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Strategic International Collaborative Research Program (SICORP)

Japan—China Joint Research Program
Executive Summary of Final Report

1. Projecttitle :
by root microbiome |

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

Improvement of phosphate utilization in Brassicaceae plants

Japan-side
Name Title Affiliation Role in the
research project
Pl SAIJO Professor | Nara Institute of Science | Directing and
Yusuke and Technology designing projects,
Graduate School of supervising
Science and Technology | members
Co-PI Kei Hiruma | Assistant | As above Isolation and
Professor functional studies
on plant-inhabiting
microbes
Collaborator | Kuldanai PhD As above As above
Pathompit | student
aknukul
Collaborator | Ye Hong PhD As above Studies on plant
student metabolites
regulating plant-
inhabiting microbes
Collaborator | Kentaro PhD As above Studies on plant
Okada student regulators for
plant-inhabiting
microbes
Collaborator | Ryo Master As above Isolation and
Chigusa student functional studies
on plant-inhabiting
microbes
Total number of participants throughout the research period: 12

Partner-side

Name Title Affiliation Role in the
research project
Pl Jian-Min Professor | Institute of Genetics and | Directing and
Zhou Developmental Biology, designing projects,
Chinese Academy of supervising
Sciences members
Co-PI Yang Bai Group As above Isolation and
Leader functional studies
on plant-inhabiting
microbes
Collaborator | Wei Wang | PhD As above Studies on plant
student regulators for plant-
inhabiting microbes
Collaborator | Chulei Gao | PhD As above Isolation and
student functional studies
on plant-inhabiting
microbes
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Collaborator | Yongjin PhD As above As above
Wang student
Collaborator | Ting Jiang | PhD As above As above
student
Total number of participants throughout the research period: 6

4. Summary of the international joint research

This study aimed at identifying rhizosphere microbes that promote
phosphate acquisition and utilization in Brassicaceae plants, inherently not
hosting mycorrhizal symbiosis. We have revealed beneficial fungi and bacteria
from Brassicaceae roots including radish, komatsuna and Arabidopsis thaliana,
and also plant and microbial mechanisms underlying their mutualistic
associations. In particular, we have shown a critical role for plant phosphate
starvation response (PSR) pathways, not only in phosphate acquisition but also
in the control of plant-microbe associations under phosphate deficiency. We
have thus provided useful microbial resources, functional insight and methods
for their control, an important basis for future implementation of beneficial
microbes in sustainable agricultural settings. They are expected to meet SDGs
by saving fertilizer use.

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

We have revealed new microbial resources, insight into their functions and
useful methods for their identification and control, including bioassay
procedures, key PSR regulators, plant-derived antifungal metabolites and
partner bacteria for beneficial fungi, in Brassicaceae plants. Furthermore, we
have obtained meta-DNA microbiota profiles and enlisted keystone microbial
groups during PSR through machine learning.

5-2 Synergistic effects of the joint research

Integration of the expertise of both groups on plant immunity and microbiome
has enabled the scientific achievements outlined above. The failure to
exchange biological materials between China and Japan has enforced the
Japan group to carry out the proposed programs on both fungi and bacteria,
while the China group focusing on bacteria. Intimate intellectual interactions
between the two groups have also developed a solid basis for future
collaboration and helped career promotion of young researchers.

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

The microbial resources, agents/methods for their control, effective bioassay
procedures, microbiome data and also human resources developed here meet
the high demand from the society for exploitation of plant-associated microbes
in sustainable agricultural settings. We will soon publish the obtained outcomes,
and extend collaborative efforts for their implementation. Our continuous work is
particularly important with and in China, which seeks for SDG-meeting solutions
for severe environmental pollution and food security problems.
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Kuldanai Pathompitaknukul, Kei Hiruma, Hiroyuki Tanaka, Nanami Kawamura,
Atsushi Toyoda, Takehiko Itoh, Yusuke Saijo. Host-dependent fungus-fungus
competition suppresses fungal pathogenesis in Arabidopsis thaliana. bioRxiv,
Posted May 30, 2020.

https://doi.org/10.1101/2020.05.27.117978
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