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Our research group contributes to BioResource Center for the collection of full-length cDNAs from
various plants and Arabidopsis mutant lines and their phenotype analysis. In combination with
transcriptome, metabolome or proteome analyses, we utilize the resources of the BRC to discover
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 also trying to apply the stress, related genes for molecular breeding of drought tolerant crops.
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(1) Exploration and analysis of regulatory and
signaling factors in environmental stress
responses

Our research group aims to discover Arabidopsis genes whose

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.

Abscisic acid (ABA) is one of the major phytohormones, and
it has a pivotal role in plants' responses to environmental
conditions. To analyze plant responses to abiotic stress, we
focused on genes involved in ABA biosynthesis and
metabolism. We identified a cis-acting element involved in
the induction of NCED3 in response to dehydration stress
(Babak et al. DNA Research 2013) .

To elucidate protein phosphorylation networks in stress
signaling, we studied plant protein kinases including SnRK2,
receptor-like kinases, and MAP kinase families. Using a
LC-MS-based phosphoproteomic approach, we searched
substrates of the SnRK2 protein, a part of the central ABA
signaling module, and found that SnRK2 regulates MAP
kinase cascade in ABA signaling (Umezawa et al. Science
Signaling 2013) .

To understand transcriptional regulation of stress-responsive
genes, we performed functional analyses of transcription
factors involved in drought stress and/or ABA signaling.

To understand oxidative stress response, we analyzed natural
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variation of resistance to oxidative stress-related herbicide,
methyl viologen (MV), in Arabidopsis accessions distributed
by RIKEN BRC.
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(2)Research for the application of the stress
genes for molecular breeding of drought
tolerant crops

Development of environmental stress resistance crops: To
develop stress tolerant crops, we are introducing
stress-resistant genes into wheat, rice, and soybean varieties
and the field evaluation of stress tolerances in collaboration
with international institutes such as IRRI, CIAT, CIMMYT,
and EMBRAPA.

Development of resource of a model grass plant
"Brachypodium" for biomass research and wheat breeding. It
is necessary to develop a new model grass plant,
Brachypodium distachyon (Figure) , for the promotion of
green biotechnology. In this fiscal year, we collected and
sequenced full-length ¢cDNA of Brachypodium for
development of the resource and infrastructure through
cooperation with BRC. We also generated mutant resources
and transformation technology in collaboration with BRC.
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Fig. Brachypodium distachyon (left)
and Arabidopsis thaliana (right)
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