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Faculty
(Undergraduate course:
uUG)

The Faculty of Agriculture at
Tohoku University confers a
Bachelor’s Degree upon students
who have achieved the following
objectives.

1. To acquire a broad range of
knowledge and techniques
concerning food, health, and the
environment, with rich senses of
culture and agricultural thinking,
and to have the ability to
contribute to social development.

2. To have the consciousness and
foresight to play leading and
core roles in the present global
community.

Master’s Course (MS)

The Graduate School of Agriculture Science
at Tohoku University confers a Master
Degree upon students who have acquired
the following objectives.

1. To acquire a high level of knowledge
and expertise concerning food, health
and the environment, using appropriate
advanced technologies in bioscience and
biotechnology, and to have the ability to
accomplish agricultural research projects
creatively.

2. To contribute to social development with
a high sense of purpose and responsibility
based on social and academic needs.

3. To provide the creation of future
bioindustries with a global perspective.

Doctoral Course (DC)

The Graduate School of Agriculture Science
at Tohoku University confers a Doctor’s
Degree upon students who have acquired
the following objectives.

1. To acquire a high level of knowledge
and expertise concerning food, health
and the environment, using appropriate
advanced technologies in bioscience and
biotechnology, and to have an enhanced
ability to independently accomplish
agricultural research projects creatively.

2. To contribute to social development with
a high sense of purpose and responsibility
based on social and academic needs.

3. To have international view points
and high levels of language and
communication abilities, and to promote
the creation of future bioindustries with a
global perspective as a world leader.

Korjog ewordiq

Faculty Master’s Course (MS) Doctoral Course (DC) o
(Undergraduate course: The Graduate School of Agricultural Science The Graduate School of Agricultural =

UG) provides education in line with the following Science provides education in line with a
The Faculty of Agriculture provides policies to enable students to accomplish the following policies to enable students g.—
education in line with the following the goals presented in the diploma policy. to accomplish the goals presented in the 5
policies to enable students to 1. The MS course provides specialized diploma policy. g
accomplish the goals presented in subjects concerning food, health and the 1. The DC course provides specialized o,
the diploma policy. environment, and induces students to subjects concerning food, health and the &
1. The UG course provides a acquire deep knowledge about agriculture environment, and induces students to =<

curriculum of specialized and high levels of research skill under acquire deep knowledge about agriculture

subjects to acquire basic education and training systems for writing and high levels of research skill under

knowledge, and general subjects scientific papers. education and training systems for writing

to develop broad views and 2. The MS course provides the opportunity scientific papers.

understanding, concerning food, to foster a high sense of purpose to 2. The DC course provides the opportunity

health and the environment. accomplish creative research and practical to foster a high sense of purpose and
2. The UG course imbues students education concerning a broad range of a leadership to accomplish creative

with the abilities to learn actively agricultural science based on research in research and practical education through

and to act autonomously through harmony with nature and full attention to experience of worldleading research.

the use of evaluation and the bioethics and safety. 3. The DC course clarifies evaluation of the

results of learning outcomes, with 3. The MS course clarifies evaluation of the level of educational achievement, and

continuous development of the level of educational achievement, and examines the doctor degree according to

education system and methods. examines the master degree according a standard that has been appropriately

to a standard that has been appropriately established.
established.

We promote basic creative and exploratory research to various research projects, we provide students with academic ?DU
investigate the life of organisms, and to develop such research opportunities which enable them to become researchers 172}
in harmony with nature, while paying careful attention to and engineers with well-developed academic curiosity and 8
bioethics and safety. We contribute to the creation of a new inquisitive minds. We encourage them to strive to resolve }"%

area of biological sciences for future bioindustries, using
sophisticated and diverse functions of various organisms,
including microorganisms, plants and animals. Through
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Invitation to Leading Researches for Food, Health and the
Environment.
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Message from the Dean

Welcome to the Faculty of Agriculture and the Graduate School of Agricultural Science of Tohoku University.

Tohoku University was founded in 1907 as the third Japanese Imperial University. The Faculty of Agriculture was established
in 1947 as the fifth Faculty of Tohoku University, just after the end of the World War II, under the growing social need to
increase food production in the Tohoku Region in Japan. Since then, our Faculty and Graduate School have promoted academic
education and basic research concerning “food, health and the environment”, and have developed applied research to establish
new industries in the fields of agriculture, bio-science and biotechnology. Agricultural science covers broad fields such as the
production of bio-materials including food and conversion of the materials to various chemical forms. Our education policy and
research are based on the three tenets that have been defined by our University since its founding, “Research first, Open Door
and Practice-oriented Research and Education”.

Today, we are facing various social issues in agriculture and related fields, such as the safety and stability of food production,
conservation of the global environment and development of new forms of bioenergy. On the other hand, some of developed
countries face decrease in population and its aging, which causes low efficiency of agriculture from the industrial and economical
viewpoints. Among these issues, as a global community we must develop the capacity to sustainably feed the ten billion human
inhabitants who will be living on our planet in the middle of this century. Safe and sustainable food production world-wide is
essential for a healthy future. Thus, it is necessary to establish a balanced food supply compatible with maintaining the Earth’

s natural ecosystems. Additionally, information technology is drastically transforming our society and industries including
agriculture into the connected system, which will make agriculture highly efficient and sustainable.

To achieve these aims, we promote an advanced research approach that combines bioscience and agricultural economics.

We also aim to create a biological production system that takes advantage of naturally available resources, and to develop such
a system in harmony with nature. Our Faculty and Graduate School cover a wide range of academic subjects, from molecular
biology to agro-ecology, and from pure chemistry to social sciences and applied technology. The Faculty has six Departments
(Plant Science, Animal Science, Marine Biology, Resource Environmental Economics, Biological Chemistry and Life Chemistry);
and the Graduate School has three Divisions (Biological Resource Sciences, Life Sciences and Bioscience and Biotechnology for
Future Bioindustries). We also have a Field Science Center, consisting of an Integrated Terrestrial Field Station and Integrated
Marine Station. The Field Science Center includes the largest experimental farm in Japan, whose area (2215 ha) accounts for
85% of the total land area occupied by Tohoku University

The year, 2017, is the 70th anniversary of the founding of our Faculty. We have just relocated to the beautiful Aobayama New
Campus from the aging Amamiya Campus, which was the headquarters of this Faculty for the last 65 years. When you alight
from the East-West line of Sendai Subway at Aobayama station, leave from the south exit and head out into the natural beauty
of the new campus, down the Campus Mall to the Agricultural Research and Administration Facility and Aobayama Commons
(a building housing the lecture theatres, library facilities and restaurant). As one of the major research and teaching faculties
of Tohoku University, our new start at this new campus brings us alongside the Faculties of Science, Pharmacy and Technology,
which leads to cross-disciplinary research and education. We welcome you to join us in our flexible approach to, and high
ambitions for, both education and research in the agricultural sciences.
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Tohoku Imperial University was founded.

The College of Agriculture was established.
The College of Agriculture was detached from Tohoku Imperial University and incorporated into Hokkaido Imperial University as its College

of Agriculture.

The Institute for Agricultural Research was established.

The Kawatabi Experimental Farm was established.

The Faculty of Agriculture (three departments and seven laboratories) was founded.

Tohoku University was founded under the new educational system.

The Faculty of Agriculture was reorganized (four departments and 21 laboratories with three laboratories added in 1976).
The Graduate School of Agricultural Science (four departments) was established.

The Marine Fisheries Laboratory was established.

The Department of Food Chemistry (four laboratories) was established.

The Division of Food Chemistry was established in the Graduate School of Agricultural Science.
The Grassland Research Laboratory was established.

The Laboratory for Germfree Plant Research was established.

The Agricultural Library was established.

The Radioisotope Laboratory was established.

The Animal Breeding and Experiments building was constructed.

The Faculty of Agriculture was reorganized into two departments, five courses, 31 laboratories and four institutes.

The Laboratory and Breeding House of Aquatic Life was established.

1995.3 The Grassland Research Laboratory and Laboratory for Germfree Plant Research were closed.

The Laboratory for Germfree Plant Research were closed.

1995.4 The Division of Environmental Bioremediation was established in the Graduate School of Agricultural Science.

The Laboratory of Plant Environmental Responses was established.

The Education and Research Center of Marine Bio-Resources was established by reorganizing the Marine Fisheries Laboratory.

The Division of Biological Resource Science was established, and the Department of Agriculture, Department of Animal Husbandry,
Department of Fisheries and Department of Food Chemistry were reconstructed.

The Division of Applied Life Sciences was established, and the Department of Agriculture, Department of Animal Husbandry, Department of
Agricultural Chemistry and Department of Food Chemistry were reconstructed.

The Division of Resource and Environment Economics was established and the Division of Environmental Bioremediation was reorganized.

The Experimental Farm and Education and Research Center of Marine Bio-Resources were incorporated into the auxiliary facilities of the
Graduate School of Agricultural Sciences.

Reorganization of the Graduate School of Agricultural Science into three divisions: the Division of Biological Resource Science, Division of
Life Sciences and Division of Bioscience and Biotechnology for Future Bio-industries.

The Experimental Farm and Education and Research Center for Marine Resources were integrated into the Field Science Center.
Tohoku University was reformed in accordance with the National University Corporation Law.

The Laboratory of Terahertz Biotechnology was established with an endowment from Takemoto Oil-Mizkan.

The Laboratory of Animal Welfare was established with an endowment from Ishii.

The Innovative Research Center for Agricultural Sciences was established.

The Laboratory of Innovative Green-Technology for Sustainable and Improving Beef Production was established with an endowment from

Aleph.

The Field Science Center was authorized by the Ministry of Education, Culture, Sports, Science and Technology as a Joint Educational
Development Center.

Tohoku University Marine Science Restoration Support Office was established.

The Tohoku Agricultural Science Center for Reconstruction was established.

The International Education and Research Center for Food and Agricultural Immunology (CFAI) was established.
The Laboratory of Microbial Resources was established.

The Laboratory of Functional and Developmental Science of Livestock Production was established.

The Applied Biodiversity Center was established.

The Faculty moved to the Aobayama New Campus.

The Laboratory of Fermentation Microbiology was established.

J-Oil Mills Innovation Laboratory was established.
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Organization

Graduate School
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Laboratory

Plant Production Science @ Forest Ecology ®Crop Science @ Horticultural Science @ Soil Science

@ Sustainable Animal Environmental Science @ Animal Breeding and Genetics
e Animal Production Science @ Animal Physiology

@ Marine Biochemistry

Resource and Environment @ Environmental Economics @ Field Science and Technology for Society @ International
Economics Development Studies @ Agricultural Ec ics and Farm Mar Science

Collaborating |Integrative Aquatic Biology @ Integrative Aquatic Biology

courses ‘App\ied Aquatic Bio-Science Aquacultural Biology @ Fisheries Biology and Ecology ® Marine Plant Ecology

courses Environmental Crop Science @ Environmental Crop Science

Resource Sciences

Collaborating ‘Resource =N = \VigelalnNie=|N=0]61%8 ® Resource and Environmental Policy

Division of Biological

Endowed courses | Functional and Developmental Scienc {20000l ® Functional and Developmental Science of Livestock Produstion

: P nvironmental Biotechnology @ Biological Oceanography
Environmentallsioscionce ©Insect Science and Bioregulation ® Land Ecology
: : ©Plant Breeding and Genetics @ Plant Cell Biochemistry
cc?u?f;ees Applied Plant Science @ Plant Nutrition and Function @ Plant Pathology
Animal Biology @ Animal Reproduction @ Functional Morphology @ Animal Nutrition

courses W ENE N EIEODES LRSS HEnILTENN ® Continental Margin Deep-Sea-Ecosystem Dynamics
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Advisory Special Contact (Visiting) Professor Hiroshi MAEDA
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Advisory Special Contact (Visiting) Professor Akira ENDO
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Soil Science Tomoyuki MAKINO Hitoshi KANNO
BHE B
BYRIES AT LE POEE fRAER | | ZHA FfE || VasunioFUKUDA
Sustainable Animal Environmental Science Kentaro KATO Chika TADA HE EEcD
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Animal Production Science BYETCERSE kg & R FHi NI {R—EBR
Animal Breeding and Genetics Masahiro SATO | | Yoshinobu UEMOTO | |  Shinichiro OGAWA
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Animal Physiology Fuminori TERADA Sanggun ROH Akihiko HAGINO
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8 KEERILE %6 B || Lo #wE || F A8
& Marine Biochemistry Yoshihiro OCHIAI Toshiyasu YAMAGUCHI Toshiki NAKANO
A
[+
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& Environmental Economics Shinobu KITANI Tomoko IMOTO Shin 0OYAMADA
o
©
T4 — IV R Sl KE FE || AN EH
= — < Field Science and Technology for Societ: Chinatsu YONEZAWA Michiaki OMURA
FRBHEHS - .
Resource and Environmental Economics o _ —
EFRFHZES ‘AR B BE LR
International Development Studies Katsuhito FUYUKI Nina TAKASHINO
REREREY Rk Fif aH £=— KAR  BRA
Agricultural Economics and Farm Management Science Fusao ITO Keiichi ISHII Asato MIZUKI
BEEMEED AT LZ (Hhi#E) BEEVEESATLE GOME £ GOBER H¥
Integrative Aquatic Biology Integrative Aquatic Biology Minoru IKEDA Takefumi YORISUE
HIBEYRIERZ (5@ RIBEYRERZ GOEE WKE GOHEE =N
Environmental Crop Science Environmental Crop Science Mizuhiko NISHIDA Ryosuke TAJIMA
BRRIBBURS: e ERRBEBRS RR R BHE B—
Resource and Environmental Policy Resource and Environmental Policy Kenji NAGATOMO Ryuichi FUKUDA

BEE 7 B B B EHIR
rtm boratory Professor Associate professor professor Research Assomate

HARF BN W= Ml EA mE
Forest Ecology Kenji SEIWA Yoshihisa SUYAMA Yu FUKASAWA
e rE FE g = || iy 5T
o Crop Science Koki HOMMA Takayuki NAKAJIMA Teiji NAKAMURA
EMEERF
Plant Production Science .
E=% sl BRI | inEE —% [[ITR
Horticultural Science Yoshinori KANAYAMA Kazuhisa KATO Manabu NISHIYAMA
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Continental Margin Deep-Sea-Ecosystem Dynamics

REEEREERRT (SHHE)

Functional and Developmental Science of Livestock Production
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Continental Margin Deep-Sea-Ecosystem Dynamics
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Masashi TSUCHIYA

KR WEEa)
Akinori YABUKI

BN B—

Keiichi SUZUKI

hnEE A zs)
Kazuo KATO

GOE HE
Sanggun ROH




Graduate School
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Life Sciences

RIBEGENTE

Environmental Biotechnology

EWiEFE

Biological Oceanography

RIFESRF

Environmental Bioscience :
EYH RS

Insect Science and Bioregulation

PERE £ RE
Land Ecology

EYEEERES

Plant Breeding and Genetics

e ELE
Plant Cell Biochemistry
eI RERL
Applied Plant Science
MY REEES

Plant Nutrition and Function

EYRIEF
Plant Pathology

BT

Animal Reproduction

BYRERZ

Animal Biology

PERET R

Functional Morphology

HYRBELF

Animal Nutrition

DFEYZ
Molecular Biology

AF R

Molecular and Cell Biology

DFERT
Enzymology

SHMTETA1BRE
(as of 1st July, 2019)

#H 8 AR B # By F
Professor Associate professor Assistant professor Research Associate
B #& R FE | ERE 82
Kinya TORIYAMA Yukihiro ITO Tomohiko KAZAMA
At a0 mY =
Waka SATO-OKOSHI Goh NISHITANI
BT g | B #EH W RE EE
Yasuhiko KONNO Masatoshi HORI Atsuhiko NAGASAWA
NE K/R—BB @ FE X MR FE
Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
bk K%
Hiroyasu KITASHIBA
=2 tE | BRIl ®#E @ B B-
Mitsue MIYAO Toshihiko HAYAKAWA Soichi KOJIMA
Al w®E
WE A £H = Keiki ISHIYAMA
Amane MAKINO | | Hiroyuki ISHIDA | FRE  f+t %E)
Yushi TAZOE
ST R B =T 8
Hideki TAKAHASHI Sugihiro ANDO Shuhei MIYASHITA
EN ORAB | R OREI® | TE AS
Kentaro TANEMURA Kenshiro HARA Yuki HIRADATE
BE A B R g R—
Hisashi ASO Tomonori NOCHI Kouichi WATANABE
EAE £ @BR BEF
Motoi KIKUSATO Yukako TOKUTAKE
RE BEZ
Masahiko HARATA
—H BA BE #X

Eugene FUTAI

Masafumi HIDAKA
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WMEMHRERERZ

Microbial Biotechnology

RaiReERENZ

Science of Food Function and Health

RAMEYEEERIZ
Applied Bioorganic Chemistry

EYERBENZE

Bioindustrial Informatics and Genomics

WEME RS (FHHE)

Microbial Resources

HEEMAEN T (FmHeE)

Fermentation Microbiology

J-F AN KhHBEA S N—=>3>

(FLEIFAFREE)
J-0il Mills Innovation

ROBERRIZFEIZ=VH

Food and Health Science Research Unit

ISRMEYF
Applied Microbiology

BYMHMEDZ

Animal Microbiology

BYERILZ

Animal Products Chemistry

BmiLE
Food and Biomolecular Science

REF

Nutrition

TINIYEYPTE
Terahertz Optical and
Biological Engineering

PRRED T REIT S

Biodynamic Chemistry

RAYERLE
Bioorganic Chemistry
of Natural Products

EYERLEE
Applied Bioorganic Chemistry

BEFERATLE

Bioindustrial Genomics

BEEMRGER AT LR
Marine Life Science
and Genetics

BES B ® HEHIR
rtment Labor y Professor Associate professor

ER AR

Keietsu ABE

&7 3%
Jun KANEKO

B %

Assistant professor

By F
Research Associate

L]

7] &R

Kl 8

Hiroshi YONEYAMA

b FH

Haruki KITAZAWA

FH ¥
Masako TODA

ME

Tsuyoshi TSUDUKI

gl 1=
Hitoshi SHIRAKAWA

REE KB

Tasuke ANDO

RIF MEF

Wakako IKEDA-OHTSUBO

BH g @ B £z
Tomoyuki FUJII Masae TAKAHASHI
fo)l Bk KIE E3SA Rk £
Kiyotaka NAKAGAWA Takahiro EITSUKA Jyunya ITO
R BEKF
T £9 o WK - Yuko CHO
Mari YOTSU-YAMASHITA Keiichi KONOKI @) TrE ik
Yuta KUDO
2R EX = &KX B
Shigefumi KUWAHARA Masaru ENOMOTO
e wmsh JEER BB
Takahiro SHINTANI Akira WATANABE
FIE EE
8BAKR B 7MasamichiNAKAJIMA7 EHE BA
Toru SUZUKI EH OB Hayato YOKOI
Yoshifumi SAKAI
tan £
GORIER BBt KER B KelNANATANI
Keietsu ABE Shuhei YABE il B o)
Mayumi NAKAYAMA
Ak Bt BEE MR
Katsuya GOMI Shoki Fujita
Gofh)ll B
Kiyotaka NAKAGAWA InEE 238
5% BHxs) Shunji KATO
Jun IMAGI
GEE BX EH OB
Teruo MIYAZAWA Akira ASAI

Naoki ABE




Graduate School
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Field Science Center

Related Organizations

BEEL
Department

BEEERT — L RNHIEER
Integrated Field Control Station

BEREMEES AT LEB

Integrated Terrestrial Field Station

BEKBEES AT LEB
Integrated Marine Field Station

JO—/NIVEZEHEIZYhN
Trans-Faculty Erudition Unit

mvUHYLIVR
R REFE

Tohoku Marine Science Project

HNHEE GariemEr)
Graduate School of Life Sciences

7 B

Laboratory

74— VR REME

Field Science and

¥ ® AR
Professor Associate professor

B #

Assistant professor

GKE TE

GOAN B

Technology for Society Chinatsu YONEZAWA Michiaki OMURA
HIBEYRERIE BHE WHE BHE =
Environmental Crop Science Mizuhiko NISHIDA Ryosuke TAJIMA
T4— IV NEEE LR GO/NEIR—BE | | GORE K || @R FE
Land Ecology Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
GOHEE  FE5A
PEEOIS S EINSED | o INBERRARS || G BE  FE| | Yesuhio FUKUDA
Sustainable Environmental Biology Kentaro KATO Chika TADA ﬁgﬁ %ﬁ (4%1F)
Hironori BAND
T14— IV REYHLERF GOFEM M= | ol #FA | GORE &
Forest Ecology Keniji SEIWA Yoshihisa SUYAMA Yu FUKASAWA
BEEMEES AT LR ME X ER H*
Integrative Aquatic Biology Minoru IKEDA Takefumi YORISUE
IALRYTIN)Y
Cheryl Lynn AMES
sl BEES ‘
BEZEE Aldniro KIJIMA HH 2R B2 ®E®E
Tohoku University Marine Science B FZ Toyonobu FUJII Ayami SEKIZAWA
Restoration Support Office Motoyuki HARA

ISR a8 73 F R AR

Applied Biological Molecular Science

EaEELE
Biostructural Chemistry

AFHEL

Analytical Bioorganic Chemistry

EED FEE

Bioactive Molecules

He RF
Yoshikazu TANAKA

NI BA
Tomohisa 0GAWA

ek

Makoto SASAKI

R -

Atsushi UMEHARA

Hirokazu ARIMOTO

Al &
Minoru ISHIKAWA

=7 »BY
Kaori ITTO

By F
Research Associate
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Graduate School

