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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 clarified yet. To clarify the role of cortical microtubules in
resistance to 1 g gravity, we conducted the Resist Tubule experiment, consisting of three
runs, on the Kibo Module of the International Space Station. The modifications by
microgravity of the formation and orientation of cortical microtubules were analyzed by
observing on-site seedlings of GFP-expressing Arabidopsis lines cultivated in the Cell
Biology Experiment Facility (CBEF) onboard the Kibo and with wild-type seedlings,
cultivated and recovered to earth after chemical fixation. We also cultivated a-tubulin
mutants, tua4 and tua6 with different degrees of defects, in the CBEF, and analyzed growth
properties of inflorescence stems. Three runs in the Resist Tubule experiment have been
successfully carried out in the Kibo. The results obtained support the hypothesis that
cortical microtubules play an essential role in gravity resistance of plants in the range from
1 g to hypergravity.
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