15683 DA

BEEYEREFEM EFEYFEDE

S R

Dr. IMAMURA Hisashi, Laboratory of Marine Biology and Biodiversity

MEEDMRETIIRBODTES REDBEZZTOCTVE
9 REFHEFRNSK 375 6 TORBOHSNTVEI DL RIE
(CEFZOHMEDFERINTED. RIBOELSHKIEFTIC
RSN CVBDITTIFIEVND T I BIFTFEREFEEZAL
TREORRLSHME (D) ZI L TVBIED . LERE
FEDSBER BRRFEDRELEZHETL CHBRBRBOR
PREREFRZHETEL. CNICEDVTERDDBHERDEESE
CRIEDIR) IFEBITOCVE T BRAIFHFRICHMUE T T
Dicsh BN FREEH U ERRIFRFRICHRET DD
HL<HODET, CDORIFIEBDMEDIER. CNETH
200DOFBOREONER SN TNET,

We are studying on taxonomy and phylogeny of fishes. Although
about 36,000 fish species are known at present, many species are
newly discovered every year, thus further study on this field is quite
needed still now. We research fish species diversity morphologically
and reconstruct new classification based on phylogenetic
relationships by using osteological and myological characters.
Because fishes are known from all over the world, we often
collaborate with researchers in foreign countries. We have described
about 200 new fish species, owing to such a research activity.
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An example of a result of a phylogenetic analysis. The order
“Scorpaeniformes” had been regarded to be monophyletic, but it was
revealed that “scorpaenoid lineage” including such as rock fishes, stone
fishes and flatheads, and “cottoid lineage” containing such as greenlings
and sculpins have different origins, and they are polyphyletic (Imamura and
Yabe, 2002).
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In Hokkaido, the fishery damage induced by marine mammals is
very serious, and the damage amounted to about 2,370 million yen
in 2015. Along the coast of the Sea of Japan and the Sea of Okhotsk,
the damage by sea lions is remarkable, and on the side of Pacific
damage by seals (mainly Harbor Seals) accounts for a lot. In the
fishery operated on the coastal sea near the habitat area of Harbor
Seal, the fishermen are in extreme distress caused by bycatch of
Harbor Seal and fishery damage by them. To improve this situation,
we are working with the Ministry of the Environment to reduce the
bycatch of Harbor Seal and fishery damage in the Erimo area, where
is the biggest habitat area. So far we have installed a rope grid at the

entrance of the bag-net of salmon setnet to reduce bycatch and
feeding damage by seals, and are monitoring its effect.
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Kuril harbor seal Phoca vitulina stejnegeri prevented from invading a salmon setnet by rope grid.
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Seal prevention rate of rope grid with different grid opening.



Examples of Current Research Projects
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Sinking death is the big problem for the aquaculture at initial
period. The sinking death can be prevented by appropriate water
flow. However, the water flow in the aquaculture tank is difficult to
measure or visualize; therefore, the water flow conditions have been
designed by empirical method. To visualize water flow in the
aquaculture tank, we have conducted flow simulation, CFD;
Computational Fluid Dynamics approach. We can scientifically
determine the water flow conditions using CFD approach, and can
contribute to efficiency of aquaculture system.
We have also studied about fisheries engineering technology, e.g.
fishing vessel, fishing gear, using CFD approach, and can contribute
to efficiency of fisheries technology.
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Particle path line in the aquaculture tank.
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Member of ArCS Il (representative: Dr. UENO Hiromichi and Dr. YAMAGUCHI Atsushi),
Division of Marine Bioresource and Environmental Science
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Global warming is affecting the entire globe, but its impacts have Seaice and melt pond at the North Pole
been especially strong in the Arctic. An example is the rapid
disappearance of sea ice, which is strongly affecting the Arctic’s
marine ecosystem. To better understand the changes occurring in
the Arctic, this area is now an important region for scientific
research. The Faculty of Fisheries Sciences is participating in a
research project funded by the Ministry of Education, Culture, Sports,
Science and Technology called the “Arctic Research Project” (ArCS II:
Arctic Challenge for Sustainability II). The theme of the project is
“Understanding the environmental change of the Arctic Ocean and
building up the data set” and “Social effect by the environmental
change in the coast of the Arctic”. Its aim is to better understand the
changes now occurring in the Arctic ecosystem and the forecast the
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Pteropoda having calcium carbonate shells 33
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Dr. FUJIMOTO Takafumi, Laboratory of Aquaculture Genetics and Genomics
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We are studying atypical reproduction such as clonal
reproduction using teleost fish. In dojo loach Misgurnus
anguillicaudatus, clonal individuals with gynogenetic reproductive
mode have been found in a part of Hokkaido island, though most of
them are bisexual reproduction in Japan. It has been revealed that
the clonal individuals are hybrid origin between genetically distinct
populations by genetic analyses. Genomic constitution, namely
hybrid genome, of germ cells causes atypical reproduction in the
clonal individuals. Now, we are trying to elucidate the mechanisms
of atypical reproduction using medaka as a model organism as well
as dojo loach by molecular genetics and developmental
engineering. The results obtained from these basic studies will

