HILKF

B g ﬁB
= —n
TOHOKU UNIVERSITY
GRADUATE SCHOOL OF AGRICULTURAL SCIENCE
/ FACULTY OF AGRICULTURE
£,
d EE @
ZE2020 & ™
A GUIDE TO EDUCATION & RESEARCH ACTIVITIES 2020 St OF

TOHOKU

vvvvvvvv



HORLGE LR AW HRkZ

Our mission for Food, Health, and the Environment

REBREAMEFHELRE
ATHA2 SE DFREE
RALKRFRFFRRFAER T RICH
FREREER L AFE BT OFMERS
95, ORFER-REICETIEELEM
R RMERA. N F AT NF
TU/A0 -k EDSRRMEERL. B S
FICHVWTHRAIN G RFMRETORRNER
LTWBQHESHRUFMN - X EEER
DOBICEVENEREEREH-T HE
DERICEMTEIEN TEIOHL WA
EXORIREERNLREF,ISRIETES

REBRERFMERHELRE
REABE DRIZ
RAKRFRFFRRFRER T RIS
FEEREERL-ZEICBTOZMERS
T35, ORH-RERECHIIEELE
FIFBCEBEMRA. NI HAIAN
1F77/00 -0 kiERMZERAL. &
WA FICHEWTAILL TRAIN G RFME
ETOSEMLARNEBL V2SR
UZERN=—XEEEA DD, BICEHVER
BRCEREL THRORRICERM TS
EPTEBQEEREFEBELTIIL 2 —
I BENERL. HLWEMEXDEIRE
HFRAKETRBEICHETES

REREFMEFHELRE
AT HA2 SE DEREE
RAKFRERBZRER T, 747
A% -RUS—CTRUBIREFENZER TE
380 LT OHEHCEDSHWERIZERA-
£ 5. ORM-ZER-REICEHT 38
DEFIRBERMEL. RXIERFICHR B
RIEBHHIEEMBL. FUAFICHTIR
VWHIE BV RRBEDESEERET 50
MERETICKDONZBVENEHREE (3
HBol BREDIEE Ttk EHfRIEIC
IREVAEBEVEZICETIEENEHE
DISERHETEOPERRDOFFMELELER
RYBEEDIC BLERIICEDWVTITER
ROBERVHBREETICT

RERRFMAFHELRTE
REISEF DRIZ
RIARFRFRRARER TR 747
A% KUY —TRUBIREREN ER TE
3480, LT OFHICEDSHERIZEHA-
T 5. ORMXIERFICHRIMEIEES
HERML. RF-RR-RIRICE T 2880
SELEFNMEES VT RREDERSE
RETIOMREITICKHSNZHVER
BRLU -4y T B (S L. &%
DEFHEHERRICFIGERET IO
FERROFHHEELBIRT HEEDIC, &

TRIICEDVWTHIERROEERUHER
EEYNTD

=

z‘: BRI iRiE

70 o < o - e

o AL AFEFETIL, RICIBTS

T | BEEEMLARECELORHE

Go | E5TE. ORE-HERRNT

) SEEENMEREEE-EEL,

3 B BENE E LR K DE

i EOEE L, HACERTES
BENEEL LB O—/ SR
BT, S PR A E BT
AN EBEEE LIS, 2018
DEBEENEBATNS

al BFiet iRz

)

