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F1-ATPase relieves the damage caused by a high
temperature stress during seed development
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Applied genetics to efficient plant biomass production

All of lives on Earth are depending on the plant biomass. We study on
technologies enabling to exploit the plant potentials. We are hoping to contribute
to construct a sustainable future. In order to utilize the plant biomass efficiently,
we are going to determine key factors on the quality and quantity of crop
production, and genes involved in tolerance to environmental stresses such as by
a global warming. We also develop a molecular farming system for biomaterials in
transgenic plants.
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Description and image (s) of the research

High-temperature stress during seed development resulted in reduced
grain quality with chalky endosperm, which was caused by insufficient
storage starch synthesis because of shortage of ATP supply and
inadequate energy status in developing seeds. In this case, since
expression of genes involved in F1-ATPase was significantly decreased,
reduced amount of F1-ATPase largely affected the grain quality. We
created the transformants in which an F1-ATPase fS// gene was
overexpressed in immature seeds. They confer the tolerance to the high-
temperature stress and produced normal-shaped grains as well as those
developed in the normal conditions. This indicated the possibility of
acquisition of a tolerance to the high-temperature damage.
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Applications

Molecular breeding of a Rice plant tolerant to high-
temperature stress damage.

ATPase activity as a molecular marker for selection of a
tolerant plant.

Advantages

Molecular-based breeding of a new cultivar that adapt
to an environmental alteration by the global warming.




