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oReport summary (English)

Principal investigator: Nagoya University professor Toshinori Kinoshita
R & D title: Study of enhancement of plant growth and biomass through the
manipulation of stomatal aperture

1. Purpose of R & D

Stomatal pores surrounded by a pair of guard cells in the plant epidermis control gas exchange
between leaves and the atmosphere. Opening of the stomata allows CO; entry for photosynthesis in
higher plants. In this study, we investigate the molecular mechanisms of stomatal movements and
photosynthesis, and produce stomatal aperture-regulated plants, which show enhanced ability of CO»
uptake and plant productivity. Furthermore, we identified the stomatal aperture regulating chemicals
that affect stomatal movements and are useful for future development of agrochemicals.

2. Outline of R & D

(1) Contents:
Theme 1): Enhancement of plant growth and biomass by gene modifications and practical
application of these techniques (Kinoshita Group and Research promotion Group)

Theme 2): Enhancement of photosynthesis by and by gene modifications and practical application of
these techniques (Shimada Group and Takahashi Group)

Theme 3): Development of new techniques for regulation of stomatal aperture without gene
modifications

(2) Achievements:

1) We obtained interesting results by controlling stomatal aperture by gene modifications in rice and
Poplar.

2) We obtained crucial evidence that enhancement of photosynthesis by gene modifications induces

plant growth.

3) We’ve screened over 30,000 chemicals on stomatal aperture and found that at least 200 chemicals
suppress stomatal opening.

(3) Future developments:

It has been demonstrated to some extent that biomass increase through promoting stomatal opening
by gene modifications and drought tolerance enhancement for plants using compounds are useful,
we will actively engage in joint research and work with companies so that we can implement it in
society as soon as possible.



