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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : [Spatial-temporal dimensions and underlying mechanisms of lineage

2. Research period : Dec. 2015 ~ Mar. 2019
3. Main participants :

diversification and patterns of genetic variation of keystone plant taxa in
warm-temperate forests of Sino-Japanese Floristic Region (SJFR) |

Japan-side
Role in the
Name Title Affiliation research
project

Pl Yuji Isagi Professor | Graduate School of | Managing and
Agriculture, Kyoto designing the
University whole project

Co-PI Shota Sakaguchi | Assistant | Graduate School of | Phylogenetic /

Professor | Human and Landscape

Environmental genetics
studies, Kyoto analysis
University

Co-PI Ichiro Tamaki Lecturer | Gifu Academy of Phylogenetic /
Forest and Culture | Demographic

analysis

Collaborator Daiki Takahashi Student Graduate School of | Phylogenetic
Human and analysis
Environmental
studies, Kyoto
University

Total number of participants throughout the research period: 18

China-side
Role in the
Name Title Affiliation research
project
Pl Yingxiong Qiu Professor | Institute of Ecology, | Managing and
Zhejiang University | designing the
whole project
Co-PI Pan Li Associate | Institute of Ecology, | Phylogenetic
Professor | Zhejiang University | analysis

Total number of participants throughout the research period: 10

4. Summary of the international joint research

This research aimed to understand the responses of plant populations to global
environmental changes by investigating genomic variations of ecologically important plant
species (keystone species) in Sino-Japanese Floristic Region (SJFR). Japanese team’s role
was to identify the landscape/climatic factors which influenced plant lineage divergence
utilizing genomic information and ecological niche modeling, while Chinese team focused on
analyzing population genomic structure and historical demography. The researchers from
both countries complementarily perform genetic analysis of the plants disjunct between
China and Japan, to reveal the factors to generate and maintain the high plant species and
genetic diversity in this region.

Genetic estimates of divergence times of seven plant genus revealed that isolation of
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Chinese and Japanese lineages dated back to late Miocene to Pliocene. Although Japanese
islands were repeatedly connected to Asian continents via land bridges during glacial
periods in Pleistocene, we did not find genetic evidences that the lineages subsequently
migrated into alternative territories. On the other hand, climate changes during Pleistocene
together with ecological isolation mechanisms were inferred to have promoted the
intraspecific divergence within Japanese islands. Genomic sequencing of some plant
groups including Asteraceae and Brassicaceae identified genetic variations in association
with local climate and edaphic conditions. These candidate genes may have contributed to
ecological isolation and environmental adaptation of the regional lineages, which are
expected to be utilized for predicting the population survivability under changing
environments.

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

Japanese flora of warm-temperate forests includes many components common with that
of Asian continents, yet it is not well understood how and when disjunct distributions have
been shaped. This research surveyed genetic divergences of various plant groups including
trees and forbs, to understand the historical backgrounds of regional differentiation in SJFR.

To this end, we have developed novel molecular markers which can be applicable to
related plant species. Chloroplast genomes are highly conserved among plant lineages and
can provide many homologous markers, but, due to low mutation rate, there have been
difficulties to obtain as many polymorphic markers as to reveal intraspecific genetic
structures of plants. We newly developed a simplified method to enrich intact chloroplasts
from small amounts of plant tissues, which can be combined with high-throughput
sequencing technology to efficiently recover the whole chloroplast genome sequences. This
enabled us to determine genetic variations in chloroplast genomes even within a single
species. Genome-wide nuclear markers were also developed for better understanding of
population demography, which included simple sequence repeats and single nucleotide
variations in expressed gene regions, and the markers identified by reduced-representation
sequencing (e.g. RADseq and MIGseq).

Genetic estimates of divergence times of seven plant genus revealed that isolation of
Chinese and Japanese lineages dated back to late Miocene to Pliocene. Although Japanese
islands were repeatedly connected to Asian continents via land bridges during glacial
periods in Pleistocene, we did not find genetic evidences that the lineages subsequently
migrated into alternative territories. On the other hand, climate changes during Pleistocene
together with ecological isolation mechanisms were inferred to have promoted the
intraspecific divergence within Japanese islands (e.g., Castanopsis and Tanakaea species
for the former cases, and Asarum and Rhododendron sect. Brachycalyx for the latter cases).
Genomic sequencing of some plant groups including Asteraceae and Brassicaceae
identified genetic variations in association with local climate and edaphic conditions.

Overall, in this joint research program, Chinese and Japanese researchers collaborated
over population genetic analyses of disjunct plant genera among the countries, to reveal the
regional disjunctions in the surveyed groups had been shaped well before the Pleistocene,
and maintained in situ during the period with dynamic climate changes. Our research also
identified candidate genes underlying adaptive evolution of regional lineages, which are
expected to be utilized for predicting the population survivability under changing
environments.

5-2 Synergistic effects of the joint research

In this joint research, Chinese and Japanese teams mutually supported the field surveys
in our own countries and held international symposiums to discuss the outcomes of
respective working packages. Over the research project, 23 Japanese visited 12
provinces/regions of China for field works, while Chinese team visited 3 times Japan to
perform plant collections in 4 regions. The collected samples were analyzed by each team,
and the outcomes have been presented as collaborated works: 55 scientific papers
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(including 2 review papers) and 144 presentations in scientific symposiums and meetings.
The quality of the joint research were evaluated by scientific communities as such 3
early-carrier Japanese researchers won the awards for young scientists from two scientific
societies and 9 graduate-school students were awarded for their excellent presentations.

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

The participants had opportunities to develop research networks with not only the project
members but other scientists with similar research interests. For some cases, the studied
plant genera had extended distributions outside the SJFR, and researchers from other
countries (e.g., US, Russia, South Korea) helped the team by providing the samples
collected from their own countries, which enabled our studies to base on more exhaustive
sampling. The researchers are still actively communicating over the research networks, and
we expect these communications will develop into future opportunities for international
collaborative researches.
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