ST E ENEESS  Biokinetics of radioactive substances

R B A M IR 1R B £ BB P

RIBIE{ERIE  Reconstruction science for agricultural environment
Reconstruction Science for Terrestrial Life and Environment EEREEERZ b

A HEEE BRI Ecosystem adaptability science

KB A TR I (R ER R 2R B P JKBIIBIE(E{EFRIS  Reconstruction science for aquatic environment
7 =]
T Reconstruction Science for Marine Life and Environment SMEEERISS  Reconstruction science for fisheries
)
Research core N e N . : : :
EES 25 LBRRIAERR ERER I X F—FIE Resources circulation science

Science for Recanstruction System Development | T %55 Information technology for agricultural science

HEEME B SIS Functional food science

RRRERME RRMEN PR #ERFSHRIS  Health and longevity science

Food and Health Science for Disaster
BORLHERIZ  Food safety science

— 5\ R ik S8 ¥ o o A

®EIAT7
Education core

Tohoku Agricultural Science Center for Reconstruction

BHRIT7
Information core

7—HAT7EBFY Information Archive

£ 1 o

LEELRE  Livestock Immunology

Immunology

and Research C(entfir for Food and Agricu
—a Vv m e R

Rt ayF  Infection Immunity
By  Agricultural Immunology
JKEESE Marine Immunology
ez  Plant Immunology
B3 5F{f  Food Evaluation
L& -HSEeETMl  Safety and Function Evaluation GRERE/EETAH  Effects on Human Health
A ERIZEST{®  Ecological and Environmental Evaluation

FESEHE  Industry-Academic Cooperation

THEEH# Communication to Society

g8

B # Agriculture and Forestry
ZERMESE T Applied and Practical Research = Livestock
EE  Fisheries
Genetics and Breeding
Basic Research and Environmental Analysis

AIB4HE  Physiology and Ecology

#H4AIB1E  Environmental Research

Applied Biodiversity Center

—\' k2 BN HE

ZFRMET S  Engineering and Environmental Analysis

=5 Engineering

&IE  Planning and Management
{SEEIE  Economics and Planning
RE4RKS  Business Economics




Graduate School
of Agricultural
Science

ABOEFICTAREFHGHRBEEDHEILZBIEL T, SHRLEREDOEYHEDRE
BANZXLORER. HILOWEREMOREEF . BEEEBEICH T DERIRREHAMIL
TEEYEED AT LAORFE. BRLICEISLLEREEPHIBRE R AT LDEE
RE, LREDORBICOVTHE MAETOTVD. AFK TR, R-& KEICEET S
TRIRVERDMFTRFELRPT. AMLHBRMERCE LERF. REBEHEREOMZE- EE-FH
REFIGEEED . BRMERFERF O BEN DIREMBAMEERRL TS,

Establishment of sustainable food production has become a pressing task in the
struggle for future survival of humankind. With this purpose in mind, the division
offers a broad range of educational and research topics on the biofunction of
various biological resources, responsible utilization of novel and useful bioresources,
development of a harmonized biological production system that considers ecological
and environmental factors, as well as economics of internationalized resources, and
the regional economy and social system. The division trains students to be highly
talented leaders with an international viewpoint in academic, industrial and public
sectors, and in agricultural organizations.

14
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DIVISION of BIOLOGICAL RESOURCE SCIENCES

EMELERZE
Laboratory of Forest Ecology

FREIHIK ECROEMEOEHILERRD—DOT, HF2LEEEA MEEDOHR (RXMOLEBMMELEE) HIToTWD, EICTFHEET
*’EL:‘:};'{ 11 T& 7o UL, RMEE DB D R EM SHR1E (B AR MELTWEY, BARE M, B TORBERRSHIT>TS,
BRI SN O IEFS 2R IES, HFIREEARDOEE]
EREELESTETWD, ZITAMRETIE, EHE
FHROBECETT. FMROEM SR EOMHEIFAH=X
LIZDWTHIR T 2E RIS, EMSIEED b DOERRIE
BE (KIRIERE - KE%b-COBEAE) ICDVWTHMZEL
TV, SHICIIEN SR AN Z X LICED VTR
Mechanisms of biomass production, reproduction and
biodiversity of tree species are studied at gene, individu-
al, population and community levels.

1. Mechanisms of maintenance of species- and genetic
diversity of tree species in temperate and tropical for-

ests.
2. Recovery of biodiversity and ecosystem functioning in

forest communities. (BEE) Z21—HLRZ7TEHEL TV 3iEREIEEN DR SEEFHMEDOR RIE,
3. Life-history strategies of woody plants. (BEA)EMSHMDET: X ATHOBERMRICEDEEHDR A

a) An old growth hardwood forest.
b) Recovery of species-diversity in a conifer plantation.

k2

Laboratory of Crop Science

1IRELIBED NBEDEBRC TEFERELZEMEMBNREL,
ZTDEIBRY- FRER G DERERZE L TR R DREXRINEIEN.
EERMOBRERIEL W2, MEFEE. (EFHENVRRE. HE
A EENREARAN. IR E RV AR RS ORE. RS DG
ETHZP VBT 32L -3 FFVOFIBICHE A
T3, MIRESZPRYNIE TEFTIEEYDIEL, ERREHZTD
FEDHITV. BHDT—ILRTOEEIBIEBAYICIT TS,

Physiological and morphological analysis of the processes determining
crop yield are being conducted, especially focusing on rice and soybean.

Major research subjects are as follows:
1. Evaluation of crop productivity in farmers’ field in Japan and South-

east Asia,
2. Utilizing simulation model and remote sensing for crop production,
3. Studies on Soil-Plant- Atmosphere relations, FF R B BAE K. UOTELETERINT, MIEAIIPF v P\ BEDE D HIESh
4. Physiological mechanisms regulating ripening processes in rice, T3, HBHDSOBABRNBORD P LERTICSSEEBFILOETHIEZINT30 |
5. Morphological and physiological mechanisms regulating pre-germina- BEBOREF ML, FRORHEENORSLEDFAHOERLRE CH2.

A photo in a study area in Laos. Land is reclaimed to the top of the mountain and crops such as
corn and cassava are cultivated. Decrease of crop production sustainability is anticipated due to
deforestation and soil erosion. Recommendations for future food security under the climate change is
one of the important issues in the crop science.

tion flooding tolerance of soybean seed.

=g
=F
Laboratory of Horticultural Science
BHOBRICDIZZFEPRY, BB UL TELGETERE, A4 EEMEFE:

DEFCEELEESEMEMBHNREL TS, OEZENMOREICEhIBER. Bz T DB,
EHMEER: QEEEMDREEISEL IS RIES DR,
OURFEM DOBRRHER. HEBEM % R S E 2RO
QEBERENFEEEDL T ERIGUNFETE AL -/ HICEEET _
SHEADEIZE, V-PPase

Q@REBLICH BT BN XAV E=/EM DB, Cell division
@EEIELC EEOXNIIA BRSSO, Cell death = Sugar

Ethylene ABA
Growth and development of horticultural crops such as fruit trees, veg- ylene

etable crops, and ornamental plants are studied. —_ PIN1 / PIN2 Sink activity
1. Flower development and keeping freshness of cut flowers Sugar metabolism //’ PPase
2. Gene analysis of sugar metabolism, flower development and keeping
freshness
3. Induction of vegetative and reproductive growth in everbearing straw-
berry plants
4. Development of abiotic tress tolerant crops

5. Metabolism of functional food ingredients in fruits
ERUCTREICRVREDHR RS

Research and development of sweet and healthy fruits
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Laboratory of Soil Science

THREFASEORMEEEEFEDIZ TH), KR PKEECHRICENDETF
EXABRBERFDVEDTHD, ZDEIBEEBEICDOWT RILKEE &+
BREMBEIER] £ ZADEMEL, HBEEMRETI. MURLIRISRALMH
HICIELA L. p2 HRONUBEIDD SR ERERG TICATT 5. Al
RIS EEE AR AEL ., SR AMEEF DB (EICERI L) e62, 20D

BRIUREZFEOMRBICEATE T -2 N—IEBEL, 204 MR- H5E-F
RICOWTHIREED TS, Fio, TE—AEMEEFADOMREERICES.
BEAERICBIIMERY L H o LEDPBETROERE PTG S SO
ARIYLREREEREFEMEDYRVERICETMEET TS,

We are studying soils which support life and food production. Our primary
disciplines are “Properties, genesis, classification and utilization of volcanic ash

BH, Sk, &Y, R, BE, ABOE

soils” and “Soil-plant interactions”. Recent research topics are
1. Changes in element concentration of tephra with Andosol formation,
2. Analyzing specificity of iron and manganese minerals in Andosols

3. Evaluation of essential element availabilities in soils such as sulfur and man-

ganese,

4. Development of risk alleviation methods for cadmium and arsenic in agricul-

tural ecosystem

_Si, BEOAR

2R T IEEBEICHERL 2 URD ZRFORET

THEDSI, Na, Cals EABEB L. Al Fele EHTEY L

REICEEN S CERMLERLOAVLETH S,
BARY T DERBIEEE

Schematic diagram showing Andosol formation

BMIRIES AT LE

Laboratory of Sustainable Animal Environmental Science

ErEED-EMIE. MEMEDHEEERODTCREIRT 2 RETIAIC
FETHZET. RELEFEBATE, LU, VELVPZOERER
AT LN EREINSE, BAEDEIE, BROTEMDERIE. RIEBE.
IXNX—DHBEDHEMBENI BELTE,

APF T, CNODWEMHFHSTEMDIREPIREFTLENDEE
ZORMBEICHL T REZ. MENMZORENSHFEREEE

o BRI, B, YAILR, ABKE @R DR EERD

Our mission is to make animals healthy and create animal
production systems harmonizing with the global environment. To
meet this goal, we investigate the recycling systems of organic
wastes from animal and agricultural production, and the ecology
and function of pathogenic and environmental microorganisms.

We study epidemiological and genetic analyses of pathogenic
protozoa and bacteria (cryptosporidia, coccidia, pathogenic E.
coli), chemotherapoitic and immunological controls of protozo-
an diseases, and analyses of microbial communities and their

R, HEE, BRE. EE(L. RETIEMERICESMEMBIRD S
WBOMEA, HEH. XTFF @B/ NFERAVMBREEDORE. R
RFBOHETONZERWS FRZEN. ARERZENDOIKRIME.
AALICEBERBIRY X7 LDOBE, RREAFH OH L HMEMR
HEBORFEEFET TS,

functions in animal waste treatment/recycle systems (malodor
control, wastewater treatment, composting and methane pro-
duction).

(BRE)VITPRRITT LOF - ANOEIMEANBFEMTR (FEA) X2 B CERTMEN
Left: Intracellular structures of Cryptosporidium parvum oocyst. Right: Bacteria and archaea in the anaerobic digested
reactor.

HMELTERES

Laboratory of Animal Breeding and Genetics

BREEDEOORENPSEERR I /INZF LT ZIVICESET,
ANBICES>THERETESE DB OBIZHEE N ERIKICL->TEYA
REHBICBLZE— NP BB EERFEOMEICEHEE
DEBTHD. ZTDEDICARRETIR. ORBOEREARENEMIC
HEDBHNBEERDER. @720, £ EEEESLURNE

The aim of animal breeding and genetics is to efficiently improve the
genetic performance of domesticated animals such as livestock, experi-
mental animals, et al. To achieve this, we have been studying the genetic
evaluation and breeding strategies mainly for pigs and beef cattle. Our
research subjects are as follows:

1. Theoretical study on restricted selection to achieve desired genetic
changes.

2. Genetic evaluation criteria for reproduction, lifetime production, and
meat quality in pigs.

3. Genetic improvement for reproduction and meat production in Japa-
nese Black.

4. Genetic evaluation using information on genomic markers in pigs and
cattle.

5. Selection experiment for oxygen consumption in mice as a pilot animal.

DEIERIRENICH T 2FHEIEIZDORSE. OB EFIEICH T IRIBREN
BLUEREADEREARICEET M. @7/ LlESREEALEZT 28
SUOTUCH BB ENBENFHEF EZORARE. OREBD/MrOvhT7 =<
WELTDRIRLZBFEEESICHATIREER. £EICI)HEA
T3,

BFHBRRIERCIR

Mice selected by oxygen consumption
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MYEERE

Laboratory of Animal Physiology

RBEMIE. FIERICER T AMEMICL o TEESNBE R
BETELIXNF—RELVTHROICFHAL TN S, APINILEEDR
BORIEEEETSRBEMOHEL-H AP E EDEEED IS
EREEL. TDEMFNEEEREA TR0, LTOL 6T —< T @

The ruminant uses effectively the volatile
fatty acid produced by the microbes
which live in the rumen as main energy
sources. Broad research works have
been continuing on physiology of the
ruminant, particularly on the mechanisms
of the digestive, metabolic and endocrine
systems. At present, we are studying on
1. Development of the digestive and en-
docrine systems around weaning time,
2. The physiology function on metabo-
lism, lactation, growth, and fattening,
3. Technology to reduce the emission of

greenhouse gases such as methane ISR T4

A calf in a suckling experiment

FDERFLNIVETOREVI R EZGRIICT TV S,
DIFFDOEIRHAEDFEEZ DHIEIEIE

@RH. A BRE. BEICES T 3£ R KA RS
QA5 EDTRITA T E DB I SRR

BB RBRFP O

Japanese Black cattle in a fattening experiment

IKEEMEES

Laboratory of Aguacultural Biology

KESMOSELIEERRMOMIELEIRLT. ZNEEOSET
RER LR RDEIE D=0 DETERAE L2 2 L AN BB A S
TRHODRBEEIEDRAEEES L2 2 FEWFEOT7TO-FH
SEHEA TS,
1)BEZKBEORFILES ERIVELEZTNS DS THAEENUL/-ER

Investigations of the mechanism of reproduction for system-
atic supply of artificial seed (juvenile) based on the control of
reproduction in brood stock and immune system for conser-
vation of a healthy condition are necessary to achieve efficient
production in bivalve aquaculture. We focus on the following
specific topics to aim at the above-mentioned goals.

1) Mode of actions of neurohormones and sex hormones via
receptor mechanisms in relation to sex differentiation and
development of germ line, environmental science on endo-
crine disruption associated with reproduction, and explora-
tion of germ stem cell

2) Cellular and humoral defense mechanisms as an innate
immune system associated with allorecognition and elimina-

HIBIC LMD ECETERRDSEHIH DS FL NIV TOREER, 20
HABICE D20 FORBRENICLBRIBHFMR. EREMIEDER
DR EL TDETEEFHIEDRE

2)BENADBEEMPAELEREED B OBHMERED/0
DB RE BT RIER IS DAZER

(%) K2 7714 D2AEXBD GnRH AT FR RN 1

() *2741 GRRH AT FIEEIZEBEDB L (A, B) 7RM— AL S TIML TV BIIEADSIEHE (C, D)
SRRATRRR T 2INEBROES TR SHEEMRANDB AL

(Left) distribution of two types of scallop GnRH neurons, (Right) sex change induced with scallop GnRH peptide

administration. Apoptotic cell death of oocytes in the ovary (A, B), redifferentiation to spermatogenic cell beside oocyte

tion apoptosis in the ovary (C, D)

KEER

Laboratory of Fisheries Biology and Ecology

KEZRIIBSEH ThD/0, #ICERETIIEIRICH=-T
KGR AFIRANEIRETH D, BRDEIZBRDER® AN GERIC
SoTEH T80, BREEDARIEMEICS - TEHTHY. Zh
ZThOENEDBRICH D EMEEDTAADERRY B LD, &N
AETIE AR R FAIORKE,SA | EROXKIBEETENSREL

Laboratory of Fisheries Biology and Ecology studies the coastal
fisheries biology and its relationship with environmental condition, and
tries to reveal the fluctuation mechanism of coastal resources and to
theorize the fisheries management for them.

1. Fisheries biology of coastal fishes and fisheries management strate-

ay

2. Life histories of coastal fishes, bivalves and various aquatic animals

3. Analysis and evaluation of function of coastal and estuarine areas as
nursery grounds for marine organisms

. Early life mortality and survival processes of marine organisms

. Analysis of individual environmental record by otolith microchemistry

. Age determination using fish otolith

. Fisheries after the Great East Japan Earthquake on 11 March, 2011

B 24
BE ?
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T EMEEOHHEAHERET S, EiEE (R, RF-EN BELED
B8 OEMEEOERBGR. REZGEOBR BEOENICH
TRICELECDWTOMREEIT-> TS, S5, ML ERAREE
LTRERBZEEEEERSPICTBIEERIEL TV,

EEZRINCEIZTIOVARIER A LB TRESN XX OELER (20/%)

Left: Body size variation of ayu fish in the Natori River Right: Otolith section of Japanese seabass (20 years

old) caught in Onagawa Bay
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Laboratory of Marine Plant Ecology

REEEEIL, ZOEBEN BELEODTN01%ICTELRL, LAL,
B EESH)DEENEHERMD1 ~5F LMD TEL, BELSEBD
10% L EICRATNS, COB/WVEEAIZILTRRAATZDMHED
KB BRREENESTHY, SHREEMBIOLMADERREZ R

TW3, AP BTk AREEERICS 2BV EENEREL. KNG
BELEEDBELTRET 3D, REEEERREENR T 5BEAE
REWMOERMRELER. £MEERE AGHBE HEERFER
BRICHE. RETS, ZU T Fbmai CEBRMTORIR £ 5,

In subtidal rocky communities, kelp and fucoid forests
have relatively high levels of primary production, of which
productivities exceed those of tropical forests. These for-
ests also include myriad associated biota and collectively
act as one of the most diverse and productive ecosystem
in the world. For preservation of high productivity and
sustainable fishery production in subtidal rocky commu-
nities, our studies focus on
1. species interaction between benthic herbivores and
marine algae
2. photosynthesis and nutrient uptake of marine algae
and

3. production and population dynamics of benthic her-
bivores and marine algae, leading to development of
marine forestation and cultivation technologies.

K BRETIARE A BER/ADTEENREBEL X2 LT XU
Upper: Kelp forest of Ecklonia bicyclis
Lower: The sea urchin Mesocentrotus nudus migrated to a bed of Saccharina religiosa kelp

KEEIRLE
Laboratory of Marine Biochemistry

BOBADEERDFAEREEEZRIC, EEN- ICHANMEEED TS, il
R RISHENPOBMEMICN B SIREKEEMEEH. TNEDZINTE - BERR.
IEE. FEE. BHEE. IX XD BRHLUERI | SIEREEEERER D HETE~
DALZERIR D DA, AH B S ORAEL EDRZER, MRS DRECEERIERAD
RERG EOMREED TV B, KEMISHEBRRSEECH, ZENERM
HEEEHFE DD ZDFIARBRRICERE BV, FMROTEREHR. £IREER D%
EVRK ARSI DB ER OISR EED THY, ARDBILICEI] B2 %
REOEIET B0

For the aim of effective utilization of aquatic bioresource, we promote both basic
and applied researches, not only to elucidate the metabolism and functions of aquat-
ic organisms, but also to develop new industrial and pharmaceutical materials. We
have been focusing on:

1. Chemical analysis of nutrients and components in marine organisms

2. Biochemical analyses of fish muscle proteins

3. Maintenance and improvement of freshness and quality of fish and shellfish

4. The functional components from marine organisms, i.e., anti-oxidative and anti-al-
lergic components

5. Effects of chemical stressors on the biochemical parameters of fish RIS NI EARRO R

Preparation for the purification of fish muscle protein

RIGRET

Laboratory of Environmental Economics

AMRETIE, REBBRICHL, BEZ-GEFZO/ASRVRERES
DFFBEAL. kL NIV TORERRRICEZMRET TS, R
BZOHB AN, HEEA L ICIRSUBRREBERESPEREREICI)
HOEROEZBCEHMEITML T3, RIEREFZTIE HalEE
T—EEEFEEL. FFBRIE N2 DBEFERASHICTEHIET. &
NROWHIEX S B RER]REE T 2R EERERT 5,

B AL RARIZTEROE,

We investigate the motives of human behavior based on philo-
sophical and ethical thinking. Another major is environmental eco-
nomics, we explore sustainable society based on scientific survey
data.

1. Succession of traditional arts in rural areas

2. An evaluation of role-play experiences based on inner measure-
ment

3. Context discordance in the consensus formation for community
building

4. Social System for Biodiversity in Agriculture (Fig.1) =1

5. Food Resource Recycle at food kitchen for children
6. Analysis of Environmental Awareness and Action (Fig.2)

Fig.1 Biodiversity Evaluation by Rice Production and Price

1 ERADES IIRES—3IT

2. A LICEELBRRER2DH) S DGEFFHE
3. HIBDERICHEIC T SR EE QMR

4. BEICHIBENM SHRMEEZ ABHAIORHEA (K1)

5 RERBERETFELRE

6. RIEEARLATEROREER 51 (H2)

KOEE-BRFEIRRIC LB EM S HRIMEFTE 2 FEHORBTHATEER
Fig.2 Structural equation model of children’s
environmental behavior
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T4 — LRI RB T

Laboratory of Field Science and Technology for Society

ORI HEFMOME-FROBA,5, BE. BRNUASNER
LTV HESHBEDOEREEIETHE -MREICHIBA TS, HSHIl
EWVODIE, HERBEERR T B0 DRF, HiffDZET HEfFER
RBMFERELEMELBFOIETHE, TL2HE-MEARIE. RIE
ERBOMILY BHEDEEERIEL . REOEBE-RE/HLEY

This laboratory aims to find balance between biosphere and agricultur-
al society. The main research subjects are as follows: Construction of so-
ciety with harmony of environment and economy, Life cycle assessment,
and Analysis and monitoring of biosphere by remote sensing and geo-
graphical information science. The Following are the major our research
topics.

