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To understand light adaptational mechanisms in plants, we have investigated roles of NONPHOTOTROPIC
HYPOCOTYL3 (NPH3) and ROOT PHOTOTROPISM2 (RPT2), both of which are signal transducers in phototropic
responses and form a complex with blue light receptor phototropins, in photosensory adaptation using Arabidopsis
seedlings. We first identified seven phosphorylation sites of NPH3 at serine residues which are dephosphorylated by
blue light irradiation. Those serine residues were substituted with alanine or glutamate to mimic
non-phosphorylation and phosphorylation of NPH3 proteins, respectively. The nph3 mutant was transformed with
the constructs, and the homozygous transgenic nph3 plants will be identified. According to our previous studies, we
expect that hypocotyl phototropism induced by relatively strong blue light is severely impaired in the transgenic
nph3 plants expressing non-phosphorylation type of NPH3 proteins. On the other hand, our recent studies suggested
that strong blue light dephosphorylates NPH3 proteins excessively, resulting in detachment of NPH3 proteins from
the plasma membrane due to the production of NPH3 aggregates. The events correspond to an impairment of
phototropic responses. Furthermore, such phototropic impairment is recovered as blue light irradiation is longer
because light-induced RPT2 proteins modulate phosphorylation status of NPH3 proteins. The present study
demonstrated that such molecular events occur not only in Arabidopsis hypocotyls but also in roots. Hypocotyl
phototropism is induced by a very weak blue light in addition to strong blue light. In contrast, only strong blue light
induces root phototropism. Furthermore, root phototropic responses are severely impaired in the rpt2 mutant. These
results indicate that RPT2-mediated photosensory adaptation mechanism functions in both hypocotyls and roots,
while RPT2 independent light signaling pathway works only in hypocotyls. Therefore, it appears that land plants
develop a light signaling system through RPT2 during their evolutionary process.




