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01 Concluding remarks

1.1 Overall greetings from the Leader of Global COE Program

Hidemi Kumai (Leader of Global COE Program, Professor, Fisheries Laboratories)
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01 Concluding remarks
1.2 DC Education program in Global COE

Hiromi Ohta (Sub-leader of Global COE Program, Professor, Faculty of Agriculture)
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01 Concluding remarks
1.3 Research in Global COE Program

Kenji Takii (Sub-leader of Global COE Program, Professor, Fisheries Laboratories)
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02 Summarization of research findings from the group leaders
2.1 Artificial seedling production group

Yoshifumi Sawada (Seedling Production Group Leader, Professor, Fisheries Laboratories)
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02 Summarization of research findings from the group leaders
2.2 Culture group

Yasunori Ishibashi (Culture Group Leader, Professor, Faculty of Agriculture)
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02 Summarization of research findings from the group leaders
2.3 Environmental group

Mitsuru Eguchi (Environmental Group Leader, Professor, Faculty of Agriculture)
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02 Summarization of research findings from the group leaders
2.4 Application and safety group

Yukio Kawamura (Application and Safety Group Leader, Professor, Facultyl of Agriculture)

As a member of the application and safety group, we( Prof. Kawamura and his post doctoral
researchers and doctorial students) have carried out the following research with several
new findings.

|. Effect of collagen and collagen peptides from bluefin tuna abdominal skin on cancer cells
The effect of collagen and collagen peptides from bluefin tuna abdominal skin on cancer
cells was investigated. Collagens were extracted from bluefin tuna (Thunnus orientails)
abdominal, mackerel, and carp skin. The calf and salmon collagen of reagent grade were
used as a standard samples. The main protein band pattern produced by SDS-PAGE of
all collagen samples consisted of two main and one minor band. For collagen peptides
samples, bluefin tuna abdominal skin collagen and salmon skin collagen were hydrolyzed
by trypsin. Among the samples, salmon, mackerel, carp collagen, and their collagen peptides
did not significantly reduce relative cell growth. However, the bluefin tuna abdominal skin
collagen dramatically reduced HepG2 and HelLa cell growth by over 50% in the concentration-dependent
manner when added to cells on 96-well plates. This suggests the collagen concentration
was important for development of the collagen action. The degree of hydrolysis (DH) of
peptides from bluefin tuna abdominal skin collagen was higher than that of salmon skin
collagen by 43.1%. Bluefin tuna abdominal skin collagen had a large inhibitory effect on
HepG2 and HelLa cell growth. The duraion of collagen treatment was also shown to be
important. These results suggest collagen from bluefin tuna abdominal skin waste may
play an important role in the attachment of human cancer cells, and it may be a promising
food - derived functional resource.

Il. Hepatoprotective action of dietary bluefin tuna skin proteins on CCl4-intoxicated mice
We have shown that dietary bluefin tuna skin (TUS) protects against carbon tetrachloride
(CCl4)-induced hepatic damage in mice. The CCl4-induced necrotic area was decreased
in mice fed TUS-containing diet. Consistent with the decreased necrotic area, dietary
TUS markedly lowered the elevated serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) activities and the thiobarbituric acid- reactive substance (TBARS)
formation induced by CCl4 injection. TUS diets also decreased phosphorylation of inhibitory
kappa B and blocked the translocation of nuclear factor-kappa B to the nucleus. TUS is
composed mainly (80.7 %) of type | collagen, and our results revealed that dietary tuna
collagen peptides (TUCP) attenuated the increased hepatic necrotic area, serum AST
and ALT activities, and liver TBARS levels induced by CCl4, similar to TUS, thus enabling
us to attribute the hepatoprotective action of TUS in CCl4- intoxicated mice to tuna collagen.
In conclusion, dietary bluefin TUS exerts a protective action against CCl4-induced hepatitis
by suppressing the inflammatory response in mice. Our results suggest that the hepatoprotective
action of dietary TUS is due to the ingestion of tuna collagen, and not other TUS components.
Hence, TUS and TUCP may be promising functional food resources that are capable of
protecting liver function. However, additional studies are needed to identify the active
molecules in TUS that exert the hepatoprotective action observed in CCl4-intoxicated
mice, as well as the mechanisms underlying their function.
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I11. Action of blue fin tuna liver - derived DHA bound phospholipids on resistin secretion from 3T3-L1 adipocytes

Recently, lipid ingredients have been attracted great interest on the protective efficacy
of metabolic syndrome such as obesity and arteriosclerosis, type 2 diabetes. We focused
on DHA-PC as the effective candidate and used the liver of the bluefin tuna as a lipid
source. PL is the second abundant lipid form in blood after digestion and absorption. In
experiment system using the cultured cells from muscle, liver and the adipose cells, it
has been reported that various free fatty acids show the physiological actions at a cellular
level. However, the studies about the action of PLs have not been reported. We investigated
for the first time whether PLs from bluefin tuna could affect the secretion of adipocytokines
from adipocytes in vitro.

