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This research group 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 group 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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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 demonstrated that the major ABA signaling pathway consists
of four components including ABA, ABA receptors, type 2C
protein phosphatases (PP2C) and SNF1-related protein kinase 2
(SnRK?2) (Fig.1). Currently we are analyzing protein
phosphorylation networks in ABA signaling using a
LC-MS-based phosphoproteomic approach.

To analyze plant responses to abiotic stress, we analyzed
functions of stress-inducible 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 determine the signaling networks in abiotic
stress response.

Under natural circumstances, plants are exposed to multiple
environmental stresses including biotic- and abiotic-stresses
simultaneously. Both stresses often cause accumulation of
reactive oxygen species (ROS), leading to the development of
oxidative stresses. To understand the crosstalk in stress signaling,
we focused on analysis of oxidative stress response.

We revealed that a plant specific MAPK is activated through
mechanical wounding, and this activation requires direct binding
of CaMs without phosphorylation. The novel MAPK pathway
maintains essential part of ROS homeostasis. We also revealed
that stress-related MAPK cascade functions as downstream
factor of CLV receptors, and affect SAM morphogenesis.

To develop stress tolerant crops, we are introducing stress-resistant
genes into wheat, rice, and soybean varieties and trying field
evaluation of stress tolerances in collaboration with international
institutes such as IRRI, CIAT, CIMMY'T, and EMBRAPA.

There is a pressing need to develop the new green biotechnology
by using model grass plant, Brachypodium distachyon (Fig.2), as
a substitute for fossil fuel. In this fiscal year, we started to
generate the mutants, collected and sequenced full-length cDNA
of Brachypodium for development of resource and infrastructure
through cooperation with BRC.

Soyban is one of the most important crop plants for seed protein
and oil content, and for its capacity to fix atmospheric nitrogen
through symbioses with soil-borne microorganisms. We
contributed to the soybean whole-genome project by collection
and sequencing of 40,000 full-length cDNA clones from soybean.

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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Brachypodium distachyon (left) and
Arabidopsis thaliana (right) (Fig.2)
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