+ RAAZBEH T, 7707

5| RS- CRUEBBERENERT

IN &350 LT OHECEDIZHER

o | BREER-EHTE, ORK-EEE

B momvsrsnmmsERces

YV srummecEn e REs

] BT 52 ¥ HEHELERNICE
I AA)F 1T LERETIOH
B EOBREAEL X5 AOLHE
ERRTICHEDDEEDIC. FERED
Lz OBROEREEL TR
DEEN-EBHLBENEERTS

wF

7%

H

B

R

FUBIC -

VAN
/

B
=
gh
=

X

FIRRT RAEOELE
FMREFOMBREAERK
FREDFBIT
BREMMPZEEL
ISREGRZEEI -
EMERBIRBAEL -

O%MBFOMBEERICL T, AR RIBEMAICE T4
BINTCEHE T HEHIC, [EMTEEERT | 20DISHMREE
RREL T EMEERFICETERAZMHLE DEED B,

OBRMKEPRERDSEI LM AEREEZRARRICENLE
BY28-BEEMEED T LERIVHTENT, N F YT
CPRERBREBEFNEF RS SRR R EHET 5,

ONMAYAIL R, NAFT7 /00 —ICET 25 E L Rl
EEAL. BSVVREMICESWAEICHE GRS EEMEZEAIR
(CR =N G R LR ZB1E T,

OMBERREMZICEROET TEDIVRT LD REEDD,

OMBEAERET—IWNBBERR L 2—CEHL T BL4DE
REREEDHIC, B, Fild. ABEEEICEZESERT—I

ROBRIBISFAFIL 1= EE S 2T LOERER MR EED D,

FEBDABIT

/_;E#;@EEF%*;I,?*&{, ............................................................................ 34

ISHEMIEER
B R (FR)
M7 -HEE YT X

A - PR 1
B R BER
BRI

BERUSES -

- 39
- 42
- 44
46
52
53




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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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.

The Laboratory of Animal Health Science 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
@ Animal Physiology

‘An‘\mal Production Science
Core - s -
quacultural Biology @ Fisheries Biology and Ecology ®Marine Plant Ecology

courses | Applied Aquatic Science @ 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 ‘ Environmental Crop Science @ Environmental Crop Science

Resource Sciences

(076] || oFo) g tilp = RSV EREN R AN NN ENIE IR 98 @ Resource and Environmental Policy

Division of

courses OIENE N EEOREEEEEE S HERIENEY @ Continental Margin Deep-Sea-Ecosystem Dynamics

© Environmental Biotechnology @ Biological Oceanography
©Insect Science and Bioregulation @ Land Ecology

© Plant Breeding and Genetics @ Plant Cell Biochemistry

@ Plant Nutrition and Function @ Plant Pathology

Environmental Bioscience

Applied Plant Science

Animal Biology © Animal Reproduction @ Functional Morphology @ Animal Nutrition

Molecular and Cell Biology @ Molecular Biology ® Enzymology

Endowed courses|Animal Health Science © Animal Health Science

Microbial Biotechnology © Applied Microbiology @ Animal Microbiology

5 9 © Animal Products Chemistry @ Food and Biomolecular Science
epceloiicodlinctoplendlicali @ Nutrition @ Terahertz Optical and Biological Engineering

@ Biodynamic Chemistry @ Bioorganic Chemistry of Natural Products
@ Applied Bioorganic Chemistry

S
Core -

courses

Applied Bioorganic Chemistry

=l e dest e e fE s @ Bioindustrial Genomics @ Marine Life Science and Genetics

Endowed courses|Fermentation Microbiology @ Fermentation Microbiology

Joint Research Chair| J-Oil Mills Innovation © J-Oil Mills Innovation

Integrated Field Control Station @Field Science and Technology for Society(Cooperate Laboratory)

S g Environmental Crop Science ® Land Ecology
Integrated Tenestrial Field Station ustainable Environmental Biology ® Forest Ecology

Integrated Marine Field Station @ Integrative Aquatic Biology

] Tohoku Marine Science Project

Tohoku Agricultural Science Center
for Reconstruction (TASCR)

Field Science

International Education and Research Center
for Food and Agricultural Inmunology (CFAI)

Applied Biodiversity Center

International Integrative Research and
Instruction Unit

Faculty

Faculty of Agriculture

® Crop Science ® Horticultural Science ® Soil Science ® Plant Breeding and
Plant Science Genetics ® Plant Pathology ® Insect Science and Bioregulation
® Environmental Biotechnology ® Environmental Crop Science ® Forest Ecology

©® Environmental Economics @ Field Science and Technology for Society
® International Development Studies
©® Agricultural Economics and Farm Management Science

Resource and Environmental
Economics

©® Animal Reproduction ® Animal Nutrition ® Animal Breeding and Genetics
Applied Animal Science ® Animal Physiology ® Functional Morphology ® Animal Microbiology
@ Animal Products Chemistry ® Land Ecology ® Animal Health and Management