1. Appropriate allocation and utilization planning of rural village resources

2. Application of geographical information system for rural planning

3. Analysis of remote sensing imagery for crop monitoring

4. Development of economical assessment method including environ-
mental load reduction effect by life cycle assessment

5. Monitoring of coastal area using remote sensing images

6. Integration of information technology and agriculture

7. Post-disaster reconstruction of agriculture

FRICEBEHDHEL AT LOWEEE, RIEZEFHM, VTt 2y
PGIS (L&BRFEHEECESERRCIHFA. REATOT—IV
REED S EZICET 20N THB, FftAI L EMKEEDHDIE
AT OF B ZICHIEA TS,

VE-bELY LU
D

An example of remote
sensing image analysis

EFRAREF

Laboratory of International Development Studies

AREH TR BH-ER RIEMEOBRER B0 ELBUER-
EDHBNAIZOWTHE -MREET>TS, 77T 3 g7
DR RE [RERFEF | OHMFEEAVTERNL DIERLE)HE
HEERLTND, TREMARBEILT D4R THS,
OREXBERICET 27O TREEARNED LB
@7TT DRFE EHIRICH TR BRAFEEZDE

In many Asian developing countries, the majority of the population is
still dependent on agriculture. Agricultural and rural development is cru-
cially important to create employment opportunity, to increase income
and to supply food. The development is, however, constrained by the lack
of technologies, investment capital, human capital, market institutions
and many other development resources. Our objective is to undertake a
comprehensive policy study for the development of agrarian economies
in Asia. The analytical tools of development economics on agriculture are
employed and empirical studies based on field research take high priority.
The fruits of the area studies regarding Asian countries are expected to
form our noetic basis. Our major research items are as follows;

1. Comparative analysis between Asian countries and Japan regarding
agricultural policy

@7 THECARICEIIEEMRETISG HEETITIES X ZIDEE]
@7 THREOEERNICHTZRERDEE

AHFH TR, BFL ER. REMBICEELZBALVWRE»SE)ME
HCFEHBRER FEXEEEORMICEZEHOTHRETIZEN K
H N3, EREHBHRTITIES XX GED DT CERLEVEEDSM
ERHTNB,

2. Economic development and its impact in rural area of developing Asia

3. Distribution system or
institutions of agricultural
products market and the
role of agribusinesses
in Asian countries and
Japan

4. International cooperation
for Asian countries and
the role of Japan

1URDBRURENREVGREMR

Field survey on matrilineal societies in
India

RERERES

Laboratory of Agricultural Economics and Farm Management Science

BABSVGERE Mg e R el T BEEE. T, 78, BR5E.
BREHBEV S T—ROXT LICEDZMBER. [Bl & [R] OEBT
HBENOEBRRICEDEMEICOVT, BERBS BEFES
BN SFrEHSHMFOERIBEREREZ. 5. fIE. £EFXE
DEFREHRERPEEALBEER TR ADSHEF -MELEToT\S,
ELEHUE-MREARIILUTOESY) THB,

Our laboratory offers high quality education to graduate students and the
opportunity to study and conduct research on various issues from farm to
tables within the historical context of the Japanese rural village and in com-
parison with experiences of other nations. As part of the educational train-
ing, we use basic theory of social science including agricultural economics,
farm management science and rural sociology with emphasis on people’s
lifestyles and social and market institutions both domestic and international.
Our main fields of education and research are as follows:

1. Various issues on world food, agriculture and rural village

2. Development and innovation of farm management

3. Agricultural marketing and rural industrialization

4. History and logic of rural community change

5. Development and creation of sustainable agriculture, agricultural policies

OBRKHERORR -2 ENMBEICETIHE MR
QBERERELAI/N—3 BT 8B -HE
CBEM~Y—T T 7 BHEEICETIHE AR
OERNHESTEDRES GIBICET 285 AR

O rfen BEDBEBEBCR-FIEICHTIHE - WX

BADERBRERR
Field trip to organic
farming in EU



AEEMEE AT LE
Laboratory of Integrative Aquatic Biology

=EAFRBREIHREROBIS T HHCBRAVRESLLEEEDS
WEBRPTRIN TV S, COEERAICEITZECIEADEGNS
HRMERRSAICT B Ld. AEBICHIIPEMEEED XT LEMATS
TODEBRFB LR, SIS EEDHREXPERENERR
HREERD L TOIR ELD, AMEEIL HRebnFEY
DELPERIEEE DNA SHICEVBASHICL, BRORE

We concentrate on the research and education for aquatic
fields. The goal of our study is to establish the integrative
systems including effective utilization of ocean space and sus-
tainable yield of aquatic organisms.

We study wide range of subjects as follows:

1. Conservation and population genetics study of aquatic ani-
mals and sea weeds;

2. Elucidating of inheritance modes of economical traits in
shellfish through traditional crossing experiments and the
breeding;

3. Complex study of biology and environmental engineering
to control and manage biological invasion through ship’s
ballast water.

EHERBVFIRICHUL TR T 32 E2BIRELTWS,

e, FYXRTUVELREDBEEFHEY OETEEMEDS T EEE

L. ERSI OB a2 AL - BRI R DT o TV 3,

EHEXEOANNCHE L7 I0OHEREDNAN—I-F

B FYIOBEERIOGRENHFRER

Left: Am amphidoromous fish Ayu and the mitochondrial DNA sequences.
Right: Genetic relationships among color morphs in Japanese sea cucamber.

HIBEYIRIERZ
Laboratory of Environmental Crop Science

WIGEREIL, EMSHUEOBRTLEDFAEEDSIRIBIFAELE
ELESELTWD, ZDESBF T, FABD [RBIEZAZEEIIEDIHD
N&h, HIBEMREMZHHF TIE. RIBHIETFERICHIEEERE
TA—IWRBBME L 2—%#MEEL T [T4—ILR ] TOEMBEIECE
EEZRULTERIC, [BRIBICRSLL. [#50 T [£EEOS V]
TEMEES 2T LOWEEEBIEL T REEDH TV S,

BFRE9ICIE,

@ MEZFBD| EHE T IERERBAR;M, 4FC [0 ATAIT] EFFITH

Environment around us has been changing as shown in global warm-
ing and deterioration of biodiversity. Under such conditions, how can we
conserve the environment which supports food production? Laboratory
of Environmental Crop Science, based in Kawatabi Field Center, aims at
development of sustainable crop cultivation technology which is environ-
mentally harmonized with high productivity.

In order to achieve this objective, we are conducting field-based stud-
ies on the interactions between crop production and environment.

We focus on conservation of biodiversity in agroecosystem. Winter
flooding in organic rice farming is a possible technology to achieve both

BEHSIEK Y BRTRAIERAM D EEMEEZDOERE. ZUTKED

EMECRRICRITTHE
OKBDORERBEELFD=ODTIEREEM DR
OIEMOIRRETHET 2R EFEDFHRE
OFHEREEAU-ERBERYERERINORSR

sustainable crop produc-
tion and biodiversity. We
also study on the effect
of silicon application on
pest damages of paddy
rice, a new high through-
put method for evaluation
of root, and resource
recycling systems with

organic materials. AL SO [ SOHTI AL

Winter-flooded paddy field in Kawatabi Field Center
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b <8N @ {7 taranf — AN
EIRIRIEBURS (E#%)
Laboratory of Resource and Environmental Policy

BMKEBR EOEERBECBERERDARICHIFE (I ICL THZE
EEDHBID. ADDEARFEFOISRAE-HRETI.
OEHOREMR EFEEHMSPENEROBENEL. HEIRE

FIREICEE T 2%

QBREREBR BERBECRI ISR ECEEEEICS A EICHE

This laboratory focuses on the following four research areas in order to promote
appropriate research that reflects the important topics related to agriculture, forestry
and fisheries polices and the direction of policy development.

1. Stable food supply: world food markets and the structural changes of food sup-
ply/demand, and international efforts against global environ- mental issues

2. Farm management stabilization: effects of farm management stabilization policy
on regional agriculture and agricultural structure

3. Reuvitalization of rural communities: policies for revitalizing rural communities and
conserving/utilizing local resources, and promoting 6th industry in agriculture

4. Trends in major countries and regions: relationship between changes in trade of
major countries/regions and their policies

ERLIEA

BHOKEBRIMERD H3BrBEERITE458E
Policy Research Institute, Ministry of Agriculture, Forestry
and Fisheries, Government Building No.4 at Kasumigaseki

QRN MIROFEE LRI ROEE L. HRBEROGRL-EARUVE
REZICET IR
GOXEEMRETREDOECREESICE TSR

Ay g NUN =14 "2e 4 .
Bl R BERRRENRE S (&)
Laboratory for Continental Margin Deep-Sea Ecosystem Dynamics

KEEH- AREMEE SO ABEGDBRDOERERIE. BV ESHRILE. &
EhRY-FEEERI AP IRR . BRI — R (CBEHE. ABEEDO /UM
ZFdEV SR D, ZD-OEFMICHREFIDEBOERER
DIEERHEEENIRRY | EELM RN RBEREL>T VD, KERIDE
BOERRPIAZAZFFH- HENERESEA. TOEERHEEENIE
BRERTESE B EEBENET %, COMREIL. BFEMERAREEBEOE
BRRETHY). BIZOEBEREEA/MEEHE ICIHET, BFRIC
i [LADWG500] BEICLB T —ILRF LI R RBENDERE-Z
BRI ETT D0

Deep-sea ecosystems along the continental margin are characterized
by high species diversity on the high complexity and diversity of geo-
chemical settings, where is also received much interaction with human
activities. To understand these complex and associated with unique eco-
systems, we particularly focus on better understanding of the deep-see

ecosystems, with making a point of education and cuttingedge research-
es.

RiBERAET S [LAHLG500]
Deep-sea investigations using the HOV Shinkai 6500.

RELEERERRZTHHEE

Division of Functional and Developmental Science of Livestock Production

ANEMFBER. REDARAFLMRTIREEEZEHYDOLER
HABEMFAT 2425, ICAMDOEVWERLEFREL THRICHERIL:
BEL, EROBEEICERTI-OOMREHE LTS, I6H
fREtEEATARZEERPI 13 REZERL. £EFRREEENSLIARTF
EOMREETI. D1 REEEEFREOBRMOMEERS
BEOMRET->TNB, S50, —1IBE ST (SNP)BERICSL BT/ LBE

RZEREPITIE. 4. BEMREL. BE. B, IBIHELEORFI AR
AINMOIERZIROERRA, RE T EMEEOREMNISERHiFHR%E
BELADE. RALBLVUAIILNDWE REEDRELEDIRRHE
BEED TV, S50 HRMEREDEN PN DT EWMFNEER,
WOLWABDOEEFEF AR S DIEE. ERLEFHMHERELEOHE
HEHLED TS,

EECHARECETIHEMRRICBIEATN S, REEERTRE

The division was settled for the advanced research and education by application and recon-
struction of the basic sciences established in Animal Breeding and Genetics and Animal Physiology
in order to contribute to practical livestock production. In Advanced Statistical Research Section,
we aim to improve meet quality and the number of piglets born from gilts, for which the breeding
value estimation and selection methods are investigated. In addition, genomic breeding value esti-
mation and utilization methods based on information of single nucleotide polymorphisms are sub-
jected. In Advanced Functional and Developmental Science Section, we investigate and educate
utilization methods of plenty of undeveloped resources including seaweeds, herbs and fatty acids
as feed stuffs of cattle and pigs, and also investigate biological function, improvement of compo-
nents and feeding methods of colostrum, milk replacer and starter in order to improve production
of pre-weaning animals. Additionally, we also investigate and educate the molecular and biological
basis of sick-resistant animals, identification of taste substances in Japanese Black beef, and de-
velopment of manure treatment and disposal for environmental and agricultural sustainability.

EMCEPBRET ANALZ A DT — S EMETEITFEICLVIBL. BBRAZE
HICRDBIFADBVLESR A ERFET SRR EED TS,

We are conducting research on processing human sensory tests and chemical
composition analysis data by statistical methods to identify delicious
components of beef to replace fat marbling.



Graduate School
of Agricultural
Science

ABL T, BH-BR RIEFEICHT 2ICAERMEAZHET H72DIC, &EHRD/NA
AHA IV ABSCICNAF T 7 /AP —ICE T DICAERPZOHEMAEZITD. DF
LNIDSEMEL NILETOEGRKOBEADD. 1Y, Y. WEWEXMRIC. &£
L. B FEYE. D FEGFE. EVERCFE. £122. HlREMFEIOERFLER
HLAFICEVWTRERPREREL TVD, AEFHTIE. INSOMERHICDOVTD
RVZBEBELRBREMZBR/L. ZMOT EXR CHEE MRBLLTERTES
AMEERT B,

Advances in bioscience and biotechnology are opening new frontiers in agricultural
sciences that will lead to a new fundamental understanding of life in many practical
fields related to bioindustries, agriculture and the environment. In the fields of
molecular biology, cell biology, physiology, bioorganic chemistry and ecology,
laboratories in this division are striving to educate students to develop skills in
studying living organisms such as plants, animals and microbes at the molecular,
cellular, whole body or whole plant and ecosystem levels. Graduate students in this
division receive education and training in basic bioscience and biotechnology so as
to develop their confidence in performing research and to become highly capable
leaders in academic, industrial, and public sectors.
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Laboratory of Environmental Biotechnology

Fa7=b DR ZE TIIAEM DIRESESREN%E 5 FEMFEVCHEZEAL, %
hWeEMTEWICERICICATAMREZIToTV %, BIFMICIEI1E
MRUCL TROESBIRE - HEEIT>TV B,
OFEMFEELINAC R T DRFEBICICET 35 FERFIAE
OHEMDFRED S FEIRFHITE

We have been studying plant functions associated with environmental
adaptation and biotechnological application to agriculture, especially mo-
lecular mechanisms concerning plant productivity and morphogenesis, to
solve the global problems of food and energy shortages, as well as envi-
ronmental threats. We are now focusing on the following projects in rice.
1. Molecular analysis of pollen development in conjunction with mito-
chondria exemplified by cytoplasmic male-sterility and fertility restoration.
2. Molecular breeding of transgenic plants with novel characteristics and
their biotechnological and environmental studies.

3. Molecular analysis of plant development and environmental response.

Qe DE FHRRARMFEREAAREEG S5 UM EGRREN D
FI%E
ZhSR A FEEFECEETF ITFERELLMET. TN TODNARE
B MEEHRL TOMBRBEE EEFEARR,S. HERETOHE
MORIBEELETEZLEL TV S,

[HAxboh] ELMEMBOIREDNALEF—
ISR BEOT AN v T 72—

A mascot character of our laboratory, Oh-Kome-
Chan, which represents a rice grain and DNA
double helix. Oh-Kome-Chan means “rice-child” in
Japanese.

s/— -,
EMBFE
Laboratory of Biological Oceanography

TILIRARNUNZERUDET HERREEBDENIS. BFERR
DEEEZ ABERFHIC, MIKIRIBOM . #EFE ZENCRBEDoTS,
ZDI=DFIEDMRE T, BHEEMERDOKIGHFIHEWIKES
HEL= D57 Tall BFEERROBEAEREREZAL TEVIEY
BAHFIERP. WIRERCPAER ABNEEL OB EERRADR

TR LB 7T XA RERIBRED NS XFAZEH (Z) £ Ekman-Birge (L& 3 HHE DT (5)

Benthos investigation at low tide in France (left) and mud sampling using Ekman-Birge grab sampler (right)

BRI T2V ICRNEEDOD T T IR NN IEREL TS,
MEBFI L/ BEOIOLEHE DR FKISIEHELN), KFE, ATEE.
IR, ERBHLIEBIIRATNS, BATHRARRKICHTETS
TRRNUNZADENZ, £RZ. DTEEFLEEOHRTEZLDRRE
EHITF TS,

Plankton and other organisms in lower trophic levels are playing an
important role in establishing, maintaining and altering global environment
as well as sustaining production of marine ecosystems. We are study-
ing plankton and benthos not only from the view point of sustainable
resource utilization, but from biological oceanographic interests to clarify
structure and function of marine ecosystems, and evaluate the effects of
global warming and natural and anthropogenic disturbances on marine
ecosystems. Research fields span from nearby coastal area to remote
oceans such as North Atlantic and Antarctic Oceans, and deep sea. Ma-
jor topics include biology, ecology and molecular ecology of polychaetes
and microalgae.

4 W E Tk s =
Laboratory of Insect Science and Bioregulation

E':E@y(tih_%’&ﬁﬂ FE)ELTRRTEIEX, HBIEEDERIIFRY
—S—ELTHEMDTEMEN T a5 E, BREEMICIIEEICRE
&Faﬁﬁ‘h‘zﬁéo ZDEIBEROBE, NARETIIRROTENZHIE S
37LOTIV AT AR ERFHMRETE>T\S, ELEMREA
Ald BROFEEMIRFR-FIRTEICRS T SRR LT, &<
ICHEMDIEZERFICH TERETRCEHERORE -KRELE DR

The chemical factors which regulate the host selection behavior of
phytophagous insects have been investigated. Influence of light on physi-
ology of insects has also been investigated.

1. Feeding and oviposition stimulants for phytophagous insects.
2. Host-finding mechanism of coleopteran phytophagous insects.
3. Olfactory responses of phytophagous insects to plant volatiles.
4. Attractants and repellents to stored product insects.

5. Lethal effects of short-wavelength visible light on insects.

LAFIANLLRIMEREDBREE., /LD THRERR TE S,
T AEREEBTHES RYINUHZIDA

Tarsus of strawberry leaf beetle. Leaf beetles can discriminate gustatory substances by the tarsus.

Rice leaf bug. This bug is one of the most serious rice pests known, causing pecky rice.

BRI, M DERICH T BRI MEEB DAL EDIRRETE- TV,
SEBEZ\TB, TIT, ZIS
ERODAEIEHEAE
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PEE R
Laboratory of Land Ecology

FHE TR MR R B OB EERMOBELRIEL. 2018
DOERHORVICANMRET TV, BT BETIHE, %
EENE, SHICIBEETBRREVSIAEYN ER. ZD LTIV E
YT HBWNET AN EAB N, REFICHEEMI/EEL TS, ZDLIE
SREEBRORT, EYFEL. BMRLHLUEY—ENMEOREFRE,

Various aspects of land ecosystem have been studied in our laborato-
ry. We especially focus on the studies in relation to herbivores production
(cattle and sheep) by grazing. We are aiming to perform the fundamental
and applied research in order to establish the effective and highly pro-
ductive system with due considerations to animal welfare, environmental
conservation and bio-diversity.

Main themes are as follows;

1. Studies of relationships among soil / microorganism, plant and animal
in grazing land

2. Physiology of plants and animals in the grazing production

3. Behavior and welfare of herbivores

AR (B K, BHRE. SELAL) BLUESMTEIZMN (B, BL
NIVICHRL TV B, APHERMICKBEE TS TAXINERDE
ERMLSBEL. A ERRDI FOMERRPEY SIRIEDHEE
EERL. SSICREBRFREPEMEALE VS HIEEDHZEETD
EREERU A EERMOBEN BIETHS,

SHEREETICHU BB
O L#FHEBERTE DR
=

An investigation of land use
and grazing behavior of cattle
in a diverse vegetation

EMETERES

Laboratory of Plant Breeding and Genetics

ARETTZ7FRHEME ELMBMEIEL TOBEFEZOMEEICRET
BEABME LB FERENICLIBREMOBERET (W5, B
LR ERREL.

OHEM DL TEHIE D 5 T B 52 AR 72

@1 2B LV T T SFEDBIE AN ATEE T F DR

@7 T ZF+RMEMD T/ LR

D3DTHB, EYDETFEHE T BICARAMAMEICEDEERET

Using rice and Brassica as the main experimental materials, we are
investigating the molecular mechanism of plant reproductive systems by
analyzing the genes participating in pollination and fertilization processes.
Attempts are also being made for the development of a novel breeding
technique by DNA polymorphism analysis of genes.

1. Studies on genome and genetic resources in Brassica

2. Molecular genetic studies on self-incompatibility in Brassica

3. Study on tolerance genes to environmental stresses in rice and Brassi-
ca crops

4. Analysis of single-nucleotide polymorphism of genes in rice and Bras-
sica crop cultivars

DMRETV, ZOEEEE P SHREERASPICL T Fhl 1327
T EORERDSHDSNPs£REL. ChEEX—H—ELTIRD
AMEP 775 AOMEEERERFORELED TS, £l 7
TIFREADAHVCEIFEE M EEEL 2, AFRETIHEIC
TIIFREMEEBIECEEREL TS EREL. ARICF AL TV
%o

1% (@) E7T 77 (b) DIE. HLVT T Z7F DIEFETIEMEP MU TV BHETF ()
Flowers of rice (a) and Brassica species (b). Elongation of pollen tubes into stigma tissues in Brassica (c)

EMHRELS

Laboratory of Plant Cell Biochemistry

D3 1=DDEMLHEEE. Thabb HERICEDKFERLE LS
DEMBREARYICERTIERRILE. WK EOESFHDIERT
HBEEDIC BN DEEMREIAPERLERICTHB, TNDILERFL
i3 EMBROEEEERT ZFIRERTHZY . BRCEREH DK
S3REBEDRERRE LD, Thizbld, TBEM THEAREETIVIEY)
YAAXFZFEMBNC BROWINERL. RIELEZEROFA. &

Plant productivity depends on both of the carbon gain through pho-
tosynthesis and the nitrogen acquisition from the soil. Plant growth itself,
however, is limited by nitrogen availability. Using the major crop rice and
the model plant Arabidopsis, we investigate molecular mechanisms of
the primary metabolism of plants, focusing on nitrogen as-
similation and interaction between carbon and nitrogen me-
tabolisms. Besides such basic research, applied research is
also conducted toward improved nitrogen use efficiency and
improved crop productivity. Our approach includes molecular
biological, biochemical, histochemical, and physiological tech-
nigues as well as genetic engineering.

