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Abstract: Studies of our working group are aimed at understanding the graviperception mechanism and its
interactions with mechanisms of other gravity-influenced phenomena of plant growth and development. Our
collaborative works will bring about hypotheses on the molecular mechanisms underlying plant responses to
gravity, which will be further verified by spaceflight experiments. This approach will also lead to the
establishment of technology useful for controlling plant growth and development in space. We have
continued our studies to reveal mechanisms underlying graviperception and its signal transduction in plants
by using gravitropic mutants, and found various genes and molecules responsible for the mutations. Also, we
have studied the gravity-influenced growth and development of plants; namely, gravimorphogenesis of
cucumber seedlings, shoot circumnutation, and hydrotropism in seedling roots. The results obtained
suggested molecular cascades for graviresponse and molecular networks for the interactions among the
gravity-influenced phenomena. Based on these accomplishments, we are attempting to establish models and
hypotheses to be verified by spaceflight experiments. Some of the subjects being dealt in this project are to
be flown in this year. Currently, we are preparing to propose another spaceflight experiment on
circumnutation and its relationship to graviresponse in plants.
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