Bio-Sciences

Department of Applied

©® Aguacultural Biology ® Fisheries Biology and Ecology ® Marine Plant Ecology
Applied Marine Biology ® Marine Biochemistry ® Aquatic Ecology ® Integrative Aquatic Biology
©® Marine Life Science and Genetics

@ Plant Nutrition and Function @ Molecular Biology ® Enzymology
Biological Chemistry ® Applied Microbiology ® Applied Bioorganic Chemistry @ Plant Cell Biochemistry
@ Bioindustrial Genomics

®Food and Biomolecular Science @ Nutrition @ Biophysical Chemistry
®Biodynamic Chemistry ® Terahertz Optical and Biological Engineering
® Applied Biological Molecular Science* @ Bioorganic Chemistry*

® Analytical Bioorganic Chemistry* @ Bioactive Molecules*

Chemistry and Life Science

Department of Applied
Biological Chemistry

(*Cooperate Laboratory from Graduate School of Life Sciences, Tohoku University)

Office of Administration Technical Division Agricultural Library

University Research
Administrator
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Dean, Graduate School of Agricultural Science and Faculty of Agriculture Vice Dean, Graduate School of Agricultural Science Vice Dean, Graduate School of Agricultural Science
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Advisory Special Contact (Visiting) Professor Akira ENDO Advisory Special Contact (Visiting) Professor Hiroshi MAEDA
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partm Laboratory Professor Associate professor Assistant professor Research Associate
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EYHERIF il EA Yu FUKASAWA
Forest Ecology Yoshihisa SUYAMA BE %
Ayumi MATSUO
e R e A BFE Ll R BT
X i’ Crop Science Koki HOMMA Takayuki NAKAJIMA Teiji NAKAMURA
Plant Production Science
B £ E=A | mEE —®& || EL ¥
Horticultural Science Yoshinori KANAYAMA Kazuhisa KATO Manabu NISHIYAMA
TET S WE Mz || BF HE
Soil Science Tomoyuki MAKINO Hitoshi KANNO
BHE BR5A
Yasuhiro FUKUDA
PMRIRS AT LE hnEE BAER | ZH TE | #F BEReD
Sustainable Animal Environmental Science Kentaro KATO Chika TADA Hironori BANDO
M A& o7
Fumi MURAKOSHI
BYEERF
Animal Production Science BB E RS ik EE || EA FHm || NI E—ER
;ﬁ Animal Breeding and Genetics Masahiro SATO Yoshinobu UEMOTO Shinichiro 0GAWA
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4 B A TER B %@ || AdnikoHAGINO
;?I- Animal Physiology Sanggun ROH A-H5F >3y
g Kwonjung YI
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£
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Aquacultural Biology Makoto OSADA Keisuke TAKAHASHI Kazue NAGASAWA
3 KEERERES Rl Fse || FEE BT AT SBF
s N Fisheries Biology and Ecology Satoshi KATAYAMA Kinuko ITO Kyoko KINOSHITA
2 KEEMEERF
Applied Aquatic Bio-Science p—— e
e KEEHERES BFAR OB O ER RE
E Marine Plant Ecology Masakazu AOKI Eri INOMATA
(==
g KEERLF e FE RE R
2 Marine Biochemistry Yoshihiro OCHIAI Toshiki NAKANO
=)
RIBERES B R O|| Hx BF | E B
Environmental Economics Shinobu KITANI Tomoko IMOTO Shin OYAMADA
71— AR T mE B || KE FE
g o Field Science and Technology for Society Tsuyoshi SUMITA Chinatsu YONEZAWA
BRRRRES
Resource and Environmental Economics o — — - = s
EFERRES 2R BC || BB x| F-Z-ZF0Y
International Development Studies Katsuhito FUYUKI Nina TAKASHINO Keeni MINAKSHI
REREREY g B || AH E£— | KK KA
Agricultural Economics and Farm Management Science Fusao ITO Keiichi ISHII Asato MIZUKI
BEEVEES AT LZF (50#E) REEMEES AT LE GOME X
Integrative Aquatic Biology Integrative Aquatic Biology Minoru IKEDA
B RIERZ (50w HIEEYRERZ GOEE WE @GHEE =N
Environmental Crop Science Environmental Crop Science Mizuhiko NISHIDA Ryosuke TAJIVA
BIRRIRBURS: i) ERRIBEBERY ‘R &A B/E B—
Resource and Environmental Policy Resource and Environmental Policy Kenji NAGATOMO Ryuichi FUKUDA
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Continental Margin Deep-Sea-Ecosystem Dynamics Continental Margin Deep-Sea-Ecosystem Dynamics KR WEEE)
Akinori YABUKI
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Departme
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Environmental Biotechnology

