption by the ozone layer, the
utilization of an Exposed Facility on the International Space Station is required. Experiments
proposed at this facility would provide a tool for the scientific investigation of processes involved in
the birth and evolution of life on Earth, and could also demonstrate the importance of protecting the

Earth’s future environment from future ozone layer depletion.
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Table 1. A various filter”

Filters Note

Quartz alone All solar UV is absorbed =
(without filters)

+ Mylar filter Shielding for < 310nm *2
+ Kodacel filter Shielding for < 290nm )
+ Aluminum Shielding (in dark)
+ Lead Shielding (in dark)

“LAIl UV is absorbed.

“2To clarify the effects of UVA, a Mylar filter will be
used.

“®Since the ozone layer blocks solar UV (< 290nm) on
the Earth’ s surface, the spectrum of solar particles
transmitted by a Kodacel filter serves as a control for
exposure at the Earth’ s surface.

“ By using different thicknesses of lead or aluminum,
space radiation can be selectively blocked to adjust
exposure for quality and quantity.

Table 2. Outline of space biological experiments
proposed at the Exposed Facility on the 1SSY

Material or organisms | Assays to be used

DNA DNA damage, repair, mutation,
transformation

Procaryote DNA damage, survival, repair,

(E. coli, etc) mutation, umu-induction

Eucaryote

Yeast DNA damage, survival, repair,
mutation

Insect DNA damage, repair,

(fruit fly, silkworm, developmental abnormalities,

etc) mutation

Plankton DNA damage, repair, growth

(paramecium, rate

euglena, etc)

Plant (thalecress, etc) | DNA damage, survival, repair,
growth rate
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