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Relationship between Signal Transduction
by the Ca’" Channel of Plants and Gravity Sensitivity

Rimi Koyama, Hiroyuki Watanabe

Abstract
There are three stages when the gravitropism is induced in plants. The first is the acceptance of gravity stimuli, the

second is the signal transduction, and the third is the response to the received stimuli. Ca*" is regarded as a candidate as the
second messenger of gravity stimuli, so we considered the relationship between signal transduction by Ca®"
channel and gravity sensitivity in plants. The morphology of wild type and mutants of Ca’" permeable
mechanosensitive channel in Arabidopsis thaliana under the simulated microgravity by 3-D clinostat system was
investigated in this study. The microscopic observation of columella cells of the root cap was performed under the normal 1G
gravity and simulated microgravity, and the amyloplasts associated with gravity acceptance was confirmed. The
morphogenesis of the wild type and the mutants was analyzed as a response to gravity stimuli, and root bending
under simulated microgravity was observed. Wild type showed to be higher bending angles under the simulated microgravity
compared with the 1G condition. It was confirmed that the average of the bending angle of the mutants was lower than that
of the wild type under the simulated microgravity. The difference between the wild type and the mutants was presumed to
be the difference in cytosolic Ca®* concentration. In conclusion, the possibility of Ca’* involved in the signal transduction
process from gravitational acceptance to the physiological and morphological responses was strongly suggested in this study.

Keywords: 3-D clinostat, microgravity, Ca’* permeable mechanosensitive channel, Arabidopsis thaliana,
amyloplast, gravitropism
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