HREERREDOBEERE ERFEULICRETZRERROS FAH=X
LEMBRYAEARME L, MYOEEEPERMAMNEEZ ARNICH
RY37-ODICAMRELITLTITo TS, BEDFEIRELT. 4
FEMFOFE, B FREEA ERECAREN. EBCFAERN
. EARRRET I v VEBMELIIREED T B,

ER3 (&) EZRFALICEET2
B3 (NADH- 7V a3 BRE B R
1)ERIBTZERME () DLEEE

Growth of wild-type rice (left) and

the mutant defective in an enzyme
involved in nitrogen assimilation,

NADH-dependent glutamate
synthase 1 (right)
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EMREEET

Laboratory of Plant Nutrition and Function

EMREBEEFZ AT TR 12 G EDEEEMEMBHI L ERPER
DRIREME-ERDAD =X s, ZTNSETRIBEDRIRERD LA T—
2ELTWB, HRIG. BETH—GIENEB THIEPSIAE. 4k
FiRERWVAREY BRSNS, FERHRIERIC L 27007 ) VE S BET-
HAZHRAITE L EDEIBFZRF IR, GFP HIAA—T> 7 BIEEE. M

The life of humankind depends on the autotrophic abilities of higher
plants. At present, the plants are being subjected to rapid changes in

FU/NBREDAELEDMIBEMZNTFE. 2NN VEOHE-BH-R&
FRREBEEOEZHNTFE. BESREDELEPEETFRELRAN
BNFEMFNTEE ISICT—IVRIRIIREB L ETH D, MEESH,IC
TERIPICESTHEFEIBIEN, v Z2TIHBRVEEHZL, (D
SEMOR EEMEOHOBZEL TS,

of nutrients especially carbon and nitrogen, at the levels of the molecular
to whole-plant biology.

climate, atmospheric compositions and land use caused by
the activities of human societies. To coexist with the plants,
we need to understand the fundamental responses and
acclimation of the autotrophic system of higher plants to the
global changes.

From these viewpoints, we are studying on environmental
responses and acclimation of photosynthesis, and utilization

B CO,AE(100 Pa) TIRRERICEB T M EERMAA % (hR), BEDKTCO,
BE(36 Pa) TIRZTLLERIREAEL,

The transgenic rice (center) can be grown well at elevated [CO,] (100 Pa) , but its
biomass production is smaller than that of wild-type rice (left) at normal [CO,] (36 Pa).

HEYRIES

Laboratory of Plant Pathology

EMEERFICHVWTRLALREMEY CRIRE. NI TVT . J1IVRE) DI E
(CE5INTHY, ChICEIIREBIERENMDEEICOREZEHEETES 2T VD, 2hd
REBENDBEDSIEMEREL TV ADICIE, B —MEMBOEEER%E
PDFLANIVTHREL. ShEICAL TEMREDRR/AD =X LEFIHT NI EE
ICEBLE-TWS, bbMDIRRE Tld, M IIIVRIR (X2 7VEF 17 I1IVR),
FJRER(WEHBR) . 7T 7FRBFEIRC R EEEBMEL. OB DREEE
DD FHENE. QHENDIREICE D7 FIVEERE. ORRERMEN DB EEIED
DT HEE OREMENOEBBCOVWTHREED TV,

In the field, plants are often attacked by several kinds of pathogens: phytopatho-
genic fungi, bacteria and viruses, causing severe losses in the yield of crop. In order
to protect the plants against pathogen infection, it is very important to investigate
plant-pathogens interactions at the molecular level and control the diseases in plants.
For better understanding them, we are currently studying on
1. plant immune system against fungal and viral pathogens,

2. signal transduction pathway conferring R-gene-mediated resistance to the patho-
gens,

3. molecular mechanism for symptom expression in pathogen-infected host plants,

4. evolution mechanisms of pathogens.

A : cucumber mosaic virus(CMV) B #01 XX I 513 B EBIRIE RS

B: CMV OEBFHEMHEEH.

C : HXL NIRRT CIRML /2 CMV ORERIL 7 B

D 13V bBERDF

E: WOEREN X DOMIBCRAL TV BHFo

A: Local necrotic lesions in Cucumber mosaic virus (CMV)-infected leaf of
Arabidopsis thaliana .

B: Virion of CMV.

C: Stochastic separation of viral genomes labeled with two different fluorescent
proteins.

D: Rice blast lesion.

E: Hyphal invasion of Magnaporthe oryzae to leaf sheath of rice.

BMETERZ

Laboratory of Animal Reproduction and Development

HTEMRRE S, BMDEDOR T, REAEHRICRETIRNEETS
ME—DHBETHY), EEEMDEEICR P LLEVERLMENRTH
3, BMERERFZ AT TR REEECEIEM (V. T2 vIR5E)
EELMRELT. MO GHOF TR L ETEMIIP BRI LB T
(BFERF)NEME- AT 2HE. BBFPETES /L IES/

We study about reproductive and developmental biology of mammal
(cattle, pig and mouse), and we also focus on improvement of reproduc-
tive and developmental engineering methods. We research about
(1) Mechanism of mammalian spermatogenesis and spermiogenesis.

(2) Controls of mammalian sperm functions.

(8) Mechanism of fertilization and the early development.

(4) Generation of novel experimental animals by genome editing.

(5) Effects on reproduction and development induced by early exposure
of environmental chemicals.

A. IAEFIC BB CatSpert DFER (1)

B. ¥ XEMEEMIEC 5115 SOXODHR (1)

A. Localization of CatSper1 in bovine sperm (green).

B. SOX9 expression of mouse seminiferous tubule
cross-section (green).

LIEFHRY KR EENED S, SOICRRBLEMEN R BT
PREAERDORE - REANERITTHEEMAL. ChOEDFREESE
ENDEEDE(LICICAT B2 EEBIEL T WEFE £bF 5F&E
W, E5IC—EDEAFRRIBEN (S OVWTIITEIFMNFEEFIAL T,
MRICHEA TS,
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Laboratory of Functional Morphology

REOBRE. HILR. LR EDBBBE AR EELGEREL, K
BOEEN. REEEER LSEZILEENELIRRET-o VS, B
AEYICIE, DT BIRFH MBI DEFT B CAERER M EDAZER. @S B
REERARTERARBIAR DB R HRAE 5 LB & 2 D LRE DI, @V T4

Our research has focused on understanding the structure and func-
tions of cells and tissues. In particular, we are interested in increasing the
productivity and immune function of farm animals using the techniques of
histochemistry, cell biology, molecular biology and immunology.

Our current researches are:

1: Myogenesis and functional differentiation of bovine skeletal muscle
cells and influence of the composition of muscle fiber type on meat
quality

2: Molecular mechanism of bovine intramuscular preadipocyte cell differ-
entiation

3: Molecular mechanism of intestinal epithelial cells in cows, pigs and mice

4: Elucidation of the pathogenesis of mastitis in dairy cows and develop-
ment of the disease control strategy

5: Healthy development of livestock by improving the quality of mucosal
immunity

BLUVYIADEE LRI D S LB O, QILFDILERD
SIEMIBREACZ O FRIRAMTFSE. OHEREDEDE LICLSRE
DELEREREL T3,

B REMEF R BB ROFH AR ATEEMEN R MIENMEL AT (F Ly
K O %t AETERF. B RBERA#ERL 5 1LRS)

Differentiation of adipocyte progenitor cells derived from bovine skeletal muscle into mature adipocytes.
(Oil Red O staining, A: Growth stage, B: Differentiation stage)

BMRBEF

Laboratory of Animal Nutrition

RE-RBORE BB EMRATILEHIC. TI/BPOELIVHE,
KT/ —IVELEEDREEEMEME DEBEREE S -Mig-AILH%7-
EIEFDLANIVTETL TS,
OFBREROREBE(ZHEFE S IUBEI RO
@=7N)DERES. FTHE. EEBUBREICHTBINIRUT O BN

Our laboratory investigates /) nutritional characteristics of domestic
animals, especially for broilers and layers., /j) metabolic, physiological and
immune-modulating functions of amino acids, vitamins and functional
additives for environmental stress such as high- and low- temperature,
over-crowing and unhygienic, fasting conditions, and /i) molecular ma-
chinery, nutrient dynamics and cellular stress in growing cells.

1. Biochemical and physiological properties of nutrients and functional
additives such as phytochemicals, enzymes, probiotics, trehalose in
broiler and layer chickens

2. Mitochondrial and cytosolic bioenergetics and its metabolomic and flux
analysis in cells and tissues

3. Intracellular stress in cells subjected to nutritional stimuli

4. Investigation on high efficient and quality production system in layer’
management and egg quality

QBIEAN ZEHX R ES AT LB LIS =R I e e E S R
ORBREICLH>THFEINZMIIAIN XEZDRBTEIEAH =X s
OXgRO— LR EERUMRRRHE TSy ABTEDR R
®EMDLEEE S IMMEECRET 3R

HABORREE IS FE458NEF1'6-718
B THIBkeg ICh D,

Broiler chickens exhibited a rapid-growth, the body
weight is reached at 3kg for 6-7 weeks after-hatching

DTFEVEDEH

Laboratory of Molecular Biology

DNAEERRAZESTIBRINZ /O F o DIEE, $LUM7OvF>
CHRARE DB RRAD T/ LMEEEHEICEE L REER AL TWET,
ZOEH%, TOTF BRI LB/ LEREFIEIE [TES 12747 X ]
ELlEh, B M- B EREEDE REGR REFEICEEL THI.
FEIEV IR T4 7 ABE DRI I H > L EDERESIZRILET, B

Functions of eukaryotic genes are governed by the structure of chro-
matin consisting of genome DNA and histones and also by the interaction
of chromatin with structures in the cell nucleus. These gene regulation
mechanisms are called as “Epigenetics”. Epigenetics is responsible for
various biological phenomena, including cell development, differentiation,
senescence, cancer, diseases. Recently, epigenetics is tried to apply also
to the field of agriculture. For example, epigenetic mechanisms are inves-
tigated to improve production of agricultural organisms and to evaluate
functions of food ingredients in human health. We have investigated epi-
genetic mechanisms through analyzing nuclear actin family proteins and
histone variants.

Tl BBKEYOEEXERY., BotEMHicIE 12717
ZEICAT3ZEHEATVET,, LA >T IEV I X TV XD FH#E
BEREAL. ABNEHIEAREERT 2L B ER - EFHEHA
DORIEWVICHICOENVET , KPF T IED 1271y 7HEBEDAZRR
EZDIEAEEREL T IfRETHE->TVET,

fRRAZA DB
DNA I & 28R
FHEBEIE
Epigenetic regulation
by the hierarchical
structures of genome
in the cell nucleus
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DTERT

Laboratory of Enzymology

B3, AABDBRATCEYNCEK CEICIBREMIF T2 — 7. 1B
PREMDRBEPREEBIE CIRMEL B4 EAMEEAHL TS,
HAF TR BRIBEALRIUCEDI S FXAZXLERBAL, BEE
DORREICEBMTSIEEBNELLRIEMEE. ERMEDEEMEE L
FREBRPHLLAFIO-TERRE T2 BT EMREA T —

Enzymes maintain our health working properly in our bodies, while
they produce a variety of metabolites as useful foodstuff in plants and fer-
mented microorganisms. Our research focus on the structure-function re-
lationship of enzymes in health and protein engineering. We study patho-
physiological function of disease. As for the research of y -secretase, we
established yeast assay to screen drugs for Alzheimer’s disease. We also
develop modified enzymes or molecular probes. We developed nitrate
sensor sNOOOpy, which is applicable to monitor nitrate level in cancer
cells. In our laboratory, we determine structure of enzymes using X-ray
protein crystallography. We analyze activities of enzymes biochemically
or in cells using yeast and mammalian cultured cells. In particular, we are
focusing on research of neurodegenerative disease, which is a problem in
the aging human population.

VELTWD, XIRERWEL N BB ERT L EDBR 221X

B AEERTDSAEY). RBREATOEEZNFE. BEPHI

FAREE M COMBREMZNF EEEEL TBER OB R, Bi k-

2L N7 B OB EREEEREEHEAT IR - BB ET-TV\5, Bl 5

LS TREIEE > TV B TILY N T —IRDIFRIZHE AN TS,
=1

B BEEERA oy 2L a—tERB R,
EbytILE—EICLBT7IONB
DERE, BEOEBE THHET
&2,

H2:k ~ fE # §2 Hela # B2 O
sNOOOpy. #EEFHIICE(LY 51
PEADIHEIEREEREH TE S,

Fig. 1: Amyloidogenesis reconstituted in
yeast. y -secretase activity was =
monitored by yeast growth and B2
reporter enzymes.

Fig. 2. sSNOOOpy in a human cancer
cell line, HelLa cell. Nitrate
concentration increasing at
intervals.
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AEHL EFERTETAZLEOTVWBNAF T/ O —HICHTHHMEREHICKT
TAURWEFBICISADIOIC. FRISFEISRIUIINIERTHY . REDERLHSR
B CTHAMLVWEMEREZR T ZEZBHIC. CNCBEBRFERD/NAF77./00—,
RENZ. IRMARE. RAMLE. BEEFERERICOVTORELMEZTD. Ih
ICE O TEMERY —AERREBR CEDRVAFEBELRRBRREMEBR[ L. EMo
BROEFRICHITHEEE-MABEL THFSND THRENER DEEDITERER
BHICOEATZAM OBERETRIREICAT D,

Recent social requests for new industry creation in the biotechnology field have been
increasing rapidly. Division of Bioscience and Biotechnology for Future Bioindustries
is founded in order to meet these social needs by conducting frontieer researches
directed to bioindustrial application on the basis of microbiology, food science,
bioorganic chemistry, genomics and bioinformatics. This division also provides
education and training to the students, allowing them to be expected scientific
research leaders with entrepreneurship in new bioindustrial areas.
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DIVISION of BIOSCIENCE and BIOTECHNOLOGY
for FUTURE BIOINDUSTRIES

Y, =4
CAMEYDF
Laboratory of Applied Microbiology

AR MEMP O OSHERBRENNEEERHIDOE
FH. S FEMFNEREREAL, MEMOEECTOEEMEEE.
B t% BB BRSFICCHT3-00MREHEE1ToTW\5,
WEM FICHE-ER) OSHREMETHRIE, BEREOMERERIC

Microbes including bacteria and fungi possess diverse biological func-
tions responsible for their prominent productivity of industrially valuable
substances. From the viewpoints of biochemistry and molecular biology,
our research and education intend to apply the microbial functions to
agriculture, food, environment, chemistry, and medical fields. Microbial bio-
conversion contributes not only to the global ecosystems but also to many
industrial processes that convert bio-polymers (polysaccharides, proteins,
nucleotide, and lipids) to various products. Our research and education are
well connected to interdisciplinary science and technology including the
broad range of agricultural science. Our research focuses on structure and
function of microbial cell surface (cell wall and membrane), metabolism,
and regulation of cellular functions. We are also interested in microbial en-
zymes of industrial demands, and patho- gens of animals and plants.

BEGIREMIEERE (Orv— 77— 4 2-) EFIAL R RE DR ERR

Culture experiment of filamentous fungi using automatically controlled jar fermenter

SZREFEEEZ S5 RADEMEECHIEEEEICL)HEE
INBEGEDT (HEH. 22 /X0 8, B BE) s ETRT270XE
BTHHD, TORYOH. LHELERFHEBOF T, BAIFMERETE
(ZRESH-RRHEER>TV\S,

BIMEDF

Laboratory of Animal Microbiology

RL2RBBRLEBENEDOREEAZEL TRELEFEZEA TS,
EHRFEEORRIIERFMOES CEBRENUESF ICKEEF
BLT& e COEREZ A TEFHNEROL TIMEN. L TH
MEEHREVEMEICHEERL TS, LLEY S, £EZLHEADIE
B RLEATOSHETYS, 4 EELTBRE SMERIREANL 24

Animals including human beings live their healthy life through an inter-
action with microorganisms, particularly commensal bacteria. Advances
in the healthcare technology and living environment are based on life-sci-
ence research of bacteria. The mechanism of bacterial life cycle and
their living systems are the most profoundly understood among all living
creatures. However, strategies of bacteria to cope with the environmental
stress are still unknown. Our laboratory is interested in the bacterial me-
tabolism and genetic systems to understand their responses to the en-
vironmental stresses including antibiotics, host-parasite interaction, and
nutrient (@amino acids) starvation. Profound understanding of the bacterial
life system helps development of the ways to control pathogenic bacteria.

J)=RFRTOREDBRE IR

Aseptic procedure by using a clean bench

ENTHMAC IS L TEZZRVER > TVWB D, ZOEEEOFRIE A H->T
WEW, EMIMENZOMEE CIRCOMEDEZBHEHR. HHICIRIE
AL RICH T BIBE Y ZT LICDWTOEBI G, S, REMEY
HEEBIEL AR EISHEMRET T\,

BMERILFE

Laboratory of Animal Products Chemistry

EMEERF ORBNARO LIS, EMER RELZ BEDF.
BEFIF. REF BRHWLE. BRINTEEEQLRELFMREIC
ALT -t aERA T3 0DMEETo TS, ChETIC. B
MEEYFOEEEEDB VAR ERFEL, (L PERNICHE
TBIET BRFEADFHFHEEIEL M RET o TP RIE TR,
AT EDIERICH AR LI BEPE 7 AXEEARETH (¥

Our research interests include functions of animal products (milk, meat and

F)TANAFT AT AR (INT )AL INM AT 17 AN o iE HEREREM
(SEBL. 204 RAEREM & R RAEHEORRALEL T I RE
MBS ARENOFDFAZEEL TV, BEMERMOELRT
H5[B] LEERZICEKRDSHIHIE. BIE—RICHRLELL,

eggs) with emphasis on probiotic and (para-) immunobiotic properties of lactic
acid bacteria (LAB) and bifidobacteria, which are studied from the perspectives of

food science, applied microbiology, and food & feed immunology.

1. Development of immunobiotic assay system for humans and animals by using

intestinal epithelial cells

2. Screening of beneficail immunobiotic strains with adhesive activity to intestinal
mucosa and immunoregulatory abilities by using originally developed immuno-
biotic assay systems

3. Culture-dependent and -independent approach to study interaction between
human & animal gut microbiota and immunobiotic strains.

4. Functional analysis of immunogenics derived from immunobiotics

5. Application of immunobiotics for physiologically functional foods and feeds

AL INF Ty 7R R

A scene of immunobiotic evaluation



BmitZ

Laboratory of Food and Biomolecular Science

BRICETNIRDICIEELLEIBEAD &), BEERECER T8
ICECHARIREED IRIEIN TWB, —ATC. BRP REEL S TS
ZEMTLIFX—X, BEEIFRRELGIEFBEBRISAREHEHSHEE
EBoTWB, Fixld. BRED Ok4 LIEEED BT, S5ICBYMTLIV
F—REXEEFBIBRAROANILEBEEENEL T UTOLSE
ARET->TVS,

Foods contain various types of bioactive components that are benefi-
cial to our health. However, some food components, e.g. food allergens,
adversely influence on our health. Dietary habit influences onset of life
style related diseases. The ultimate aims of our laboratory are (i) to inves-
tigate bioactive functions of food components and (i) to elucidate patho-
logical mechanisms of food allergy and life style related diseases. To this
end, we have been engaged in following projects:

1. Analysis of food components with immunomodulatory functions.

2. Elucidation of cellular and molecular mechanisms of food allergy.

3. Functional analysis of food components that prevent hyperlipidemia,
obesity, cancer and aging.

4. Studies on mechanisms of intestinal absorption of various lipids.

DR DRERICKIE T HERERT

QBT DREILZFEZL TR T LIV —RAEHIE DRZER

QOEFBERTEIL. A BERBEROREEAPINETTS
RIRBK 7> DHEBERET

OIEE DRI AR AT

GOHFEDEITHEEE

5. Studies on function of
ATP binding cassette
transporter (ABC) G5
and ABCGS8.

6. Functional analysis of
Japanese food.

TSR EE > TR D OFF A DR BE

4 =4
REF
Laboratory of Nutrition

REROHEMBERR AP ERCRIZTHELZOEREEORRA
FEMELERBEMREIT-> TV, Thabb, SBKERETTIVEY (FE
FRIR. ST - ZE R, FRHAE) Bz FRE IR, GEERVWIRTRRE,
ZDHFLAILTOMMERZBEICIIEEMRREAVARE - HEET-
T3, EERRIICIE,

Novel physiological functions of selected vitamins and beneficial food
constituents have been studied using experimental animals, cell culture
system, and human subjects.