contribute to development of novel techniques of genetic breeding
and seedling production.
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The metaphase spread of chromosomes from a dojo loach with clonal
reproduction. A set of chromosomes derived from a particular genetically distinct
group is labelled by green fluorescent signals.

EFILAEMRIZEEM BEENIZESE XF Svbh
Dr. MINO Sayaka, Laboratory of Marine Biotechnology and Microbiology
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Construction of a scheme for mitigation of global warming is an
essential and urgent global goal in an era of accelerated climate
change. We have successfully isolated marine bacteria which
possess the ability to reduce potent global warming gases such as
CO, and N,0. By conducting physiological and biochemical
characterizations, optimization of cultivation conditions, and
genome and genome-wide transcriptomic analyses of N,O-
reducing microorganisms, we are trying to have better
understanding of molecular mechanisms of microbial N,O

reduction that leads to establish a novel marine biocatalyst
contributing to decrease of atmospheric N, O level.
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Cultivation of CO,-fixing and N,0-reducing microbes from
a deep-sea hydrothermal environment.
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Dr. BEPPU Fumiaki, Laboratory of Marine Bioresources Chemistry
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Marine organisms have characteristic biological function and
various biomolecules to adapt to the deep and vast marine
environment. We particularly focus on marine-lipid components and
are searching for high functional lipophilic compounds that
contribute to human health with techniques of the chemistry,
biochemistry and molecular biology. We have clarified the effect of
highly unsaturated fatty acids and marine carotenoids on lifestyle-
related diseases focusing on lipid metabolism. Recently, we have
been establishing bioactive lipid libraries by screening on health
benefits such as anti-inflammatory and improving muscle functions
in compounds derived from deep-sea fish and benthos. These
research activities could contribute to the development of utilization
of marine organisms as food materials and dietary supplements.

EFILREmREIFERRT

WHEERETILC 2 C 1 27z AU oS KEYFRIEB R D Z R
MUZC2C1 25 MR TIE. BRI L XRICKDHEFLMAENUE N
fzo
A marine-lipid component improved myogenesis in H,0,-treated C2C12
myoblast cells.
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Dr. KISHIMURA Hideki, Laboratory of Marine Chemical Resource Development
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We are studying the development of useful biochemical
compounds from fisheries by-products (fish viscera, coarse seaweed,
deep-sea fish, etc.). For instance, we isolated a heat- and acid-stable
trypsin inhibitory peptide from the viscera of Japanese flying squid
(Todarodes pacificus ), and it was demonstrated the crude inhibitor
extract significantly suppresses blood glucose level in GK rat, a
model of type 2 diabetes. The second example is dulse (Palmaria
sp.) being regarded as coarse seaweed in Hokkaido. We found the
dulse contains high amounts of phycoerythrin which is one of the
chromoproteins for photosynthesis in red algae. Then, it was
revealed that the dulse phycoerythr in and its hydrolysate show
antioxidant and hypotensive effects.
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Under used red alga dulse
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Dulse phycoerythrin and its 3 D-structure
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