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Strategic International Collaborative Research Program (SICORP)
Japan—Thai - Philippines « Sri Lanka Joint Research Program
Executive Summary of Final Report

1. Project title : TAssessment on genetic diversity and reproductive biology of Carangid
fishes for sustainable use and conservation |

2. Research period : April, 2020 ~ March 2023

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Masamichi Associate | Graduate School of Supervising
Nakajima Professor | Agricultural Science, | and
Tohoku University coordination
Co-PI Yoshifumi Sakai | Associate | Graduate School of Statistical
Professor | Agricultural Science, | analysis
Tohoku University
Co-PI Hayato Yokoi Assistant | Graduate School of Molecular
Professor | Agricultural Science, | biological
Tohoku University analysis
Collaborator | Gao Ye Graduate | Graduate School of Analysis of
School Agricultural Science, | Golden trevally
Student Tohoku University
Collaborator | Tomoaki Aoki Graduate | Graduate School of Analysis of
School Agricultural Science, | Giant trevally
Student Tohoku University
Collaborator | Amon Kumagai Graduate | Graduate School of Analysis of
School Agricultural Science, | Guppy
Student Tohoku University

Total number of participants throughout the research period: 6

Partner side (Thai, Sri Lanka, Philippines)

Name Title Affiliation Role in the
research project
Pl Utailat Professor | Kasetsart University | Supervising and
Na-Nakorn coordination
Co-PI Wansuk Lecturer | Burapha University | Molecular
Senanan biological
analysis
Co-PI Brian Santos Associate | University of the Supervising and
Professor | Philippines coordination of
the Philippine
team
Collaborator | Manoch Assistant | Rajamangala Breeding
Kamcharoen Professor | University of experiment of
Technology African
pompano
Collaborator Prapaiphan Graduate | Kasetsart University | Expression
Chaivichoo Student analysis of
genes related to
maturation

Total number of participants throughout the research period: 5




SICORP # T #fHE (P - FFa—r - hF i o ZiH)

4. Summary of the international joint research

In recent years, it has become possible to develop genetic markers using genomic
information and to understand genes associated with genetic characteristics and
physiological traits of populations. In this project, we aim to establish appropriate genetic
resource management policies by understanding population structure, genetic
characteristics such as genetic diversity, maturity time, etc. for efficient and sustainable use
of aquatic genetic resources.

This study focuses on three species of horse mackerel, Golden trevally, Giant trevally,
and African pompano, which are important industrial target species in Southeast Asia.
These three species are widely distributed in the Indo-Pacific region, but their genetic
population structure, breeding season in each water area, and physiological traits such as
sexual maturity have not been clarified. In addition, production of artificial seedlings and
complete aquaculture are being carried out for trevally. It is expected that joint research will
clarify these issues. Specifically, the Thai team organized this issue and Philippine teams,
grasp the sexual maturity characteristics of each water area. The Japanese team used
samples from participating countries to develop genetic markers, understand genetic
diversity using genetic markers, analyze population structures, and analyze the expression
of genes related to physiological traits.

In addition, inbreeding is an unavoidable phenomenon in aquaculture groups that often
reproduce using a small number of parent fish, so it is important to understand the effects of
inbreeding. In this project, we used guppy as experimental fish to investigate the effects of
inbreeding and methylation.

5. Outcomes of the international joint research

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

Using samples collected from participating countries, we developed genetic markers,
analyzed genetic diversity, analyzed genetic population structure, and analyzed problems in
aquaculture. On the other hand, we investigated the effects of inbreeding and DNA
methylation using guppy, a model experimental fish.

We developed 50 MS-DNA markers in Japan and the Philippines. In addition, we
determined the entire mitochondrial DNA (Mt-DNA) sequences of giant trevally and golden
trevally to examine the diversity of Mt-DNA. A very high variability was observed in the
D-loop region of giant trevally compared to other regions, but no regional variation was
observed. In guppies, inbreeding decreased the expression level of HSP70 gene, and as a
result, it became clear that the resistance to high water temperature decreased.

5-2 Synergistic effects of the joint research

Since this joint research is focused on southern horse mackerels, it is usually difficult to
obtain samples from Japan alone. Thanks to the cooperation of research institutes in
Southeast Asian countries, we were able to obtain samples from many sea areas. In this
joint research, we were able to obtain samples from the coast of Thailand (east and west
coasts of the Gulf of Thailand, Andaman Sea) and the coast of the Philippines (Palawan,
Luzon, etc.). In addition, it has become possible to develop many genetic markers.

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

In October 2022, a workshop was held in Sendai, Japan to report on the results of
international joint research. In this workshop, students and graduate students had an
opportunity to introduce their research contents to participating researchers.

It was very useful for Japanese graduate students and students to be able to closely see
the attitude of overseas researchers working on research. It can be evaluated as a ripple
effect of this joint research. In addition, for six months from July this year (2023), graduate
students from Thai Kasetsart University will undergo training at Tohoku University. We
believe that joint research in this direction with Kasetsart University will continue in the future,
and we will be able to develop other areas as well.
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