1. Novel physiological functions of vitamin K and biotin; (a) clarification
of the important role of vitamin K2 (MK-4) on anti-inflammation activity
and testosterone synthesis, (b) clarification of molecular mechanisms
involved in the beneficial role of dietary biotin on life style-related dis-
eases.

2. Clarification of physiological roles of food ingredients and their metabo-
lites that activate xenobiotic receptors.

3. Clarification of the relationship of single nucleotide polymorphism (SNP)
in human bitter taste receptors (TAS2Rs) with the individual hepatic
nutrients metabolism.

4. Improving activity of dual fermented rice bran products on metabolic

DELILKXREFF L EDERIL DB ERER
QORARFREERFHREFEEE LT IR BMR D DEEREEDEN
QErEERL T2 EYLHBERO—IEE SR & REFOHRRE
TEDME N EDEEEA
OKBITETN AR B DRRETDEREF DR, £T5%,

syndrome in stroke-prone spontaneously hypertensive rats (SHRSP),
and diabetic mice.

E43ICKHLU GGOH
WP FNBY ISt
EEMALS Y, TRANZT
O EEE LREES,
Vitamin K and GGOH
enhance testosterone
production via the
stimulation of adenylate
cyclase in testis Leydig
cells.

FIONIVYEYMTSE

Laboratory of Terahertz Optical and Biological Engineering

TINIVIEHTZRBF TR, TINIVYEEFELIS o T Hift
EESTHEU ), BEREEENDI=—VERBMIEMEFE-THNDD
NELNILT, EbDRREIRIBEDR R I DM R ERIEL TL\5, 45
IS, KET O THET 2 S4B -LFHY

The control of food processing is not easy, be-
cause many food materials are multi-component, het-
erogeneous, and structured systems, We are carrying
out the research “watch and create” for the health of
human being and circumstances.

Terahertz-wave (THz-wave), which is the electro-
magnetic wave between infrared and microwave, is
unclear region even now. We are also interested in
the non-destructive monitoring with the electromag-
netic wave from ultraviolet to far-infrared radiation.
Non-thermal processing, such as high hydrostatic
pressure treatment, is significant on the food industry.
We are studying on various creative technology on
the field of food science, and engineering.

REERSBBOFINERGT CREILT 2D (BRRIEZEA DS
Ty, ERLEEDBIEER TESND) BROTEN FRIE, EiF->
27 LB OKE- HIEICEI T pRARIREE. LVREF PSR EIF TS,

EELEEE T OB ECTORIINEET S
Egg treated by high hydrostatic pressure; left: 400 MPa, 5 min; center: 500 MPa, 5 min; right: 600 MPa, 5 min.
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LB g poTeermeroot

e FREITS

Laboratory of Food and Biodynamics Chemistry

YHH TR BRBIEXEFOKERE ICRHS T 2BRRLIEEICD
W, ZDEREEEICVRLBRILIEEDSMERRZEMKL. &5
(CIBRLREEERMEAL NIV TER TEIEENIEERARL &/,
BERILIEEDOANICLEE —EOBTEIMOERER > THN, ZN5
DI EEMEL T RROBRIELLDEIEP, ErOER (BIREL.
B MKE. BRE. BEE) ICHIIRIBERRILOAD I LEMBAL, 2

Studies on chemical structures, physiological significances and me-
tabolisms of food components as well as bioactive natural products are
currently being addressed in our laboratory to explain their health effects
on humans. Some novel molecules and functions of food constituents
have been discovered, and new foodstuffs and products have been de-
veloped.

1. Development of new methodologies for quantifying lipids, fatty acids,
vitamins, carotenoids, flavonoids, and other food constituents including
their metabolites in humans and experimental animals.

2. Sensitive analysis of lipid hydroperoxides in blood and cell tissues in
hyperlipidemia, diabetes, and senile dementia patients, using Chemilu-
minescense-HPLC and LC-MS/MS.

NSDOBAEICEN TR MERER 5 DERERETL TV\5, BMEREDR
5Tl EFERTORINEH . B TREOREE. MEEREDIEML
CICESREZBVTEDH TV, SRR ADENERICETIMNIR
MOREFELHIT-oTVD, EFRICIL BEELIEE. 1ELIEE. BSmiBHE.
wmxRmps. 7 X~O0—4> EZIVE. AAT /AR JIVII /ARy -F
Y4 /—)v KTz /=), 7HHE EOOx /U % /L EEDMREL TS,

3. Molecular mechanism and application of tocotrienols as a telomerase
inhibitor and anti-angiogenic compound.
4. Structural elucidation and function of deoxyfructosyl amino lipids as a
amino-carbonyl reaction product in diabetic plasma.
5. Anti-hyperglycemic function of amino sugars found in mulberry plant.
6. Neuroprotectional function
of marine plasmalogen in
improvement of Altzheimer
disease.

BEIORNI ST | BEAMEBICLIES
AR LT IV

Analysis of food and physiological samples using
LC-MS/MS system

RAYEMILE

Laboratory of Bioorganic Chemistry of Natural Products

BOAEIREMERE TORRAGRILEY. HTBEEMBER OISR
F, BB BERTE. £ 5. B (FREBEOMRETo\\S, -,
SEEES FILEMP ERT3ENEREZRTEL. EEXHAEZM T
LT3,

O77EB5HEBRAEDLC/MS (LB EDRREEHFEFAOEEE, 18
ERE., EEMRME. RFEEMOBR. FEREUSLVEERK
REEDHETE

Our research targets are highly bioactive natural products, especially
marine natural toxins. The major works are screening, isolation, structural
determination and elucidation of biosynthesis, target proteins, and biolog-
ical functions.

1. Tetrodotoxin: Analytical methods (LC/MS), novel natural analogs, ori-
gin, biosynthesis, toxin binding protein and electrophysiology.

2. Diarrheic shellfish toxins: Roles of okadaic acid binding protein in
sponge and significance of structural conversion and accumulation in
bivalves.

3. Paralytic shellfish toxins: Mechanism for non-toxic mutation of toxin
producing dinoflagellate, and synthesis of biosynthetic intermediates
and their identification.
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4. Other marine toxins: Biosynthe-
sis of domoic acid and search
for origin of polycavernosides.

5. Bioactive compounds from ma-
rine organisms and microorgan-
isms.

6. Electrophysiological recordings
of voltage-gated sodium chan-
nels for elucidating mode of ac-

tion of marine natural products.
Q-TOF R AMEBICLBEMBON

Analysis of biotoxins using Q-TOF MS
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Laboratory of Applied Bioorganic Chemistry
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Our main interests are the total synthesis of natu-
ral products with agriculturally or medicinally import-
ant biological properties and their structure-activity
relationship to contribute the advancement of basic
organic chemistry as well as the development of
practical agrochemicals and medicinal drugs. Our
synthetic targets include:

(1) natural products with agricultural importance
such as insect pheromones, phytohormones, her-
bicidal and insecticidal substances; and (2) natural
products with medicinal importance such as anti-
cancer, antiviral, and antimicrobial substances. We
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are also interested in the development of efficient
synthetic strategies and methodologies.
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Examples of our natural products synthesis
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Laboratory of Bioindustrial Genomics
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Eukaryotic microbes such as yeasts and filamentous fungi are playing

a pivotal role in Japanese fermentation industries, for example, sake,

shoyu (soy sauce), and miso (soybean paste) manufacturing. These mi-

crobes have a wide variety of important functions for industrial use. We

are studying on cellular functions of those microbes at the molecular level
and on develop- ment of cryptic and novel functions by recombinant

DNA techniques.

1. Elucidation of regulatory mechanisms for expression of industrially
important genes in koji-molds (Aspergillus oryzae and Asperqillus lu-
chuensis).

2. Development of high-yield production systems of valuable proteins and
secondary metabolites using filamentous fungi and yeasts as hosts.

MEHREHIT > TS, THMREL TS BREDZIEEABRERET
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3. Elucidation of regulatory mech-
anisms for membrane trafficking
including autophagy in the yeast
Saccharomyces cerevisiae.

4. Molecular breeding of koji-molds
and yeasts for efficient produc-
tion of biomass ethanol.

. Elucidation of molecular mech-
anism for drug resistance of fila-
mentous fungi
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Yeast tetrad analysis using a micromanipulator

BEERETBR AT LE
Laboratory of Marine Life Science and Genetics
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Our lab investigates marine biotechnological questions mainly focusing
on I) molecular mechanisms controlling the development and differen-
tiation of fish; 2) population genetics and breeding science of fish. For
the project | aiming to improve the efficiency of fish aquaculture, we are
trying to reveal the molecular mechanisms regulating oogenesis and fry
development, and also trying to develop a novel transgenic method. For
the project 2, aiming to utilize the advantages of aquatic animal popula-
tions, we are doing research on breeding science to make better use of
beneficial genes by establishing fish strains, and also doing conservation
research to isolate breeding materials as genetic resources from wild
population.
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Upper: Transgenic zebrafish embryo emitting
GFP fluorescence, under control of oct4

promoter. Lower: Guppy, as a model for linkage
analysis of heat tolerance and rapid growth.

WMEMERFZHIEBRE
Department of Microbial Resources
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The recent rise in incidences of antimicrobial resistance and decline in
drug discovery from actinomycetes impose us a pressing need for the
exploitation of new microbial resources for screening sources of novel
secondary metabolites. The class Ktedonobacteria having actinomy-
cetes- like morphology despite the evolutionary distance being far away
from the phylum Actinobacteria was recently proposed. We believe that
the metabolites they produce have the potential to become a new sus-
tainable source from which new and improved drugs can be produced,
as has historically been the case with actinomycetes In our lab, we focus
on the followings; isolation and classification of Ktedonobacterial strains
from various environments, analyzing their secondary metabolites.

BERBERICRVEBDTIREE R AP RO (£, 28 R
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Ktedonobacteria (class)
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Ktedonobacteria could be new resources for new drags
discovery as well actinomycetes
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HEMEYF M B EE
Laboratory of Fermentation Microbiology
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The koji molds including Aspergillus oryzae have been long used in
traditional Japanese fermentation industries and thus are recognized as
one of the most important industrial microorganisms in Japan. In this lab-
oratory, we aim to promote the research on molecular biotechnology in
the koji molds through studies on regulatory mechanisms for industrially
important gene expression and on development of novel cellular functions
by genetic engineering techniques.

1. Regulatory mechanisms for hydrolytic gene expression in the koji
molds and their related species.

2. Development of high yield production systems for industrially valuable
proteins and metabolites using Aspergillus oryzae as a host.

BN LT DEILT—v THREHEL TS,
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3. Construction of gene
knockout library of
Aspergillus oryzae
and its application to
molecular studies.

AA=TTF 1 —EF AL
BEDE =T SR

Gene expression analysis of the
koji mold using an image analyzer
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J-0il Mills Innovation Laboratory
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Edible oils and fats are oxidized during processing and stor-
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age, and their undesirable oxidation leads to early disposal or
lowering of food quality. However, mechanistic insight into such
oil oxidation reactions is still insufficient, disturbing the effective
utilization of edible oils and fats. Thus, further understanding of
oil (lipid) oxidation reactions has been an urgent issue.

In J-Oil Mills Innovation Laboratory, we are developing new
methodologies that enable qualification/quantification of un-
known lipid oxidation products, and are challenging to compre-
hend lipid oxidation products that result from cooking or oil stor-
age. Through the control of oil oxidation, we believe that novel
utilization of edible oils and fats could be developed.
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Qil oxidation generates
characteristic oxidation-
products based on the
oxidation mechanisms
(heat or photo). We are
challenging to understand
how oil (lipid) oxidation
proceeds.
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Food and Health Science Research Unit
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Food and Health Science Research Unit is working on: (1) Research
and development of high value-added food materials and its application
to new foodstuffs using the latest technologies such as precise struc-
tural analysis, high sensitivity quantitative assay, selective extraction and
concentration, and processing technologies including pressure, heat and
enzymatic processes: (2) Research for elucidating the mechanisms of
overeating, which leads to obese and metabolic syndrome, and for new
strategy to prevent metabolic syndrome-related disorders, including type
2 diabetes and atherosclerotic cardiovascular disease, using new diabe-
tes-prone/resistant model mice. Through these researches and techno-
logical innovations, we are aiming to make progress in food research and
to develop new food products that truly contribute to our health.
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Suppression of atherosclerotic lesion formation in mice by tocotrienol (vitamin E
having unsaturated isoprenoid side chain) contained in rice bran.
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Plant Science
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The Plant Science Department is affiliated with nine laboratories: Crop
Science, Horticultural Science, Soil Science, Plant Breeding and Genet-
ics, Plant Pathology, Environmental Biotechnology, Insect Science and
Bioregulation, Environmental Crop Science, and Forest Ecology.

The principal subjects in this department are related to crop cultiva-
tion and biotechnology. In other words, the curriculum and the research
methodology include studies at the individual plant level for crop produc-
tion, the molecular level for gene manipulation, and the field and global
levels for environmental analysis.

In the first semester, the outline of the academic curriculum and the
research techniques are introduced through lectures such as Modern
Agriculture and Agricultural Science. In the third semester, the students
are taught basic topics such as “An Introduction to Plant Science,”
which serve as background for more specialized lectures such as Plant
Developmental Physiology, and Plant Genetics. The fourth semester
comprises mandatory subjects such as Plant Production Science, Veg-
etable Science, Basic Soil Science, Plant Pathology, and Entomology. In
the fifth and sixth semesters, the students have to study 1 compulsory
subject: An Experimental Method. Through this subject, students learn
the experimental methods which cover above mentioned laboratories. In
May, July, and September, the students undertake a field practice pro-
gram at Kawatabi Field Science Center in Osaki City. In the seventh and
eighth semesters, the students complete their graduation thesis.
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Laboratory practice in agronomy
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Resource and Environmental Economics
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The Resource and Environmental Economics Department confronts
the problems of resources, environment and food which are essential
for the very existence of mankind. For the research and education of
approaching these problems, our department studies social sciences,
mainly economics, and also historical science, ethics, as well as social
engineering. From the global viewpoint, not only Japan but also Asian
agriculture subject to our research and education. The mission of our de-
partment is to develop the sustainable production system of agriculture
and social system, in other words, to scientifically contrive pertinent pol-
icies, institutions, and local community system which enable to maintain
and reproduce the sustainable biosphere.

In the first year, new students who want to join our department are
requested to nurture interest in the various problems of food, agriculture
and agri-community through learning the introductory subjects, e.g.,
‘Agricultural Science for Social System and Environment.” In the second
year, students are assigned to learn the prerequisite subjects of ‘Food
Economics,” ‘Agribusiness,’ ‘Political Economy,” theory of both ‘Micro
and Macro Eco- nomics,” and ‘Business Administration.” Students are
expected to broaden and deepen their understanding the problems
mentioned above and their historical backgrounds through learning elec-
tive subjects like ‘Agricultural History of Japan’ and others. Therewithal, it
is highly recommended to obtain practical communication skill in English
and preliminary skill for analysis through learning ‘Mathematical Econom-
ics,” ‘Economic Statistics,” and others. In the third year, students can
take elective major subjects comprising of ‘Environmental Economics,’
‘Fiscal and Financial Policy of Agriculture,” ‘Remote Sensing and GIS,’
‘Development Economics,” ‘Comparative Study on Agricultural System,’
etc. ‘Field Survey on Agriculture and Rural Society’ conducted within
Japan or in overseas countries (e.g., Korea, Indonesia, etc.) aims the
training of filed research and report writing. During the third year, each
student is obligated to take all seminars provided by the 4 laboratories.
Through the seminars held in the manner of participation and practice,
each student is expected to develop understanding and analytical skill
of the major subjects and to prepare the study for his or her graduation
thesis. In the fourth year, each student must select one seminar and
attach oneself to the seminar’s laboratory to complete graduation thesis.
As overseas students are increasing in these days, students often have
the opportunity of studying with them in the class of seminar during the
third and fourth year.

This course discharges its mission in broad and tight collaboration
with central and local administrations, organizations of agriculture, private
companies and overseas universities. Graduated students are working
for these institutions or entities, for example, JA or its affiliated entities,
Ministry of Agriculture, prefectural offices, governmental financial institu-
tions, com mercial banks, trading companies, etc. Students who want to
elevate the level of expertise proceed to graduate programs.
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Applied Animal Science
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The Department in Applied Animal Science has nine different special-
ized laboratories: (1) Animal Reproduction and Development, (2) Animal
Nutrition, (3) Animal Breading and Genetics, (4) Animal Physiology, (5)
Functional Morphology, (6) Animal Microbiology, (7) Animal Products
Chemistry, (8) Land Ecology and (9) Sustainable Animal Environmental
Science. The Applied Animal Science Department provides teaching
and training programs in animal science and technology, and focuses on
animal science concerned with the production and application of farm
animals and experimental re- search animals. A brief description of each
specialized laboratory is given below arranged as specialized subjects:

(1) Animal Reproduction and Development. Reproductive biology and
developmental technology for production of farm animals.

(2) Animal Nutrition. Nutritional characteristics in domestic animals with
the aid of comparative biochemistry.

(8) Animal Breading and Genetics. Genetic improvement of reproductive
and production traits in livestock populations.

(4) Animal Physiology. Physiology of the ruminant, particularly on the
mechanisms of the digestive, metabolic and endocrine systems.

(5) Functional Morphology. Structure and function of cells and tissues
during embryogenesis, development and growth to improve produc-
tivity and immune function of livestock.

(6) Animal Microbiology. Bacterial genetic engineering, bacterial flora and
zoonotic diseases.

(7) Animal Products Chemistry. Wide range of research on fermented
food science, food immunology, bio-preservation, and preventive
medicine (animals and human) by using lactic acid bacteria (LAB) as
probiotics/immunobiotics.

(8) Land Ecology. Forage production, grazing management, behavior and
welfare of domestic and wild animals.

(9) Sustainable Animal Environmental Science. Recycling systems of
organic wastes from animal and agricultural production, and the ecol-
ogy and function of pathogenic and environmental microorganisms.

From the first to the sixth semester, a combination of basic and spe-
cialized subjects is taught. In the fifth and sixth semesters, courses in
experimental methods provide fundamental skills that are needed for the
undergraduate-level research thesis. In the seventh and eighth semes-
ters, each student studies on topics in one of the nine laboratories to
complete an undergraduate-level research thesis required for graduation.
Some undergraduate-level research theses are sufficiently outstanding
such that they may be published in international scientific journals.
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Upper: Evaluation of immune function for
immunobiotics

Middle: Practice of grazing livestock
management in large scale grassland

Lower: Mice used for selection experiments
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Applied Marine Biology
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Oceans occupy about 70% of the Earth’s surface and comprise a
broad, deep, and mysterious world, with an important influence on the
global environment and providing us with food. Marine organisms are
adapted to the respective environment, and thus their physiology and
ecology are very different from those of terrestrial organisms. As food,
many marine organisms have unique chemical substances which are
not found in the terrestrial counterparts. Some of these substances are
usable for promotion of human health, and have been attracting much
attention in recent years.

The Applied Marine Biology Department is run by the staffs of 7 lab-
oratories: Aquacultural Biology, Fisheries Biology and Ecology, Marine
Plant Ecology, Marine Biochemistry, Integrative Marine Biology, Biological
Oceanography, and Marine Life Science and Genetics. The members of
these laboratories are researching and providing lectures in the following
fields: genetics, physiology, chemistry and ecology of marine and fresh-
water organisms.
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RO, Fio, KEEY. KBEREZHRICL T EMDER
APREROMEDLFH P IEDEREF R, 2FRESFRIGE
E7—IWEBERUTARENDSHMEEREIIOVTHER, F
SRR OKIREE. BTG BRIBEE) DRFLITHN S, 3FERD
FHERBRRTRHACHEMER ICREEB SN, 4FRICIIBEAISE
EONIZEEM IS,

FAD-ITRERBFEMTFI-X(AMB) bFHEL. BF4E
(FEE) ERHRICKEICSIER-EFEETH>VD,

The first and second year programs provide liberal education lectures
and the first few of many specialized lectures. The third year program
provides mainly specialized lectures and Fishery Science Practice which
is aimed to teach the fundamental experimental skills required for re-
search works towards the graduation research and includes visits to
various fisheries related facilities in northeastern Honshu (the main island
of Japan). After Fishery Science Practice, junior students are going to
join one of the laboratories and prepare for their graduation thesis. Stu-
dents take two field courses in their second and third years. These are
conducted at the Onagawa Field Center with an emphasis on Marine
Production. Senior students are required to devote most of their time
towards their graduation research.

This department has two versions: the one taught in Japanese, and
the other with all lectures in English for the international students joining
directly from the high schools in their home country.

