FXREFMR

Activities in the
RIKEN
BioResource Center

EIFEHER

=7 Ib—7 ;

N S S T et

=

(FEBERFMIZE VIV —7)

Shinozaki Research Collaborative Group

vV EREEE

A
SRS —~w R TER —H @)

HIIW—TE ETIVEMDEREPTER DNALED)Y —ARRES LU EREDOR BT ERDH
REBLTNAMFVY—REZ2—D)Y —REHICEMLTWVS, £fe. INELEVY—RX&EFEAL, X7
AO—LRTO7F— LIEEDHEBNBINICE S THEONBREMETHIET. AL ATEREDKE
DEFEMICEDLSE AR FORRENEEMPBEESH TS, oI, BonkERAFZEMERY/\ 1
FRABEICIGATSHIETRE - RRBEEICIRVEATLS,

This research group contributes to BioResource Center through 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

and biomass production.
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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 understand the regulation mechanisms of
ABA level during stress response, we searched trans-acting
factor and signaling molecules involved in the induction of
NCED?3 in response to dehydration stress.

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

To elucidate protein phosphorylation networks in stress
signaling, we identified the ABA-mediated MAP kinases,
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(1) Exploration and analysis of regulatory and
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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.

We developed an automatic system for evaluating plant
growth responses to a wide range of environmental
conditions (Figure). The system controls individual soil
moisture in pots by a combination of automatic weighing and
watering devices, and monitors each rosette size and
expansion rate every two hours.

We demonstrated that the ABA transporter genes contribute
improvement of water use efficiency.

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, for the promotion of green
biotechnology. We revealed that Brachypodium transgenic
plants overexpressed the galactinol synthase, GolS2, show
drought stress tolerance (Himuro et al. J Plant Physiol, 2014)
in collaboration with Experimental Plant Division for the
Biomass Engineering project. We also generated mutant
resources and transformation technology in collaboration
with BRC.
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BEIRIREARITS X7 LRIPPS (RIKEN Plant
Phenotyping System)

Fig. Automated plant phenotyping system, RIPPS (RIKEN
Plant Phenotyping System)
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