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Molecular properties of signal transducing proteins on the plasma membrane
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We investigated molecular properties of the plasma membrane Ca2+-binding
proteins, PCaPl and PCaP2, at biochemical and molecular biological levels. We found that PCaP2 1s
essential for formation and tip growth of root hairs using loss-of-function mutant lines of PCaP2. Our
key finding is that PCaP2 transduces a Ca2+ signal to phosphatidylinositol signal on the plasma membrane
at tip of root hair. When the N-terminal peptide of PCaP2 was introduced to plants under the control of
CaM 35S promoter, no root hair was observed in the transformant. Using this mutant, we quantified
physiological functions of root hair, such as absorption of water and mineral ions. Also we obtained
structural information of PCaPl on the binding to membrane phospholipids and metal ions and found that
loss-of-function mutant of PCaPl has a defect in stomatal closure in the dark.
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