& LEERTOBEOHRKRE

B LRBERSED ALY

ETTFRETORARE

AT KERRTHTORE

Top left: Scuba survey of algae at a rocky
shore

Top right: Fishes caught by a deep-sea dragnet

Bottom left: Sampling of juveniles at a tidal flat

Bottom right: Sampling at a seafood processing

company
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Biological Chemistry

EMEFI-RTODHEH (HBMRELEF. P FEWF. HF
R ICAMAENS. EMARLE. BYBIREILE BEFIER
AT LF)PEYL, REEICHIBNAF T /AT~ FMTHAT
PZHE -MEDHDHIREEE S TNS, MRS, FEW (135E).
BYM(ANBEET). MEY (HE. BB, BELE) SLTThODEE
THEREGSP FPEREMEREEMLESIRIChI, £HD
N2 LEGRROFEAH =X LORREA, EMPEETIHED
S HAEDBEER, M OF DB MBEEEREEDRS ICALE
EFBLT NEDOENPLREKDAEICER T 5 EERGERL TS,
e tEGRKPENOEETINEDOEE HELEERSNICTS
IS, T/ LR D FENF. MREYMF. BEF 2N VETE
BRI EDRF DT EEEEL, BR T2/ TELANIUIHEL),
BEAFLANNETERI) T T B -HEEEEAENICIERT 22 EBTE
LT3,

BHMEMET—vELTE (1) EMORER. RERE. 2K
HODFAAZZXLERBALTAAGEDRIFHDINE. mE LR LS
B2 Q) BMDOETERTE. MEDEETFRIEEBEMALT. 4

The Biological Chemistry Department is consisting of seven laborato-
ries as listed below, and responsible for education and research of the
fields of biotechnology and life science. The research fields cover plants,
animals, microbes (bacteria and fungi), biopolymers and bio-active
compounds produced by organisms. We study biological functions and
regulatory mechanisms of the functions, and structure of bio-products.
We strongly intend to apply the research to our society. In order to carry
out our research and education, we employ many approaches such as
biochemistry, organic chemistry, omics technology, molecular biology,
and cell biology to our research.

1. Plant Nutrition and Function: Photosynthesis, nitrogen nutrition and
bio- mass production in higher plants

2. Molecular Biology: Genes related to nuclear and cellular regulation,
development and differentiation, reproduction and behavioral neuro-
science with knockout mouse

3. Applied Microbiology: Microbial (bacteria and fungi) metabolism, bio-
conversion, and their application to industry

4. Enzymology: Molecular description of the phosphoprotein signaling,
mediated by a peptidylprolyl-cis/trans isomerase, Pin1, and microtu-
bule formation

5. Applied Bioorganic Chemistry: Synthesis of biologically active natural
products and their structure-active relationship

6. Plant Cell Biochemistry: cellular functions and communication mecha-
nisms in the primary metabolism of nitrogen in rice

7. Bioindustrial Genomics: Cellular functions of eukaryotic microbes such
as yeast and filamentous fungi, and development of cryptic and novel
functions by recombinant DNA technique

From the first to the sixth semester (by the third year), our curriculum
intends to learn basic science covering broad biochemical research
activities and to develop students' flexible competence that enables stu-
dents to study interdisciplinary research fields. By the sixth semester (by
the third year), students take lectures such as biochemistry, enzymology,
microbiology, molecular biology, biotechnology, plant physiology, plant
biochemistry, bioorganic chemistry, and analytical chemistry. In the fifth
and sixth semester (in the third year), the biochemical experiment course
provides fundamental experimental skills that are required for graduation
thesis in the fourth year, and the experiment course takes almost half of
the third year curriculum. In the fourth year (the seventh and eighth se-
mester), each student conducts a research for a graduation thesis in one
of the seven laboratories.

UXMRERELEDBBEEORARICISAT32L. (3) MEMOKEH
R EEERBEEEERL NIV, DTFLANIVTRERAL T, EE. BB
RIEMBLEICSHET S @) EMDOEETIRAEEEENE
DILEEREABEDHEICLY, FHEERPRELEDFHEREICES
BIEBETH B,

EYMEEI-IXDLBEEMREERT SO DERNEEICD,
BREBESCHRACMREDBFICEHICER TEILII, BERET
ICEMER. BRF MENZE. P FENF. £EHTE. EMEIE-
b2 EH LR PR CERNCERRBMBOEBEEERT
BEEBHIC. ERICHEEITILOD RN G EBREM£157-0I2. 3
FERICITFERBRICKEZLETINIEEN TN,

FEEDIFEAELTY RFRAH2FEDORIZIEFL, ZOAD
Har ZHSEDFRETETORMEMBL WS, KFERIET #IL.
ITNWZhOMERBF TRALZLEELEIME. HlalL. EE-BER
. BESH. bES BERt. RS- AEsH. AR,
KZHEITHBL TV,

% FBELUREEELNTEERVERIZARANDZ 2 -0 2y bT—7 DEIRAE.

AL GEEFRBATERULS CORETHBICEET T 511,

BT EPBEETIXFENETHME.

Left : Visualization of neuron networks inside the mouse brain using red and green fluorescent
proteins.

Upper right : Transgenic rice plants that grow better than nontransgenic rice at elevated CO,

concentrations.
Lower right : Bacterial cells decomposing bio-degradable plastics.
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Chemistry and Life Science

itZa—Xd, ﬁnn'ﬂ.’,—?—\ PNFIERILF . [CRE G D FRENT
%, *%—Ta EMEDFEIEEL. RRAMEGLR. EaEE&bFEs &
BED FHEMFE. T /i%l—?—d)Qé}ﬁb‘?E‘:le e 1[3—7—9’]77'
FEFESTERPERD FOBELHEBEDERICDOVWTHE LR
ToTW%, KFERTIE. SHEY EBFMAEFHIFIEL. 4‘9}5(*75‘11
W) P EGRIEMRRHICFIB T2, BIEESHSN TVBIREIC
3. B2 ELTEELIBEOEBECHEE. BRPERNICETE
BAEIEEDERBE RV ZDOZIL-FEEEDOBEDY EVDOEERR, EIC
13 ZDRFIEEEL TOMB LB OB AR, BREADEERIC
RIZTHEBERRT. BT LIS ORIE S LU RE LIRS
SBZEMTLUNX—DIRR. ERE DRI EZOEEFNREDH
R ESILEROETIRALRER D DHEREDRREACEEBIBRD
FBh. KEEEOMZE. REEEICETIRADERE. ZEHMERER

The Chemistry and Life Science Department is consisting with 9
laboratories i.e., Food and Biomolecular Science; Nutrition, Bioorganic
Chemistry of Natural Products; Food and Biodynamic Chemistry; Tera-
hertz Optical and Biological Engineering; Bioactive Molecules*; Applied
Biological Molecular Science*; Analytical Bioorganic Chemistry*; and
Biostructural Chemistry*. Five labo- ratories belong to Graduate School
of Agricultural Science and the other 4 laboratories (with asterisk) belong
to Graduate School of Life Sciences. This department focuses on bio-
logically active natural products and the functional components derived
from food and natural products, particularly their structure elucidation,
quantitative analysis, nutritional and physiological functions. Targets of
our education and researches are biochemical understanding of biomol-
ecules; proteins; fats; carbohydrates; nucleic acids; vitamins; and natural
toxins. Students learn biological and chemical approaches, e.g. bio-
chemical experiments, genetic analysis, cell culture experiments, animal
experiments, organic synthesis, and detailed structural analysis using
analytical instruments like nuclear magnetic resonance spectrometer and
mass spectrometer.

First and second year programs are consisted with interdisciplinary
education and specialized education, and provided in Kawauchi-Kita
Campus. The objective of interdisciplinary education is to provide fun-
damental knowledge like chemistry, physics, and biology. Specialized
education brings about an advance in knowledge of physical chemistry,
bioorganic chemistry, analytical chemistry, microbiology, nutritional chem-
istry, biochemistry, enzyme chemistry, and food chemistry. Third year
program provides more specialized lectures and students experiment
at Aobayama Campus. Student experiments aim to learn fundamental
experimental skills, which is required for graduation thesis research. Con-
tents of student experiment include lipids, carbohydrates, proteins, gene
testing, nutrition (animal experiment), enzyme, microorganism, organic
synthesis and instrumental analysis. Senior students belong to each lab-
oratory and concentrate their research issues for graduation thesis.

BRO=HDIME L EN DD FT YA BALEMEEERTRR
BRALEMERREVAEEANP ONENELERAE. RPEDR
EMEELZERBEORTELAGERE., FHEDRFE. EWEER
B O, MBEFNFEEAVERMRE S OFHEEDRRS
EWHB, 2ERETHFLE BFIMBOERICLRLERNIHE
BT 200F ¥EEF EMFLENEFHERBLE. M3E(L
FEMARIEE. PR BEMF. KRB EWLF. BER
£, ERILFZOEFIHERBDOBERERIET 5. SERTIE. Fal
FRECEMICEDIEREZ. FTREIFERRETI. FEER
B1EBEAL T BE. BE. ERE. 87 KRB (XREM). B
R WED. BRER. BBEATICETIRBRETV. SRETITOZE
EMBRICDBCEREBRRMEEFT 5. 4FR T SLHFICFHE
FBEANDT =T DN TERERIARET.

EIFEEMEORBEBIE TR RERECSRI/OYNM 77— 13,
For purification of bioactive compounds, rotary evaporator and several column
chromatography equipment are used.

LC-MS/MS TE %, EBAEITIo
Qualitative and quantitative analysis of key compounds is performed using LC-MS/MS.
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Laboratory of Applied Biological Molecular Science

ARPHF T FRRICEET 32 NV EERDELIFABTE N E
ICERES T, TORFRIBE, 7714 BTN XIRERE
S EDRERO D FEMFEEAVTHERATIILEEEL VWS,
T BASDICE SR T E R B RIERERM DO T 1A EISH
THIEHRBL WS, EEMET - ELTISRT,

() REMEMENDERE N E DD FHEIEDRZER

@) BRI TEORBEREEHALEEEN FEDRT

(B) AIFEZ BIEL /- BREE OB OISR

(8) NI RBAT- SHBIEE 2 N T B OIS E - e LEIE D RRR
(BILTF L DSIFEHERECHEHEMF N DICH

(B) 521NV BIZEBNAFIXTUE - a hlfHEE

Our research aims to elucidate the molecular mechanisms of proteins, particularly
those relating to diseases, from a structural viewpoint. Furthermore, we apply the re-
vealed molecular characteristics to design novel functional materials. The following are

current projects.

1. Study of the molecular mechanisms of toxic proteins in pathogenic microorganisms
2. Application of the structure determination method on a biomacromolecule, which is

a huge protein complex possessing inner space
3. Structure and functional analysis of proteins relating diseases

4. Vlenomics: a comprehensive analysis of the structure, function, and evolution of ven-

om proteins
. Functional analysis of lectin and its application to glycolbiology
. Study of protein biomineralization regulatory mechanisms

IIMFBFEMBEERAVTREVEADINES T =2 (&) EXIRHERIE
EETICEWRTEL 72\ T DEFRIESTE (F) DILFHEE

Cryo-EM structure of squid hemocyanin (left) and crystal structure of
Habu snake myonecrosis toxin (right)
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Laboratory of Biostructural Chemistry

EMPEETZRHED (REW) 1. AREBA RS
BECERCEMERERTIE,S, ARERILZDF LD Tk
R D FTHBEITHL FHLVEREHLEW S FLANILTOER
WMEMADY—IVEL T, BIERTIDNNAFOY—RRICEVTEEL
REEESTWS, ADF T VELLEBELIRZ 0 ENELER
TEBAERRMDOYENL B, TDHDHFLWERRICES REE

Total synthesis of biologically active natural products plays an import-
ant role for understanding biological processes at molecular level. The
major efforts of our group are directed toward the practical total synthesis
of marine natural products with novel molecular architecture and import-
ant biological activity. In order to carry out these syntheses, new synthetic
methodologies and strategies have been extensively investigated. Our
efforts also are devoted to clarify structure-activity relationships and mo-
lecular mechanism of biological activities of these natural compounds.
These studies will lead to design and synthesis of new bio-functional mol-
ecules that modulate the function of biological targets.

LERICBWEATOSBERRY (DT BRI HXIL C-CTX1 ERIVFIY)
Current synthetic target molecules (Caribbean ciguatoxin C-CTX-1 and portimine)

DREERDICHRET TS, S5, ISR ADE R EEEEE
TREDMEEAZEL T. RN EZE T 5 - o EMERES TORIREE
WREEMEADICAZEIEL TREEEDH TS,

DFBRILE
Laboratory of Analytical Bioorganic Chemistry

UAEFIE BEOMATHD [EZEEMFZOIEFRESE ] THEEE
HTWB, BIEDEEMERT—~IE. 3DIZKARITES, E—I2. SFFIL
{ZEDF: 8—ZMIcGMP DEHN $H5, FiZEld, ZORR D FHF—
N7 —%6FBETHIEEREIE D, MIERRAMEOHREECE
L THY., BE. BORBMRERLEICHL CAIRICAEIT> T\ 5,

KIS N ARAV LT EEEN T 2MERIOMRY 2, ZHIMH
MEICAEDLEEZIPTLINTVEY, BREDPSOFAMENENFE

The Arimoto Group studies biologically active small molecules that
contribute to human healthcare. Research in the lab is currently focused
on three major areas: regulatory mechanism of autophagy through nitric
oxide signaling in an innate immune response to bacterial infection, de-
velopment of antibacterial agents against vancomycin-resistant strains,
and organic synthesis of natural products. We utilize diverse chemical
and biological techniques including eukaryotic and bacterial cell cultures,
biochemistry, molecular biology, organic synthesis, and nuclear magnetic
resonance spectroscopy.

BIZHLW, FZRIREFONOTAIUMBEOREREF,IL T, FHEA
BUZPkEL TV,
B=DT7—7Id. BREESHRDME THD, EFEE TR 1 RE
KAMEARPBEER SN2, ERARIE. BDBFORIFEMEETA
SEBEEHHHTVS,

F—bT7I &I 2RE M S F8- ZbACcGMP

An endogenous autophagy regulator: 8-nitro-cGMP

D FERR

Bioactive Molecules

AMEE L, EESHOERERREBICLEMERES FDTIN
WINAAOY—REEERT 5. EENICIE. RBRICEET 25 /30E
DEHEELR VI IEREES TFORER. FIANN1AOD 1%
FEEAVEMEEED FOHLOAH =X LFRER, £ AEEED F D
NENREENET 2D FREETORELEZBIET,

We would like to extend the healthy lifespan of human by utilizing
chemical biology techniques. For this final goal, we are currently studying
bioactive molecules to induce degradation of the disease related proteins,
chemical biology to understand the molecular mechanisms of bioactive
molecules, improvement in physicochemical properties and pharmacoki-
netics of bioactive molecules, and so on.

With the several methods including organic synthetic chemistry, mo-
lecular and cellular biology, medicinal chemistry and computer chemistry,
every student will design the bioactive molecules, synthesize them, and
evaluate their biological activities.

Research Topics
1. Design, synthesis and biological evaluation of bioactive molecules to

induce degradation of the disease related proteins via ubiquitin-protea-

YMRZE T SRR, S FREMZ. AIZRL2, St HEEF
HENEPIRBEEIERTIVOOIFEMREERT 5, ZEN S
Faxet. BHREK. S FRIEBEMEREELL EHRFEMREICHNT
EELZTIROMREEEIET,

some system

2. Target identification of bioactive molecules by chemical biology tech-
niques

3. Strategies for improving aqueous solubility by modifying molecules us-
ing certain methods that would decrease intermolecular interaction

REICEET 251NV E
DHFHABERDSEBER
HEED T

The bioactive molecule to

induce degradation of the
target protein
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(201 8FEHAR=ILERE)

Elucidation of regulatory mechanisms for hydrolytic gene expression and its application in the koji mold Aspergillus oryzae
JSBBA (Japan Society for Bioscience, Biotechnology, and Agrochemistry) Award

Ak Bth sus
Katsuya Gomi Research Field : Applied Microbiology

HAEZEZFREHDIPEDOERZFRDOFTERADFERT
H). BB EZSEE A& BIE-REBICEATIER,S
ISRETORILWEREHN—FTZEZEZDHEF T, 2l
FEEGEEEBCESIMREBEZSID-ERBICRE
SNBFEDHEEE TT,

PR E<APSARNERE R KELEODY EOEER
mELEICHVWOh (E-EELEEMENM THY). [EE] &b
HEhTVWET, ARBRIL. WENPEETIROEHND
OBEEELIEEL-TIT—EXI/INATIZT—ELEDT
LT LD EBEREDBEFOIO—Z T CEERIT AT, &
SICHRICKR G TRBLAREOEETFHRRAREF AL
T. ZhEDEEFORBHEICES 285X F AmyR %
BUWELELE, £ vIL—RELIZEhBEEF I TAZ—
OHEEETH>HBEERF MalRA» AmyR DEMHILENLTT >
TN RBREETORBREFMET I EEHASH,ICLEL,
—h. BEEB THVOhIWMIEEDLOBEFEERGT
THERMICEEINGIINITIS—tELEDBE L EBLE

1) Biosci. Biotechnol. Biochem., 64, 816-827 (2000).

=a
FERYL 2) Fungal Genet. Biol., 47, 1-9 (2010).

3) Appl. Microbiol. Biotechnol., 98, 335-343 (2014).
4) Appl. Microbiol. Biotechnol., 99, 1805-1815 (2015).

BMAE : CRAMEDE

BROT T A RBEREEHECEDIEERT

FEEFOERRICEDIHEERFFIbCHRRELELL, 2D
SOLEXRLERALBRECTREGNHICEETIHRL
HEERFORERICIMAT, JL3-IMHICEAbBIEr T
SNTVWBH—FRLHER T MIFIRER FH O A LB
ICEN, TUT LR RBRDA LT NA AR XN BEREDS
EEEERTHIEICORINLTVWET, ChHEDKRISEEE
BUOHETHRRBICIZFRLEEES NTEPRHEN L
EDSEEICDEN BIENVBAFEINET,

5) Appl. Microbiol. Biotechnol., 100, 5859—5868 (2016).
6) J. Biosci. Bioeng., 125, 141-147 (2018).

MIEDERLIERAZASHDICTE D= BF iR =RFH

HEAFRBRED ZHBN

Development of a new method that helps clarify how edible oils deteriorate: Introduction of Joint Research Chair

Il B mus

FEZEOMEE T, RRHLPSFLEIN TV BAMIED
BALREEEFEL CRIEOER LI -V 3" ZEICRALT,
HEEDER D THAN)TLINT)EO—IL(TG) D ER{EIZELY.
ZORRICEU T2 BEREREE (N7 ILd)e0—-ive
FONILA XK (TGOOH) D EMEAR) NEEBINZZ &I
SHIL. )T IVHEREE 8 5 HE D MS/MS LUMS/
MS/MS Btz AV BBE DB LR R ZBAS S TEEH /-4
HEERRELEL

(1) DFRX I, UM EDTRIZELTHRN THY). BRDEH
2517208 TD Nature B8EES (npj Science of Food) (2
BHEHINEL /2, KERINERIEET S (2)X () DFRNEE
IC&h. BRBlEDBERREBES NI TER LAY, IS

R X

squalene monohydroperoxide isomers. Scientific Reports, 14, 9116 (2018)

BRIDEH : HEED FRERE

Kiyotaka Nakagawa Research Field : Biodynamic Chemistry

HREVICER LZOAA—IL T B ENRIREE LY, BRanT A
TA—DESLBE LNV CEETFEET, MATHE
i ERICTFTE T DTE 4 DI E OB LRI CH IS AP RIBET.
IOUE IR BRI E DB LR R TTRAIS. EFEILPRBD
RIEWF ORPAICHEIDEEZASNET ., REREADTH
2B LESVFHEEIRE. ZORBIEAEL FIZIE L
RERFREFMEFHC BV THIDOHE A FRHEE - AV
SNV RET/N—Y 3 HERR TR EE) DEENERN T
WET, Fro, REDREBZISALCMEARRICEN, BMK
EHORESNEBER ([H] DEBEBEADIBICL BT
RETIVERE) DEBICRPVELI

1) S. Kato, N. Shimizu, Y. Hanzawa, Y. Otoki, J. Ito, F. Kimura, S. Takekoshi, M. Sakaino, T. Sano, T. Eitsuka, T. Miyazawa, K. Nakagawa, Determination of triacylglycerol
oxidation mechanisms in canola oil using liquid chromatography-tandem mass spectrometry. npj Science of Food, 2, 1 (2018)
2) N. Shimizu, J. Ito, S. Kato, Y. Otoki, M. Goto, T. Eitsuka, T. Miyazawa, K. Nakagawa, Oxidation of squalene by singlet oxygen and free radicals results in different compositions of

3) J. lto, M. Komuro, I.S. Parida, N. Shimizu, S. Kato, Y. Meguro, Y. Ogura, S. Kuwahara,T. Miyazawa, K. Nakagawa, Evaluation of lipid oxidation mechanisms in beverages and
cosmetics via analysis of lipid hydroperoxide isomers. Scientific Reports, 9, 7387 (2019)

44

N7 - RS

(%2}
<]
o
o
=
z
o
E
<
o
>
a
w
5
T
o
T
<
w
17}
w
i




45

. RESEARCH & EDUCATION TOPICS

ROHAFEHEE (T&ERF) D
R EEFLEEDREFREFRI

Taking a closer look at structures in the inner ear improves accuracy of age estimation in fish

R %058 sz sroBkEaEmsss

Satoshi Katayama Research Field : Fisheries Biology and Ecology

BRENRAEOEREHEBEPEREEARERFTS
BRICIE, IMAEXEIRASBHTEDDODERKFAEREL
DIFERPLIRTY. BREOERBEOFHETE L, BPXEEY
BBV SEEBY HOShETY . ZLDOABTERE
BN FIRETROLEL (EE TEHDEEREN
SREBICHBIERTY. LPL, BRICASNBH
BUCBWTEAID F RN EE D, TEAH EIE
fAImEVS AR HIET AL, HFRICHR
SNTWERATL,

hETHRELZDEBEDERFHBEEDHE
HERERIC, BFEHEHEICLIERBEDE
Br—2EMA T BOERFHEE (TERRF)
ICADDE1TECHEHL. FERDTREEFEEE
DEMREFRIET B EN TEELZ, ZhEDH
R KEEBRMEICDEDFEHRETE DIEE
M LICHESTHEEISNET,

A AXFEBRLERE2—DOEBET LIV -ZEhEL

X2. 7O 1 EREH ICEESh 321 KO REBH Type B

N g 7o 73 -
LH. COMAEARIE. 2018F12R7HICR @1 smormnkicsisREBEE0H Type A(L52), Type C(¥7), Type DAR/4

S. Katayama: A description of four types of otolith opaque zone, Fisheries Science, 84, 735-745.

S OERITEZIERICL T,

KVREEDSVETARNZHAET S

Development of more sound cattle management system using sleep of cattle as behavioural indicator

Rz T e

BMNE | RETHF-EHUF

Michiru Fukasawa Research Field : Animal behaviour and welfare

FEARIITEIAIEE SO ZLDEMICESTRAREITEITH).
BELRBLEEICEETT, LU, ShETHDERICOV
TIHFEAERREIFANSGNTHENEE A,

FS-BIETHERDINERESHEEDEIEIRIE) DT TRIET,
A ERIFDEZZ VD, EDBVLTWEDERE T2 HE
ERRLEL, BIRESEL VAR EEDEREEEL
TI2FDBERTRHELLEZA BERICE>TAEKER
BIENDDPNEL SB IYDEZHRPERDFEEED
BWAPEOERBEEICEDSIIICHEEE 22D 2 HERE
BN EDBECEEMICEDLOILFEES I TVWBIDNI?E
BESHICL T EEMDP EL SWBESAREEERINTORSR
[CDBFTOEEVWEELTEIET,

RiEEAWTERRBICRELINRE THOERESEIRE TS5,

—HOADEIRIEIBRRRICL - T2ME R EED,

4 DREIRES

207 | ey — B OBEIRES R (R R

T ECKRELERD

90 -

60 -

30

Fn—HOERRRE (5/8)

[P R

#55% © Animal Science Journal (in press) X% : Sleep and lying behavior of milking Holstein cows at commercial tie-stall dairy farms
m E#% ' Fukasawa M, Komatsu T, Higashiyama Y.
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BMKEZREICIE, I HIKRIREA DR B LKL Db, AOEM
(ZXICT BEEMEDRE EAKROSNTH, FE» DRBERENER
REFESZT LOBEP GRAEL>TNS, 1S, B2 DERROAES
TR T 2ERRPINSERB M. 2. NBEBEREETERD
BEEERT—IFCHWT RIBISRMI2EMEES T LEBET
BZEPIEKHEN TS,

REMER T, FRI15F4A, BEESLUBETOEMEEDHE
H R T BESEEEEISEESZT LB (IIET—I e 5-).
MEBEENERREMR L2 @EKIBEES ZT LA (LI
TRt 5 —) ERILTIRE L. E5(0, BMEEREHRBAICIAE T
BESER T —IVHIEEBELA (MEF v /() ICHRLT[EEE
BT —IVRHBM R > 42— | 2R

NEZ =Rt 2— (AFRERHE) 1. 2,215ha(RRBFREXD
#9218) EVDIAARL T4 — VR ICHAH- B B A N T X RARESN.

