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

1. Project title : [Genetic degree of evolution in Echinoderm and Chordate developmental

programs ]

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

Japan-side
Role in the
Name Title Affiliation research
project
Pl Naoki Irie Associate | Graduate School Overall control,
Professor | of Science, The experiments,
University of data analyses
Tokyo
Co-PI Mariko Kondo Associate | Graduate School experiments
Professor | of Science, The
University of
Tokyo
Co-PI Akihito Omori Assistant | Sado Marine experiments
Professor | Biological Station,
Faculty of Science,
Niigata University
Collaborator | Hisanori Kozuka | Technician | Graduate School experiments
of Science, The
University of
Tokyo
Collaborator | Cheokkuan Graduate | Graduate School experiments,
Leong Student of Science, The data analyses
University of
Tokyo
Collaborator | Syuri Okada Graduate | Graduate School experiments
Student of Science, The
University of
Tokyo
Total number of participants throughout the research period: 13
China-side
Role in the
Name Title Affiliation research
project
Pl Wen Wang Professor | Kunming Institute Overall control,
of Zoology, experiments,
Chinese Academy | data analyses
of Sciences
Co-PI Yongxin Li Graduate | Kunming Institute experiments,
Student of Zoology, data analyses
Chinese Academy
of Sciences
Collaborator | Chen Luonan Professor | Chinese Academy | data analyses
of Sciences
Collaborator | Wenting Wang Graduate | Kunming Institute data analyses
Student | of Zoology,
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Chinese Academy
of Sciences
Collaborator | Xueyan Li Graduate | Kunming Institute data analyses
Student of Zoology,
Chinese Academy
of Sciences
Collaborator | Yang Dong Graduate | Kunming Institute data analyses
Student of Zoology,
Chinese Academy
of Sciences
Total number of participants throughout the research period: 6

4. Summary of the international joint research

All the species have sent exactly the same geological time since their split from
common ancestor, and extant species can be regarded as evolutionarily equal to each
other in that perspective. However, due to differences in generation time, and/or
population size, each lineage spent different biological time since their common ancestor,
and this could lead to different derived-ness (how far they have changed). By focusing
on echinoderms as an example, which undergone extensive modification of their body
axes and are regarded as exceptional case in animal evolution, we aimed to introduce
new index for evaluating genetic derived-ness of embryos. Additionally, we also tested
previous hypothesis on how echinoderms evolved their pentameric body axes. In this
study, we succeeded in determining the genomic sequences of two echinoderm species,
and further succeeded to obtain and analyze the other three major groups of
echinoderms to cover all the major five groups in echinoderms (namely, Crinoidea,
Ophiuroidea, Asteroidea, Holothuroidea, and Echinoidea) by expanding international
collaborations. Classic hypothesis argued that extensive genetic modifications in gene
set and/or gene organizations (such as Hox cluster genes) were the key to the evolution
of exceptional, pentameric body pattern in echinoderms, however, our results did not
support this hypothesis. We also developed genetic derived-ness of embryonic
programs, and found that feather star actually has least derived-ness in echinoderms,
as has been repeatedly pointed out. In the meanwhile, our results indicated that
echinoderms have rather comparable derived-ness in whole embryonic gene expression
profiles, implying that it was only part of gene set that have been changed during
echinoderm evolution. Finally, previous studies argued that modification of left-right,
and/or anterior-posterior axes led to the establishment of pentameric body axes,
however, our molecular developmental experiments indicated that only some of these
signals were re-utilized, and conversion was not as simple as previously considered.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research
By expanding the international collaborations, we succeeded in obtaining 5 major
echinoderm groups, together with developmental transcriptomes for three echinoderms.
Classic hypothesis argued that extensive genetic modifications in gene set and/or gene
organizations (such as Hox cluster genes) were the key to the evolution of exceptional,
pentameric body pattern in echinoderms, however, our results did not support this
hypothesis. We also developed genetic derived-ness of embryonic programs, and found
that feather star actually has least derived-ness in echinoderms, as has been repeatedly
pointed out. In the meanwhile, our results indicated that echinoderms have rather
comparable derived-ness in whole embryonic gene expression profiles, implying that it
was only part of gene set that have been changed during echinoderm evolution. Finally,
previous studies argued that modification of left-right, and/or anterior-posterior axes led
to the establishment of pentameric body axes, however, our molecular developmental
experiments indicated that only some of these signals were re-utilized, and conversion
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was not as simple as previously considered.

5-2 Synergistic effects of the joint research

By synergistic effects of the joint research, we could cover all the five major extant
groups of echinoderms. In addition, we also succeeded to launch the first international
evolutionary meeting in Asian countries (The 1t AsiaEvo. Held in ShenZhen, China.
More than 800 participants from 34 countries joined the meeting, together with 10 editors
from international, scientific journals, including Nature Publishing Group). Thanks to the
synergistic effects, the scope of the meeting covered far diverse than the field targeted
by this project.

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

Genomic and transcriptomic information obtained by this project serves as a
fundamental information for protecting marine diversity, and could be utilized to prevent
illegal sea cucumber fishery, for example. By holding the international meeting such as
AsiaEvo, and supporting travels of students in Chinese side, we also made contributions
to human resources development across countries, together with those for gender-free
society. We also made contributions to global partnership by launching and expanding
international collaborations not only between Japan and China, but also to other
countries including the United States.
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