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Abstract: The space environment contains two major biologically significant influences: space
radiations and microgravity. A p53 tumor suppressor protein plays a role as a guardian of the
The aim of this study
was to clarify the biological effects of space radiations, microgravity and a space environment on

genome through the activity of p53-centered signal transduction pathways.

the gene and protein expression of p53-dependent regulated genes.

Space experiments were performed with two human cultured lymphoblastoid cell lines: one cells
line (TSCES) bears a wild-type p53 gene status, and another cells line (WTK1) bears a mutated p53
gene status. Under one gravity or microgravity condition, the cells were grown in the cell biology
experimental facility (CBEF) of the International Space Station (ISS) for 8 days without
experiencing the stress during launching and landing because the cells were frozen during these
periods. Ground control samples also were cultured for 8 days in the CBEF on the ground during
the spaceflight. Gene and protein expression was analyzed by using DNA chip (a 44k whole
human genome microarray, Agilent Technologies Inc.) and protein chip (PanoramaTM Ab
MicroArray, Sigma-Aldrich Co.), respectively.

We report the results and discussion from the viewpoint of the functions of the up-regulated and
down-regulated genes after an exposure to space radiations and/or microgravity. The initial goal
of this space experiment was completely achieved. It is expected that data from this type of work

will be helpful in designing physical protection from the deleterious effects of sapace radiations

during long term stays in space.
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