KZMBRIBEL (I E—DREEE STV, T 71—t 2—(1
MEDPE) IEREBANSTHIMRA=KABED—DOTHI=ERAFIC
fIEL. A KEEICA-REMREERL VLS, E5I12. S
ERET—IRHIBE (1HESE) Tl ShoIUNSBICES S E
MOKEEICEADIEERE UE— Y TR EICE DS RIT T
BAERRBLUHERBRZN GRS ORBEMEETO>TV S,

F2 IE—ZN— LB D3R ERE N BEHERZMRROF v /320D
R EEEZ BETIEALRBMEEEOEMEET+—ILREH
IHEE T — VR ET R L. S5ICIFERERERICT BN ZMTRIBE
RODEFET—IWREDREEMRBRYNT—TEREL TS,

FH28E, MR AT EVOBMENRIBEFELEREDNE
BHLU TN 2—DERGEER T — VR EEBU-EBEDOH
FEEMEERNORREEEIEL. At 21 dlEny), £MSHES
ICRA#MF 24— FR28FEICEHEL. EE#HEfTo>T\\,

BEEEET 11— ILREIEER we)

FEHISMIREEATIATHEZICLIERAEEHVTRE-KBOEAEERDE
ZR) T BREBERO T —IREEEEICHHHIRMEEITHEL TS, MEHELED
BEESEISOEBIFEDE)ONEYS, ZREIEHRBZOEZADCHEMEERLTF
BT\, R RE L BMOKEZE DD DIBERERZOFRICORVBA TN S,

FRAE-EH - B MO E N RELESEISAEEY XT LEBERE BEDKISEX
REVEBAKIBEES XT LEREEHEE) BN D, RSN Tr—ILRIRREHEEL
T\, EEERERT—IREEDDIC, WHEREE T —2Z 0BT FRE
LTOHIBIERI AT LOEBEEERL. EEERET—IWNRZORIRET->TW\ 5,
GISVINIx T VBN I T 7 =3B T8I T B R R D/=DICEMHL TS,

EREALEOA TH 2 ICLPERE R

BEAMEEE S AT LBE (awmes- g7 —rkes5-)

BEBEREES AT LE(IETr—ILRE2—) I3 AlE»5AETE
70km, BPIERIUIRICET 2 RIBHIEF BRI IEHXEH0HIC, s
BT, RO 1B AA), #fEmTE2,215hald /It KZEHETED
86%% 5%, AFEIZLLTIREE—NHFEEED, §1FIIBAAR17EIC
BEBIN-EEEBERB CHY). Bk, RIAKRICBEINEZDE, BB
M21FIIIRETMB RS, FRISEICHBERERT(—ILFHE
MEL 2—EEEISREES X T LEEGVIREICES, £22—AICIE
TFHEEDQDBRAMERXHED AL, BREE A TEM, EHH5HH
HEKENEBEINTVD, BREDIAFMEEARELED S, LinhilisE
ALBBEFREERTIEHEEETNIEHIRE -MEN ThhTu
%, EA CHERZEDODEMBEICEHIEET(—ILNER
BE. RERZEDDISEEERET—IWNRZEFAE B LEEE L.
FERUOKERENDHARIEEN TTHN TV D,

Fo XEHZEORBTHRRERFBRSELT. 2EBOAZE -5
FEPHEAGZEEMRIC. [BR] E[REZZADRIE| LDDEHNE
ZOEBEMEZIER- EBHITHOHN TS, IO/ hEFERER, 4
SANERNREVEAREIF—HEHEIN TS,

MREE. REERERZ EREER REBVITLENFE £
MHEERZOARFF HY), hILURH O ZHEERRESENL THK
—EH—# i (- KE) (Ch =3 BIEVW T — LRI R ZERL TV, %
fo. AL E2-DEFh-BRRELZE,L T EREMEIENDIZXE
EXFE7O7 EERY T OEBREXIE. BRREBER SIS
SEREM 4. G (EENE. BAREATRE). BLUTEDKIE
BT L, BRAEDREELS. SKTRIREEET. EESRER. K
BEREAF. Bt RF/ I ERREIF -t 2—LEN HBINTHY,
AZDHESTERNOMRE ICILFIHIh TS,

B M-BEEICBVWTH BRI OSLEENEMA - EEETICE
(&), IRBIBO BN |FRIESNhTWE, ZTNISBE—LEEBRNT

EEFSHORBEEDAEERL. BHETIESERRNORZEFMZ
Bkl Thd, At a—Tl, BHETIEEERRDAL5T. A
BEEEZOEDBETIERRNDHZEBEFML. EEERREL
TONFLADENTEMEERRDOFEILZBIEL T\,

BEA L FRHoRIBEREREES T
LEOEMEBS, BEA[71—ILNRE
RIFMT—IREE,

BEA P [HENESRIEI-ZDEET—
IWREEZ]IXONEREEE.

BHAT: (71— IVRBEZ] 7 ik ©
NDRENEE,
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BRIKFEED AT LGB iz —nrera-)

BEKIBEESRT LB (LN T =R tr52—) 13, =RV 7 2K BERRBOZIENAIEL TWS, MEBFEMERREM Rt 2—%ti
U CRELEEEYICEATIHEMRIES CTHd, BEBENETIAFEEROFIHLRESEVOEERBICHL T/O-NIVEERDSE)
HOEZEDTEIAMEBR THIEEBZEL TS,

AT LB, B BSOE ML EFRECSHRLBEENLE, MIFOHRE - MEEEICEEN TS, ZOLIEEEDHET, FEE
EERZFREICHTIRE -BEELTOTV\D, 4
ICEENFEEDPSIFEENRELA-EE T, A
BEEZBM 2G| (19h) #FAL. £MEESIKR
ET3LE-TBEENMDSIFEERREL. B
FENDOREENRWEEETILL TVLIZHD
HEEIZTLICETIERNEEZEZT-oTV\\S,

RELUNOHEMRHEEICLIFHE S F
MEYCHEBNRRE R EAHIN TS,

BH AT LD RAAAEXKICE
WEREWEEW /=0, FR26FESA LN #FHLL
BITURICTHE - MRESEHERL WS,

ERREKIREED T LB-REBEMRR. AAETEBM (2] (TUVIIHKEI9 M),

RAKXZEVV YA I ABREZEE

FR23FEI[ATTBICEEZEAMEERZ R ICERIL A X FRFISIE
WA EEZ o COMBOERICIIEREETHIBEDFE P VLERTR
THd, LU, EPSBANDOEERLZMEZEDRA . BB O EIECREIE DR
= AFROEZLHEILTIECTHY, ARBOABREIKREEh/ %
T BAREREFEEROMHEIRAERIZAICEASHICL, BEEEDOHREICEL
BE RIS B2, R EREEZEDER-AIE LT >V LENF H3,

RAETU YA IR ET R EE (BEERROBEMR) LEEERAOFR
EFLVERZEEEVE T EEBEIC. XERIFEMBEREL T RILAFEN KK
HELLY) RRAZATEFEMRA. BFEMRTRABEIBOEEL,. RRBFATE-
RHBAFLEEOHEBASINESEDBERFMEEDRMEFEEL. FR2ZEEHLD
BEERERATDED S, 352, BXHEH (B EERE). HERRESER.
—RROA 2 EHHEL TCREEREEBIEL TV,

ZO—RELT. RAXRFETREAAZYI M I IERTEFTEEFAER
ICEREL. BB ZHR0ETIARSTHMOELERORIZAETXEERAETE
EEL. BB I OICRACXKEMTAT OEHEL TEBIRICH BN RED
BEEZEIELTEREIL W3, /o CORREL—BRDF 2IZH > TN 727D
EBCHNEENTWVD, FF=bDREFREERRIETERDOR—LNR=JITHEHL T
W3,

TEAMS-TU :
http://www.agri.tohoku.ac.jp/teams/english/index.html
TEAMS AU HP :

http://www.i-teams.jp/e/index.html




FIEEES T A— ~sminopsERs BAOREFEEEIEL T~

At g—id W HDEE - EFOERLLEETIAMBRY. SEBSINIABEARKE BIES - BRAESEDEREF L BHRE,IOHE -
METBIEEBREL TFER26E4RIIKAIEN 2 BFEOMEEIHEN—RICZ AEEEHELLDD, [EFRITEVFLVBHEAFEREL TS, %, 8B,
EHMDZITIERFIDORRY) . A RFBOHEBE DA LS TAZOEGRIZMRRL XEWRRL RIERZHER. TZMEER. FHREEMER E
SR K ERZERRE. STBERER RS LOEIAT A AH N TR DRBRBE DR OB BEN DHE - EERL T3, B
ERFZDFE (BZIE-th2ER) . SHERNADMRZOZER HE AP ZHEL,

(FALEEEF > 2—k—L<— http://www.tascr.agri.tohoku.ac.jp)

BEEEZYIR8—(CAR). ITEBEY1X2—(CAIT), REEF1
ZTT4—=IVRZNRI AR (JFS) BEEFT 1 —ILRZNS v XN (FS)
DA—ZWHY), FR26—30FEENSERTCAR 2214, CAIT 181%.
JFS 34%. FS 128N BESNT0 ThORAMERCEZAARINDE
BTRE- S AMDTZHETE RIGICERTIHER ZEPEHTHS,

[ERERZGER)] T Xhvia>RDOEERS (RFH)

[BRERZT—IREBIET— IR 2—TOKROEERE

(ITEFEBRO—0EBES (BFE0))

RERBREERHAEMA L 22—

~RICESBVRBKEVOREERE T — N7 71 AT LDEIH~

At a— fF¥). BE. KELERFABHIWRETITEMER
HICHWT, REEBICETIMREZS BRETBICRETAI8ICK0,
EICESEVBRBKENORLBR S SVEESNRMOR LM
BEMEICDWT, MEHICRRIT-FHE T 284S X7 LDRARETIZEE
BEYIC, FR27TFARICEEMARAD L 2—EL TSN >
- [BRE] [Tl [HEEHE | LU TREEE]| D

AP ITHER SN, 22— BIETH /AT R R T LOBEICLER
HE-FMEEDORIK EERRNICERE TEZIEEAMBEREZTI. 2D
BiZZER T 27201, £ 2—TIRBADEBHIN T XDEHEKF
CEFMRE RREOHER REHEL TS,

Ut 2—DEENIR—LR=IITBNEIh TS,
(http://www.agri.tohoku.ac.jp/cfai/index.html)

RREERF

HREHEABF

E¥). REEM B LU KEEY ICERIIZMHE D> TV BEFRHE
DRTLIZDWT R FLANIVTOERAREZTV. BEKENDOES
BRICETOEBBMARRET 3, FrefmsaEs [BeE2] #8IH0.
FROEEEMEEBIEFMREELETRT 2.

L& HRERTmERFT

TR —TRELHRMOF AN EESENRGPEEF TEA
U ZHUICE > TEEN DR OE R ER 2, Fiol 12— HIE
SEEALTHITAEPSERLICESETOT O REREELE
BICTTAB AMEB T %0

TEEIEIRFT

BREIATLIDIPOIRESSUERICETNIEEME (B,
MEMELE) DEEEERE-FHET2EEDIC. BRRDEERE- 2B 2
PRERRHEFIEEICET 57 AR 5 DRI TER S T 5, 351,
AN RT LEBICESBKENOEEISER 3700, £EREH
DEMEY-LFRBERE R -FHA 52— REERM AL LIEET 3,

T A—CHBBTOT TN D EEE IR TR RDAREE
EHHYT 3,

253 CFAIERRS KT L FifE

“International Symposium on Nutrition and Human Health”.
20185F1182-3, 7AUA-THHXAGM KZ, 198 [7AUH9%,

BA10% (R, BFMEEESR)]
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EHZiRECAMZE T 2—

~H—DPOBEE RN ZSHRLEY BETFHERENRAT 2EMEERMORRERL S~

RN TR - RUOP OBRENOHIEMEEREERICL T BREAEWDEILHEETR T B0, &
MEEREEEDP U e EMEERNERR T MR 2— P FHR28F6RICKIII N, TDEZ—TIE,
BICHMBEESERT— WRHEME L 2—2FIBLAEREEEAR I TERITRECHAMREDEELE
HETHEEDIC, EEREDEHICLIHBMOERLEREL T BWKE-SE- RREXFOEYEEESE

HEDERELBEIMFARERIEL LV,

SRS R TERF

BMIZub BEIZVNSIVKEIZ M SIERINS, REREENEES. EL21E RECEET
B MENFOSHEMESEFNBL. EMEEISES T I ARE, EREEERRCS-oTHRETS,

SRS @I AT ERFT

BEBEEIZVNERERI ORI D, SHEMEERINICEITIEDTE2EEERRTEYP
RHEAXDNA G, FRAMICLDEEFRT COENDER RIS SEN L LRI SRR —EXFE
IEDWTHRETTV, SHRMEEERMO AR IERIBEIHEU DU 3,

SR TSFERM
BAREIZVbET R Z OSBRI ND, )—E— b2 DT OMIBERD X7 L, BURET. AT
BE. DR YMRIFE DK in TERKME, SHRMEIIROBREFA-REL- BEFICHAT 3RTemR3ET 3

MEETTo

TEEEERM

UHZBFHMAZICE DR HROEHEL (RERINTOBE- L RETI.

PEEEIZSEREREFIZVMILoTERING, 7OV /MO REERE. BERFFBL

JKE- (-4 S R M SR
LA—THRETBHELBT—ILN

RIUAXFHERZERTDEE

BEHEOEERZE. BIA7ERROMISEFKEPRBRIFEICRIRRS
NALIRBRERDBER TH D, ILIRBREREIBICAVRIEFERZEE
BAZEL -7 (BRB40E), ILIREZROMEIE. 77—V DEEED
EE (R NE (b2 RUERSICLT BTS2 A
DERICTEN TR EFEER | LTWEEE D, RitwEEARZENIS>ILEE
FEAZN DB T(KETE). —BHICAZICEZFHBTOIS
PrRONED ERHAREERDP EORR BB REEIHS
DEMKELDIRE L 2 ERL CRBM22FE4BICAF BB BIERS
h, e TRFERICRERHEZTIRBEINSL, IIHSEZHEDRE
EHMEET, BI2EREROMBHXBERICHFVKIEETLRE
X280, ZDEBMI4FEDEFHHEH. BIIOFEDEFHEE
#R T, BIMSIEICEFZNEEL 5T ZUTTFR29FEICETEILFHF+
SINZCBEL, FELDELXO—FICHREERS,700m°, BHERE R
FISTODREREEL Tk RE— et o7=

“CEBEMAZR, BAREBZOERIC. HALOTIER L. BEE/NNyY
ICLEFILWEZE DCBRETH D, TNEDKRFEZERERALEHSDFE
BICHTEI9 a3 2RICIBICKATEDNF BZARETHY., FR30
FEROBETOREEL. F1E 90,0001,

#2£62,000ff. 51152,000 CaH'), £/
7,000ffDEE-ERHIELHIN TS,

BEPAEORZOFRNERA &RV TLS
RZEFIICHWTH, B EOEBHNETL
TURDBRIFOERENRRE RO EE o
720 BEDEIFFRIOFEERDIFSRT2,300
B FMSEFE T 5EEbIC, BRI/ YV
O—F—ICFIBRER/SVAVIRERP 208, &

HE/ MV EI0BHKABF I v—F I
ORBZICFIAIh TWS,
ABMEOEREFRDEREEATIEEA

OF.EECSHEBELRT RSBS00 o

WT, BEAERBIAMTEREREL TORENER AL TE L BELHFv
SINZBBEREREIC, SBIRFEDALS TR ERBERICHNTS
ENBIEREB LI —HEREABLIECATH D,
EFAEOEAZIVTOA, ETEENERVERRDIHDT—
2 AR IIVUTICE FI—T TCORBEERT V74T 5227
WDBLT—TIVEERL, BARIOBRES L EOTFRLENP OFE T
BIENTED, RICELRLEBDOSIM NG CEEEI) 7 CIIER
BEEPIEN BEEDIC, FWAELIEOTIDAY L Z—FE TIREDRIDE
RERBULGHPORIHFBLEBTEHIEN TED, £/~ BRI GREKRTT
A7 DT I MRS LD 2B ESBEPBTOEREHA. [0 e
BRRRICHBELANNZEEE->TWS, REBEICEF v NIAHEED
TRy A ZEAEREIL 50 MY INR ] se BEIERELEHA.
7T ZMIENEF 4 INZADT)IN)—ZHIFEL TWD,
EZ2ABIEIEEHERUIAREEND T, A4H 2, B THTS
GELTOBTEILFF > NNZAOEFWTHY), BILEHEHRBEEER
THEZIMIHBVTEZD RIS ZMIEREBEL TOEEIERL TV,

T JAER



ERRFIR

VIR ZoARIE, NEMIR R KRR (R R, Sub, HE) REMEHEE (T, BV,
TX) REMERER (Z7N)) . BMCHHEEE - TR T s B LU MR FERE 1 D48
BEINTWET, FI 7V M IR ELEROFRMEZIIGTHIEEDIC. £HB
FOEPAPRETRENLRICEATIERME. ZL(RBREXAZRE - RENHE
EERERRETZOERMELTOMREL T [RIEKRICH I IEMEREREIC
B9 5#R%2 | i <FL. 3R(Replacement, Reduction, Refinement) D/RBIZZEEL
TEZESNTVET,

WEYMEEET1—ILR

2.73ha DIEMEER 7 +— LRI, B35 (it 15ME. KE18
. R4E) & MBA T IEMR, EINESZXEIMR, BRI
BRI T 7O 2688 (R P1EI1448) . ATHEVNEI T 74
MEOR(RP1EIGIR)  ATHB GBS FIEETIR. 1E
MEBHIHERER REELENHBIET, 13, Z1X #R4
EEEFYMOCRBEORIBCEEICRTIRRET > TVE
TO

NEMIRIZICE SRR

AR CIIHENDRBICEDMEET>TVWET, OEDHEMRIEHIHEZEL2ED
BEEREHNH), CNOSDEBETIE BE. KEE, HEE. BLUREREELED
ERGHEIED AIREE B> TUVE T, ZODIBAR ILKARCEEEGLAIOEVWZE
{LRFRELSBENIMEETOEV B RFREDKTELAIAETT . 201t B
EEIHPTEE R AR BEETLHET, ZThODEMEERFEL. I EDSEIELIR
BEEBELZETORENDORERPZNSDIRIBEISEICT 2 E s EMDIEL
PIThhTVET,

