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Strategic International Collaborative Research Program (SICORP)
Japan—Spain, Germany, France Joint Research Program
Executive Summary of Final Report

1. Project title : [Improving crop yield by enhanced plant performance under stress

conditions

2. Research period : April 2017 ~ March 2021
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Hitoshi Professor | Nagoya University | Overall
SAKAKIBARA supervision,
hormone
action study
Collaborator Takatoshi KIBA Associate | Nagoya University | Nitrogen stress
Professor response
study
Collaborator Mikiko KOJIMA Expert RIKEN Center for | Phytohormone
Technician | Sustainable analysis
Resource Science
Collaborator Yumiko Technical | RIKEN Center for | Phytohormone
TAKEBAYASHI Staff Sustainable analysis
Resource Science

Total number of participants throughout the research period: 7

Partner-side
Name Title Affiliation Role in the
research
project
Pl Stephan POLLMANN | Professor Centro de Overall
Biotecnologia y | supervision,
Gendmica de transcriptome
Plantas, analysis
Universidad
Politécnica de
Madrid, Spain
Co-PI Ralf OELMULLER Professor Friedrich Supervision
Schiller of P. indica
University inoculation
Jena, Germany
Co-PI Anne KRAPP Director INRA- Nitrogen-
AgroParisTech, | deficient
Institute of stress
Jean-Pierre response
Bourgin, analysis
Versalilles,
France
Co-PI Jutta LUDWIG- Professor Dresden Auxin study
MULLER University of
Technology,
Germany
Co-PI Jesus VICENTE- Associate Centro de Transcription
CARBAJOSA Professor Biotecnologia y | factor study
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Gendmica de
Plantas,
Universidad
Politécnica de
Madrid, Spain
Collaborator Sandra S. SCHOLZ Postdoctoral | Friedrich Nitrogen-
Researcher | Schiller deficient
University stress
Jena, Germany | response
analysis
Total number of participants throughout the research period: 13

4. Summary of the international joint research

We conducted an international collaborative study to identify key genes involved in plant
growth promotion and tolerance to various environmental stresses caused by infection with
the endophytic fungus Piriformospora indica. The transcriptome and hormonome changes
after P. indica infection in Arabidopsis were comprehensively analyzed. As a result, we found
that auxin metabolism and calcium signaling systems were related to the root system growth
promotion by P. indica infection. Specifically, we found that the auxin metabolic pathway plays
an important role in maintaining homeostasis of auxin action under P. indica colonization. In
addition, our results suggest that calcium signaling genes are involved in the promotion of
root system growth, establishment and maintenance of plant-P. indica interactions, and up-
regulation of nitrogen-uptake genes in P. indica-infected Arabidopsis. induced by infection.
Based on our findings, we made a model for the mechanism underlying plant growth
promotion and nitrogen-deficient stress tolerance by P. indica. During the research period,
six joint meetings and two international workshops were held, where young researchers
could interact. We will continue our collaborative relationship to further develop our
international joint research.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

We comprehensively analyzed the transcriptome and hormonome changes after
inoculation of Arabidopsis with P. indica, and found that auxin metabolism and calcium
signaling pathways are related to the growth promotion of the root system by P. indica
infection. Also, we found that the calcium signaling factor is involved in efficient nitrogen
uptake. We made a model in which the regulation of gene expression downstream of the
calcium signaling factor enhances root system growth promotion and tolerance to nitrogen-
deficient stress.

5-2 Synergistic effects of the joint research

Six joint meetings were held at a pace of approximately once every six months. Young
researchers and graduate students from our laboratories participated in the meetings to
deepen exchanges. In addition, two international workshops "Plant performance under
stress" were held in Jena and Versailles.

5-3 Scientific, industrial or societal impacts/effects of the outputs

In addition to the establishment and maintenance of plant-P. indica interactions, the key
gene candidates we identified are also involved in the efficient nitrogen uptake. Thus, they
are expected to be applied to crops in the future. In terms of social impact, many young
researchers, technicians, graduate students from both the Japanese and European sides
participated, and they were able to promote meaningful exchanges.
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nitrogen starvation responses by members of the Arabidopsis GARP-type transcription
factor  NIGT1/HRS1 subfamily”  Plant  Cell, 2018, 30(4), 925-945
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Kojima M, “Highly sensitive and high-throughput phytohormone quantification platform”,
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