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This research team is discovering Arabidopsis genes of which functions are linked to quantitative improvements in plants

and those with new functions for minimizing the effects of the environmental stresses to achieve maximum productivity. We

are exploring new genes involved in improved productivity at the genome level using transcriptome, metabolome or

proteome analyses, and are analyzing regulatory factors and signaling factors involved in the control of gene expression. This

team has contributed to BRC by collection of Arabidopsis mutant lines and their phenotype analysis.
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ABA signal transduction pathway (Fig.1)
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(1) Exploration and analysis of regulatory factors
and signaling factors in environmental stress
responses

(DEstablishment of the core signaling pathway regulated by a

phytohormone abscisic acid in plants

Abscisic acid (ABA) is one of major phytohormones, and it has

a pivotal role in plants responses to environmental conditions.

We focused on protein phosphorylation as a major signaling

system, and investigated a group of type 2C protein phospha-

tases (PP2C) and SNFl-related protein kinase 2 (SnRK2). We
successfully reconstituted the ABA signaling pathway in vitro,
using PP2C, SnRK2 and recent identified PYR/PYL/RCAR

ABA receptors. We concluded that the major ABA signaling

pathway consists of just four steps, as [P'YR/PYL/RCAR-PP2C-

SnRK2-downstream factors], and the PP2C-SnRKZ2 complex

provides a reversible regulatory module as core components of

ABA signaling.(Fig.1)

(2 Transcriptomics and metabolomics to determine the signaling

networks in abiotic stress response.

To analyze plant responses to abiotic stress, we analyzed functions

of stressinducible genes and metabolites in drought stress responses.

Among them, we focused on genes involved in ABA biosynthesis

and metabolism. We used transcriptomics and metabolomics to dete

rmine the signaling networks in abiotic stress response.

(3®Analysis of novel MAP kinase cascade in ROS signaling.

We revealed that a plant specific MAPK connects protein phosphory

lation, Ca?* and ROS production in wound signaling pathway. The

novel MAPK pathway maintains essential part of ROS homeostasis
through negatively regulating the expression of RbohD gene, a key
enzyme of ROS production and ROSrelated signaling.

(®Development of environmental stress resistance wheat and rice.

This research project sets as its goal an evaluation of the

applicability of various gene constructs in terms of stress
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tolerance in the field to contributefo the stability of the world
food supply and demand. To achleve this goal, in collaborative
research with IRRI, CIAT, and CIMMYT, we are introducing
stress-resistant genes connected with appropriate promoters
into wheat and rice varieties. The stress tolerance of resultant
transformed lines will be evaluated in the field.

(®Contribution to soybean whole-genome project

Soybean is one of the most important crop plants for seed
protein and oil content. We contributed to the soybean whole-
genome project by collection and sequencing of 40,000
fulllength ¢cDNA clones from soybean.

(®Contribution to BRC by collection of mutant lines and their
phenotype analysis.

Using Arabidopsis tagged mutant lines, this team contributed to
BRC by systematic analysis of mutant phenotypes. Arabidopsis
cDNAs for novel transcription factors were collected for their
functional analysis.
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