EREFEEMER (B SUB000). EBE B FEEM R (H1L H-7650)
DABICEB ORI RIE#EEEEL T, 7ILMSI70OM—L(ULTRACUT S) 1
FL RNy =R T—8— FRIY L2~ FKLLBEE, B
TR, RIGEIRED HUE T, HEERE- SRR BN+
BEOBRELToTVET,

Fio, BEMRERZGT TIREL RAEKRZOMED. ek, Kb
DHICHFI AN THIET,
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TG R TR KRB R

SR TR RERIEER (3. FFBRH AR TR R) 2EALERE B SV
ERBEMRETOIED TEB SRR T, SH, 14C, 32P, 35S, 125|145 &E,
22FBHEDB. yRIED(EAFIRET T RRERT7EHN, AZD—RERFICIA.
1Y) IKEEY). BV DEAE KERD - DIEMMEN RIRE. KIEERE. M ER
BEDIXRBRENHVET WHBEMERREICEHFIENREERL THY). BMER
FICI R OBMEE 7R RESNW TV SREBEI/BHEL TWE T, BIEE
(SIS F =232 DI 8—28 ALRAT2—18, TV 2 L BIHG
Hig71 A, RadioHPLC AMEAS THY), B4 4 RIZIEDEHRIN BIEETT

—
| ’ - -F“.‘I‘,
— -
-5 [ S,
g )

B

AREBHZTNE

NMR (Varian 600MHz:400MHz). =4 fZ8EE 8 D5t
(JEOL JMS-700). ESI-TOF/MS(Bruker micrOTOF-Q II).
LC/MS/MS(AB SCIEX API2000). &ERML AL E 8 A 1f
=t(Thermo Fisher Scientific DELTA V Advantage) &nit
BEEA. ECHEREAMOREREEREFICHAVShTOE
T MERADHEST, TSCERBL THHELODZ A HHIT
WET,

B EE SRR

SENHHKIE2RDIBRREI HNET, KKADECBEER. MMERADEE, AEBEMCLII NRORABERELT>TVET,

%% (The whole view) 18;R3KERE (The homeothermal laboratory



IEEEED
i | 17 R INTERNATIONAL ACADEMIC COOPERATION AGREEMENTS

ERRHRIBER—E 140E- 11251808 (AERHERaD)

International Academic Cooperation Agreements

a>r

Russia

AJI—T
Sweden

A58

Netherlands

- .
T w
Mongolia ¥

NHY—
Hungary

NITST2a
Bangladesh

Thailand

Indonesia

TINEFY

Argentina

o ~s
—Ov/NAET7 XV H- BT XA V4
Europe,North America, South America Asia
BERS ES: i BERS - hizf
Partner Universities Region & Country Partner Universities Region & Country
FF1TRERREFH REDYVd FMRERRRIKE |
Department of Experimental Medicine, University of L'Aquila Italy College of Agriculture, Jeju National University Korea
AT —FUERIASE AYI—FY BV —bRFIKEFH i
. SERsLE. B SESAER T O BRESALR Sweden Faculty of Fisheries, Kasetsart University Thailand
Faculty of Agriculture, Landscape Planning and Horticulture /Faculty of L A4 /N AT A R S e
Veterinary Medicine, Swedish University of Agricultural Sciences nth?*}A,\ﬁixﬁfﬁ o . . . nfg
College of Public Hearth and Nutrition, Taipei Medical University Taiwan
Sk agEEa ANAY g s >
Igcul?yczgsg;;gg University of Vigo Spain REEFAT (RALBHE) HE
' Ocean University of China (University Level Agreements) China
SN — 757> =4 SH)— [PSRVEN N N
A —ART TR N2AY EEEEAS (REMHE) E
E—?—ﬁ'ﬁ&vﬁnn—?—ﬁﬁ Hungary Shanghai Ocean University (University Level Agreements) China
The Faculty of Agricultural and Environmental Sciences, and The
Faculty of Food Science, Szent Istvan University ;gqui (*iﬁ;ﬁfgjﬁ) thE
NS s o A T — Yangzhou University (University Level Agreements) China
D=5 2T RZBYRIAR TR A58 —— ———
Graduate School Wageningen Institute of Animal Sciences Netherlands EFEI?—}?EJ:@EKME?—W%FE FE
Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences China
D= 2 U R R EZ
Graduate School Wageningen Institute of Netherlands IERIFEKRZ (KEBIHRE) hE
Experimental Plant Science,Wageningen University Beijing University of Technology (University Level Agreements) China
KL ERKE Future Food Utrecht E 2 RI—IVERRAZE (KZHEBE) AR T
Future Food Utrecht, Utrecht Univereity Netherlands Bogor Agricultural University (University Level Agreements) Indonesia
Ay TPRETHTI— osv 7 INOH YT URZ (REBBE) * AVRRIT
SR THER (KEEIBE) * Russia Padjadjaran University (University Level Agreements) Indonesia
ilé:l?el'éi:'\e?;:)nch of the Russian Academy of Science (University level 73‘\/‘\’7&7&? (*?—FE?T@E) % AVRRST
GadjahMada University (University level Agreements) Indonesia
— = ] < s —=_ S, — » .
Ez;lﬁol\? I\rEdJSLt’;tze%zjﬂl?u—r\m Academ Flils/lla /\"j'RT‘fij%"—%EY"—HB AREZT
Y sorod Sta erie ca Y S Faculty of Agriculture, Hasanuddin University Indonesia
- BN R - o5 TN N .
7L F 2 E LA BRE R TN F EyONEEAS §Z=12
Centro de Referencia para Lactobacilos Argentina Mongolian State University of Agriculture Mongolia
TF Y AARMAF RFEGRIFE FA)A ByhKE NISFa
College of Agriculture and Life Sciences, Texas A&M University USA Faculty of Biological Science, University of Dhaka Bangladesh

(3 I3BIRERR)
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STATUS of GRADUATE STUDENTS
(OVER THE PAST THREE YEARS)

3"— 'E"B $ %ﬂi Graduates

AR KE -1 Bl RS

Agriculture, Husbandry and Fisheries Food related industries

#E FEEFUEIE
Education Non-Profit Organization

Fr29%F 38 March, 2017

11??,;

ZRE

Number of graduates

151
(58)

117

b2 ThRE ZDAMEGER
Chemical industries Other industries

NEE HEH

Civil service Going on to doctoral program

FR30FE38 March, 2018

2

4

ZRE

Number of graduates

164

(68)

126

B EE AHER k- RIR- AR
Transportation/Communication/Public works Finance/Insurance/Real estate
HRES ZDALDZTE
Research student efc. Other

F%315E3H March, 2019

Number of graduates

156
(69)

124

j(r‘:]éﬁ (T@iﬁ*ﬁﬁﬁ,ﬂﬂ 235@5%*5) 1'%?5'5 Graduate School (Master Program)

AR KR
Agriculture, Husbandry and Fisheries
==

Bl g
Food related industries

FEEFIEF

E)
Education

Non-Profit Organization

F&295F3H March, 2017

10
19
BTE
Number of graduates
122
- (49)

{2 TR

Chemical industries

ZDAhBSESE

Other industries

Civil service Going on to doctoral program

F&30F3H March, 2018

16 4

20 BTH

Number of graduates

141
(68)

)

BB AL SR RE FBEE

Transportation/Communication/Public works Finance/Insurance/Real estate

i ZDhDHRE
Other

Research student etc.

F 31538 March, 2019
1

21
BTE

Number of graduates

121

17 (47)

P

j(ff'—ﬂ;'ﬁ (T@:I:E%E?ﬁﬁﬂ 3350)%%*5) 1'%72'5 Graduate School (Doctoral Program)

A IKEE T ER
Agriculture, Husbandry and Fisheries

B S

Food related industries

#E - Sl BAFEATSURERS

B
Education Research institutes

F&29F3H March, 2017

BTE

Number of graduates

22
(7)

11

{5 EihEG

Chemical industries

FEERIEIE

Non-Profit Organization

Other industries

REE

Civil service

F&30F3H March, 2018

v fETHE .

Number of graduates ’

28
(8)

2 2

K 2LESEES B EE AHEE

Tl RIR - AEPES
Transportation/Communication/Public works Finance/Insurance/Real estate
MrREE ZDfbDEE
Research student etc. Other

31538 March, 2019

BTE

Number of graduates

19
(7)



kva A = > g N7

B B 3 co19mam188%) Staf (as of 1st April, 2019)

%
D 7 N - ZOfOEE B 2
Ic%tegor?jes pfgi%s Assocgte%grigssors Assistaﬁnsz;#:;fessors Heseargﬁj Afsfociames HERIR  ERA RHERNH puErees Total ilﬁ
FZEEL- S EB B
Grazﬁate S_c?ﬁool / Faculty 38 36 32 2 2 1 3 35 149 %
WEESERE T — N EBRR L 2 — g
Field Scieﬁlce Center i 2 2 28 32 H{k
Bo A A =
Tohoku University Agricultural Library &
E [0)
B 40 36 34 2 2 1 3 67 185 i
3
E5
8
Ry 3 E
A I co19m4m18IE) Students (as of 1st April, 2019) g
e}
RS x| IOt =mIo >
KFRRIELRIZRTHI2FE DFRIZ 5
Master's Program =
X 2 AFER 1FRRE 2ERIRE &t P
Course Student Quota 1st-year students 2nd-year students Total E
EREMRSER =
Biological Resou_r?c_e Sicences 36 52(24) [1 3] 50 (21) [1 1 ’ 102 (45) [24] %
SR BRIAER r
Ui Seionces 35 43012)[ 31 37014 21 80 (26)[ 8] %
EMERRIRRIFEEI &
Blteienca an Biotmuinolagy for Fuwe Boindusties 38 52(28)[ 6] 49(20)[ 6] 101 (48)[12] s
5 &
B 109 147(64)[22] 136(55)[19] 283 (119)[41] 3
2
&
= =| {= A =| (=} S
RFRRIGTRIEREABEDRIE 2
Doctoral Program E
X 2 AFER 1FRRE 2ERIRE SERFE &t é
Course Student Quota 1st-year students 2nd-year students 3rd-year students Total 2:5
EREVHEFR 5
Biological Resource Sivences 13 17eonol  10Mml 4l 14CHl 4 41 AH18] 2
SR BRFER 5
(oIS 13 5(2[ 11 10@[ 21 15( D[ 11 30 (2] 4] @
EMERRIRRIFEEI
BioscienceanEd Biotect;i_ologyforFuture Bioindustries i 15¢( 8)[ 4] 14(5)[ 3’ 15¢( 2)[ 5] 44 (15)[12]
TE;LI 37 37(19)[15] 349)[ 91 44(13)[10] 115 (41)[34]
F
Undergaduate students
X 2 AFEER 1ERIBE 2ERBE SERBE AFRIRE it
Course Student Quota 1st-year students 2nd-year students 3rd-year students 4th-year students Total
TEMEDEIF
Do e 4 27 (90l 27 (16)  30(15) 84 (40)[ 0]
ERRIEES
i 9(6 10 ( 4 16( 3 35 (13
A R Egggmﬁ:gnwmnmenml % (8 (4) (3 (13)
Applied Bio-Sciences
ISR ENREIS
Acpllod Auimel Seience 27 (12)[1] 28 (18) 31 (10 86 (40) [ 1]
BEEYEIFE
Aol e Bilogy 4 (4] 33 (12)[6] 33 (9)I6] 40 (12)[2] 110 (35)[18]
LW
P Bocramisn - 30(9 20(6) 32(9 91 (24
Applied Biological Chemistry g
Biological chemisty 31 (17N[1] 33 (13) 32 (7 96 4Nl 1]
FRAIR 151 (54)[0] 151(54)[ 0]
L1 150 155 (56)[4] 157 (65)[8] 160 (66)[6] 181 (66)[2] 653(253)[20]

( VREFREERL. ABTHZ, | JHBABZEERL. AR TH3,

[ ] indicates the number of international students included in counts.
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FACULTY DEMOGRAPHICS

1I%T$$¥$0),J§§& Alumni (as of 1st April, 2019)

RERELRIEMP2FORIEETE

Master's course

&5 IETHE  gro9~ T30

Course End fiscal year

Biological Resource Sciences

ISR EI

Life Sciences

EMERRIBAFFTI

Bioscience and Biotechnology for Future
Bioindustries

BEER
Agronomy
LBEXEN
Animal Husbandry
EAtFER
Agricultural Chemistry
KEFFI
Fisheries
BRE{FEFH
Food Chemistry
RIBEEEMTIFEIR

Environmental Bioremediation

ERIRBAEA LTI

Resource and Environment Economics

&t

Total

FEEFEFESE
Faculty
REERE

Graduation fiscal year

S

Department

2R
Agronomy
BEFHR

Animal Husbandry
RECER
Agricultural Chemistry
IKEZR
Fisheries
AERIER
Living science
BIgLER

Food Chemistry
EMEERSER

Applied Bio-Sciences

ISREMLER
Applied Biological Chemistry

&t

Total

1954~2018

813 [80]

883 [25]
686 [34]

379 [24]
352 [9]
490 [13]
202 [8]
345 [23]
228 [6]

32 [4]

4410 [226]

(5L
fR24~28
0ld System
1949~1953

91

51

18

46

206

REBBERIERIBEDORIEETE

Doctoral Program

X5

Course

fETeE 1RB2~F30

End fiscal year

BREMPIFER

Biological Resource Sciences

ISFAEBRIFER

Life Sciences

EMEZERBPIFETI
Bioscience and Biotechnology for Future
Bioindustries

BERREREZEL

and Envil E

RIFERENTFER

Environmental Bioremediation

REER
Agronomy
BEFEH
Animal Husbandry
EEFEH
Agricultural Chemistry
IKEFEFIHR
Fisheries
BIELHFFER
Food Chemistry
Tital
i _
Bo7~¥9  F7~T30 5
New System 1995~2018 Total
1952~1997
1180 [1] 1271 [1]
1064 [3] 1115 [3]
1289 [1] 1307 [1]
959 [2] 1005 [2]
113 113 [0]
995 [2] 995 [2]
2368 [18] 2368 [18]
1525 [ 5] 1525 [ 5]
5600 [9] 3916 [23] 9699 [32]

1957~2018

166 [31]

224 [28]
118 [28]

6 [3]
72 [10]
141 [32]
128 [19]
198 [17]
62 [17]
103 [29]

1218 [214]

[ JEHEABZELRL. ARTHE,

[ ] indicates the number of international
students included in counts.



ﬁ@?&ﬁ'ﬂﬁ Access

AFRRAMFR - RFAH (UatX)
BT
WEBESER T — L NEEMRR L 2—
P BEERT «— UNHIEER
\ T980-8572 (AT HRER ST HLA68-1

TEL (022) 757-4003
iz €

Graduate School of Agricultural Science,
N Onagawa Area

N

JITEHIX ————o \

Kawatabi Area

Faculty of Agriculture Tohoku University
Animal Research Facility for Agricultural Science
Integrated Field Control Station

468-1 Aramaki Aza Aoba, Aoba-ku, Sendai
980-8572, JAPAN
TEL (022)757-4003

MBEEER T — I NEERE L 2—
f BARBEREES AT LB (IEHX)

T989-6711 EHRAKTRFBRFEM232-3
TEL (0229)84-7311

Field Science Center (Kawatabi)
232-3, Yomogida, Narukoonsen, Osaki, Miyasgi
989-6711, JAPAN

TEL (0229)84-7311

MEBEAERT—ILREEME L 2—
BRKEED AT LEB (K)I[#HX)
T986-2242 =R BN &I BT/ \RIRF )31

TEL (0225) 53-2436

Field Science Center (Onagawa)

3-1, Konorihama-mukai, Onagawa-cho, Oshika-gun, Miyagi

986-2242, JAPAN
TEL (0225)53-2436

.

ILEHX

Sendai Area

I #1X sendai Area

ey =
or Furukawa
ER ESEER
-
Kita?‘steﬂ{ilali:lsgg .. i‘lﬂ—F%
\ HFHUARD DT HET
\ 8 [/ RILBNAEFT] %
\ B, [FRLUR] TE. &
EREHX ! mETER THOEWF v NRE—ILE
Seiryo Campus .I Kita-yobancho Sta. FERIIZH9400m.
suA8SHk [
48
foErl\J(-aﬁngata Ao H M Access from JR
el RIT _ Sendai Station
City Officel Prefectural Office Subway:
2 AHEAEER Get on Sendai Ci
= 3 () ik 9 et on Sendai City
ﬁ?”.l*ﬁ:""\‘"//\x N - al‘ouen ’ Subway Tozai Line bound
obayama New Campus JK|||7q5Rh_ . \‘ Lﬁ;ﬁ%g};{ for Yagiyama-Zoological
awauchi Sta. o\ fliosedor Sigam Park Sta., ride for 9
- - EfE 2 =% - N '
PEEY L ®-. ~~~m.te§;¥on/aﬁlen§ sta) Eﬁ’%g o g@ﬁm y minutes to Aobayama
(== *-._ : = &) Sta., then walk
= A?b%rga-l(ﬂ%;% -----'."------_..--" @ . gé about 400m west ward
1 AMEAER 2 mms g o | R after exiting the station
DRy “IWiﬂﬂZ Omgy! Nishi-koen Sig pob2 AvE- Aoba-dori Ichibancho Sta. : (SOUTH 1 )
L : Kawauchi Campus
SSan :
§.- '.
\ Pl BrThx !
I’ Hirose river Katahira Campus 1
U
4
'I' i. Itsutsubashi Sta
4 g —
¢ ‘.. ﬁg giagsgh’iqsta.
ERR
for Tokyo

http://www.agri.tohoku.ac.jp/jp/access/amap/index.html
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ACCESS

%ﬁ”—l%ﬁz\:’\’\// \DZ Aobayama Campus

Animal Research Facili
for Agricultural Scien

FELAZEL
BERAE

Aobayama Midori
Welfare Facilities

{ N
Graduate Schoelo

Environmental Studies

FrNAE-I

Campus Mall

Aobayama Commons

FENOEVX

Aobayama Commons

[
—
HEMRERT—ILN
Experimental Fields
for Plants
\\\\\\\\\\// Ty e
Agricultural Research and
Administration Facility
BHE
MRE
FARRE
BRI E RER MR
BT RMIAE
/ B R T R RBR MR
KRB AITE

B 1 I R R 50 B
S—Z>J- 2V
B

N

®

= JIIRER

for Kawauchi Sta.

LIV MERIEEE
AI/N=23rt 85—
Innovation Center for Creation
of a Resilient Society

T SRR AR
FEILER

Subway Tozai Line
Aobayama Sta.

%%Eiﬁﬁ
1 [F] A
HEHEE

Creation Hatchery

Center,
VJHBMEEE
Laboratory for Rare Metal Research

EPAV 1N

B AREER
for Yagiyama
Zoological Park Sta.

RPEREEMAER



JH;E:H'JIZ-#J | Ii{tIZ Kawatabi Area & Onagawa Area

BEHEL 42— @
BEBEAES 25 L

Integrated Terrestrial Field Station

[E;E 108543}

Route 108

WXBEEN

e o
e AR RHS
R osgghne: JREEFRAR BT AR
FE1TTIERRR]

TEL1ESH305

to FurukEaEz{/Sgwd:Ii BEE
HRILBHEFEH)IIC]
PEEBEATSIRER
FIRRAENKIA405

qla

BWACCESS

By Railway
From Furukawa-station, take a JR-Rikuutousen
bound for Naruko-Onsen, and get off at
Kawatabi-Onsen-Station. Walk for 30 minutes.
By Car
Drive 40 min through National Route 47 to the
Naruko-Onsen from furukawa Interchange of
Tohoku Expressway.

SR,

Onagaia Sta

N>

EH3ESH MREAERET—ILK

BEME L 2—

BEKBEES AT LEB
Integrated Marine Field Station
WSERA
$RiE
MBREIIRIGHR TRERTE

BERKYIREER (XI5 HE) TKRIIERT=
EHR259~ Ut a—
EER KN JRRAL AR T/INVFHER T =
NFEERKYJREER (X1 5H) TRIIERT=
ESH259~ L h—

BE=
BB EESEIC~IARER- /AP —EESHEEL SR
IC~EE398 5 i i~ RiE41 SR~ Lt 42— (11905)

BACCESS

By Railway
From Sendai-station, take a JR- Senseki Line, and get off at Ishinomaki-Station.
From Ishinomaki-station, take a JR Ishinomaki Line for Onagawa, and get off at Onagawa -Station.
Walk for 25 minutes.
From Sendai-station, take a JR East Tohoku Main Line, and get off at Kogota-Station.
From Kogota -station, take a JR Ishinomaki Line for Onagawa, and get off at Onagawa -Station.
Walk for 25 minutes.

JH)’E:H!!IZ Kawatabi Area

= QBT REIER
OHERRIRLBHIE T+ — LN B MFR AR
OEBRMFIHR
OFETE AR
OxR
OF4ERBE
QIREEFE
ORANN—RANME
OfFFfER E
DBEEMMEBZEAR
DEEHWMEBZEBR
OREEES
OERFE

Q=EE

OiEES
DHBFEENIERER/ \TA
DHEEE

OHFFE

O PERENIDHERY
DEFE

DILHFE

OREBBEMER
OFE2MWFR

O ERERIERR
OEREAERBRIER
OB ERERIERR
OE/KIERERIER
OREHRERE
OFRVTE
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