EYEFEE
Biological Oceanography
RIEEGEZE
Environmental Bioscience
LY FIEE RS

Insect Science and Bioregulation

FERE £ RE S
Land Ecology

EYREEES

Plant Breeding and Genetics

ity bl 4c 2

Plant Cell Biochemistry

eI RERL
Applied Plant Science

Y REEES

Plant Nutrition and Function

EYRIEF
Plant Pathology

Y LR F

Animal Reproduction

PRRER R

Functional Morphology

YRS
Animal Biology

HYREBLELF

Animal Nutrition

DFEYE
Molecular Biology
2 FiREEZ
Molecular and Cell Biology
DFERT

Enzymology

B B AR
Professor Associate professor

SF2F8RA1ARE
(as of 1st August, 2020)
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Assistant professor
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Kinya TORIYAMA Yukihiro ITO
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Waka SATO-OKOSHI Goh NISHITANI
By RE B OME @ RE EE
Yasuhiko KONNO Masatoshi HORI Atsuhiko NAGASAWA
NE k—B  FE R MR FR
Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
WA s
JbLe KFT: Masaya YAMAMOTO
Hiroyasu KITASHIBA FeTALF
Tian AINAN
N Bl—
=B HE Bl &= Soichi KOJIMA
Mitsue MIYAQ Toshihiko HAYAKAWA EY =D =0
Yonghyun KIM
wE B | AR RBE | AL HE
Amane MAKINO Hiroyuki ISHIDA Keiki ISHIYAMA
=iF = 0 RE B 0BT BT
Hideki TAKAHASHI Sugihiro ANDO Shuhei MIYASHITA

Animal Health Science

BN @A R’ @t FE AE
Kentaro TANEMURA Kenshiro HARA Yuki HIRADATE
By R | (ATLIrAEn
Tomonori NOCHI Islam JAHIDUL
kR #® EAE E mR BEF
Kan SATO Motoi KIKUSATO Yukako TOKUTAKE
RE BEZ
Masahiko HARATA
NI BA ZH BA | HE BX
Tomohisa 0GAWA Eugene FUTAI Masafumi HIDAKA
RE A
Hisashi ASO @) B 5%
GodLiE e Tomonor NOCHI Y& 3B
Haruki KITAZAWA  ehdd  EEFE (i445) Tao ZHUANG
@& @)1l 4= | Takehiko NAKAMURA
Hitoshi SHIRAKAWA
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MAEDERERRE R Shuhei YABE Mayumi NAKAYAMA
Microbial Biotechnology
HYHEYF Kl # RiE KB
Animal Microbiology Hiroshi YONEYAMA Tasuke ANDO
HYMERE 2 & X MNEF
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2
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5 Biological Engineering Tomoyuki FUJIl Masae TAKAHASHI
g
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= P R
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: Biodynamic Chemistry Kiyotaka NAKAGAWA Takahiro EITSUKA ZAK BHAEE
s Yurika OTOKI
8
s
2 KAYE MR R BHT
8 N . DR
ca Applied Bioorganic Chemistry 5%%%;“«? WF %=y K B— Yuko CHO
ioorganic Chemistry : x o
of Natural Products Mari YOTSU-YAMASHITA Keiichi KONOKI @ TRE X
Yuta KUDO
EMEREE 2R BX W #Xx B
Applied Bioorganic Chemistry Shigefumi KUWAHARA Masaru ENOMOTO
T B
BERFBERATLE ;A ML Akira WATANABE
Bioindustrial Genomics Takahiro SHINTANI Bk HTSE
5 Silai ZHANG
EMERFEEREF
Bioindustrial Informatics and Genomics
il IEE
Masamichi NAKAJIMA #HE BA
Marine Life Science
and Genetics EH O OBEX Hayato YOKOI
Yoshifumi SAKAI
FEMEYF (SHHE) Ak Bt BHE PR
Fermentation Microbiology Katsuya GOMI Shoki Fujita
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: \l'-f et . % HEa) Shunji KATO
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Field Science Center