PC and PE extracted from the tuna liver contained DHA-PC which occupied 3 1% of total
lipids, and these PLs significantly suppressed the secretion of resistin from 3T3-L1 adipocytes.
Authentic DHA-PC demonstrated the more suppressive effect to resistin secretion. As
for the effect of TLPC and PLPE on the secretion of adiponectin, there was no significant
change on adiponectin secretion from adipocytes, while authentic PCs increased it. When
various molecular species of PLs were compared, the secretion of resistin was effectively
suppressed by DHA-PC and AA-PC. On the other hand, the mRNA expression of resistin
only decreased by the treatment of AA-PC, not by DHA-PC. Other studies reported that
free arachidonic acid suppressed resistin secretion by decreasing the resistin gene expression
in 3T3-L1 adipocytes, but DHA did not affect the resistin secretion. Our study suggested
that DHA could have the suppressive effect on resistin secretion from adipocytes due to
the structural character of the phospholipid. Our results also suggested the possibility
that DHA-PC might suppress the resistin secretion without mediating the resistin mRNA
expression. In this study, we clarified that phospholipids from blue fin tuna liver and its main
molecular species DHA-PC could have the suppressive effects on the secretion of resistin
from 3T3-L1 adipocytes, seemingly due to a new distinct action mechanism.
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02 Summarization of research findings from the group leaders
2.5 Distribution and risk analysis group

Minoru Tada (Distribution and Risk Analysis Group Leader, Professor, Faculty of Agriculture)
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Wataru Sakamoto (Chair of Overseas Joint Research Project, Professor, Fisheries Laboratories)
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04 Qutrage activities of Fisheries Laboratories Cafe and response from participants

Hiroshi Ashida (Second-year PhD student, Seedling Production Group)
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05 International meeting and symposium participation reports
5.1 Special session on Tuna in AQUA 2012, Prague, Czech Republic

Amal Biswas (Culture Group: Assistant Professor, Fisheries Laboratories)

'AQUA 2012"' was held on September 1-5, 2012 in Prague, Czech Republic, where the
largest ancient (9th Century) castle (served as the home to Bohemian Kings, Holy Roman
Emperors and now the seat of the Czech President) in the world is situated. It was organized
jointly by the European Aguaculture Society (EAS) and the World Aquaculture Society (WAS),
and this joint event has been occurred every six years.

[t was divided into thirteen concurrent sessions of oral presentations, together with a
large display of posters, and altogether there were more than 1200 oral and poster papers.
It consisted of a very wide range of topics covering all types of marine and freshwater
aquaculture and all forms of knowledge development. It had also contained the exhibition
of diverse range of products related to the fish culture and processing. Thousands of
people were gathered here from dozens of countries to share their ideas as well as to
show their latest inventions and aquaculture products.

Because of the world-wide popularity of tuna species, the session on tuna become a regular
one in the recent national and international conferences. In this event, the session on tuna
was scheduled to hold on September 4, 2012, which included a total of 8 oral presentations.
Apart from some renowned speakers from abroad, Dr. Clara Boglione and Dr. Daniel D. Benetti,
a number of presentations were given by the staffs from Kinki University (Dr. Kenji Takii,
Dr. Keitaro Kato, Dr. Yasuo Agawa and me) and Dr. Yutaka Haga from Tokyo University
of Marine Science and Technology. Although there were only 8 presentations on tuna,
It had covered almost all important areas from seedling production to marketing.

The audience showed more interest on the talks of researchers from Kinki University,
although there were some presentations from outside. This may be due to the richness
of data in our groups, advances in research activities over other groups in all fields of tuna
culture and management, which was due to the establishment of full cycle culture of Pacific
bluefin tuna in the captivity. At this session, the audience had asked lot of guestion to the
presenters to share their ideas. As there was time limitation for each talk, some peoples
shared their gueries during off time, for example, immediately after the session or during
the President Reception party.

Altogether, this session was a good platform
to share ideas among the tuna scientists
all over the world. We would like to convey our
deepest appreciation to the Global COE
Program of Kinki University to allow us to join
this conference to share our ideas with other
scientists and participants from aquaculture
industries.
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05 International meeting and symposium participation reports
5.2 The Final Global COE International Symposium of Kinki University in Kushimoto

Keniji Takii (Sub-leader of Global COE Program, Professor, Fisheries Laboratories)
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