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Abstract: Resistance to the gravitational acceleration is a principal graviresponse in plants,
comparable to gravitropism. However, the whole picture of this graviresponse, gravity
resistance, has not been understood yet. To clarify the role of the cell wall in resistance to 1
g gravity, we conducted the Resist Tubule experiment on the Kibo Module of the
International Space Station. The modifications by microgravity of the mechanical and
chemical properties of the cell wall, as well as the expression of cell wall-related genes,
were analyzed with inflorescence stems of Arabidopsis a-tubulin mutants cultivated in the
Cell Biology Experiment Facility (CBEF) onboard the Kibo. The cell wall extensibility was
higher under microgravity conditions than at 1 g, in particular in the basal region of
inflorescence stems. In the basal region, the levels of cellulose and matrix polysaccharides
decreased and showed a significant negative correlation with the cell wall extensibility. In
addition, the expression of genes responsible for secondary wall synthesis was suppressed
under microgravity conditions. These results support the hypothesis that the cell wall plays
an essential role in gravity resistance of plants in the range from 1 g to hypergravity.
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