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Study of candidate proteins for a long-distance signal that transmits elevated
C02 environments and engineering of the proteins for improved CO2 responses
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We investigated if candidate proteins for a long-distance signal that
transmits elevated CO2 environments could act as the signal in rice plants. We found that the
proteins were secreted extracellularly to move to tissues/organs distant from the site of synthesis,

and that they likely moved from leaf blades to a basal part including developing leaves and the
shoot apex in rice plants. Although we expected the candidate proteins to function in coordination
with a metabolite, the level of the metabolite was not increased by elevated CO2 treatment. Thus,
our hypothesis has not yet been proven. On the other hand, overexpression of the candidate protein
in rice leaves did not cause phenomena occurring under elevated C02, an indication that the
candidate protein alone could not act as the signal. This observation implies that modification of
the protein might alter responses to elevated CO2, leaving the growth of rice plants unaffected.
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