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Goals:

« Understanding the molecular mechanisms for graviperception
and Its interactions with other phenomena of growth and
development in plants

 Establishing hypotheses to be verified by spaceflight
experiments

« Developing new technology for plant production in space



Major accomplishments:

We discussed the mechanisms for cytoskeleton development, their roles in
graviperception/graviresponse of plants, and an experimental system for the study of the
cytoskeleton-involved graviperception/grviresponse.

We revealed novel molecules that could play a role in graviperception or its signal
transduction in shoot/stem gravitropism.

To identify molecules that play for signal transduction in root gravitropism, we
established an experimental system to isolate novel gravitropic mutants and obtained 44
mutant lines to date.

We found that automorphogenesis in pea epicotyls occurred due to the gravity-regulated
movement of auxin and that auxin efflux carriers, PsPINs, played important roles in the
auxin dynamics.

We used agravitropic mutants of morning glory to analyze the role of
graviperception/graviresponse in apical dominance. Our results suggested that
mechanism for the gravity-stimulated release of lateral buds from apical dominance
differed from that of the outgrowth of lateral buds due to pinching of apical shoots.

We identified a gene, MIZ1, essential for hydrotropism in roots and demonstrated the
MIZ1-involved hydrotropic pathway was independent of gravitropic one. We also
showed that auxin played a role in both gravitropism and hydrotropism in roots, but the
regulatory mechanism of auxin transport could differ between the two tropisms.
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Molecular network for graviperception/graviresponse and
their interactions with other growth responses in plants
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