Related Organizations
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Department
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Integrated Field Control Station

EEREHAES AT LTS

Integrated Terrestrial Field Station

ERKEGEES AT LER
Integrated Marine Field Station
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International Integrative Research and

Instruction Unit
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Tohoku Marine Science Project
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Graduate School of Life Sciences
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Laboratory
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B 8 AR
Professor Associate professor
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Assistant professor

Field Science and (ﬁ)ﬁm B ! (*)ﬂé’}% =
Technology for Society Tsuyoshi SUMITA Chinatsu YONEZAWA
RIBEMRERZ mEHE HE HE =
Environmental Crop Science Mizuhiko NISHIDA Ryosuke TAJIMA
T14— IV NEEE L RS GO/NEBIR—B | GORE R || WEERE FE
Land Ecology Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
GoHEHE  FEsA
Yasuhiro FUKUDA
VLo s e DECE R ES | GO AR || (o ZHE FE | GoHF BEfom
Sustainable Environmental Biology Kentaro KATO Chika TADA Hironori BAND
G AdH 7R
Fumi MURAKOSHI
GRE B
T4 —ILREYFERF GO A || YUFUKASAWA
Forest Ecology Yoshihisa SUYAMA EWE
Ayumi MATSUO
BEEVEESAT LR ME X
Integrative Aquatic Biology Minoru IKEDA
IALA-YT)N)Y
Cheryl Lynn AMES
RIEKRZEIUH LIV e BB
EEXEE Akihiro KIJIMA BH 2R
Tohoku University Marine Science R =z Toyonobu FUJI

Restoration Support Office
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Applied Biological Molecular Science

EaEdiEtE

Biostructural Chemistry

SRS

Analytical Bioorganic Chemistry

D T B

Bioactive Molecules

Motoyuki HARA

B R

Yoshikazu TANAKA

fEeA

#L R®E
Takeshi YOKOYAMA

Makoto SASAKI

R -

Atsushi UMEHARA

Hirokazu ARIMOTO

Bl &

Minoru ISHIKAWA

=i KiE
Daiki TAKAHASHI

RE FN
Shusuke TOMOSHIGE

By F
Research Associate
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Graduate School

TS E ENEESS  Biokinetics of radioactive substances

R B A M IR IR 1R R A 5B P

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

A RETESEEIRIS  Ecosystem adaptability science

JKBIIBIE(E{EFRIS  Reconstruction science for aquatic environment

KB EYRIEEEREISAERPY SEEEIEBEARIZA  Reconstruction science for fisheries
Reconstruction Science for Marine Life and Environment
MEI7 RIEKFETU AT ABEHEFIEE

Research core Tohoku University Marine Science Restoration Support Office

S, = Af s BEREBR IR F—FIZ  Resources circulation science
L CIN S
Science for Reconstruction System Development | T Rases

Information technology for agricultural science

ae M B SRS Functional food science
f@ERFEFIS  Health and longevity science

BORE2MERIZ  Food safety science

ERRMEEE - R ERIEER F AR

Food and Health Science for Disaster

EEES T c— )UK Advanced Field Science

IT 2% Information Technology for Agriculture

Tohoku Agricultural Science Center for Reconstruction

Education core WM T /AT >332  Extension at GEJE* Damaged Area

KEEBESFFES  Joint Lecture on Disaster Revival

EEERFY  Administration Office

B8R 7 S EHESRFLERPT  Cooperation with Society
Information core

7—HAT7EBFY Information Archive

LEESE Livestock Immunology

JKEESJE Marine Immunology
{E¥EeyE  Plant Immunology

BS%&E  Food Immunology

By  Agricultural Immunology

EEGEEHEE  Medical and Agricultural Inmunology

B f2ESE{M  Food and Health Evaluation

ST LA RS ST Synchrotron Light for Agri-Bioscience

L4 HEESE{M  Safety and Function Evaluation

ME- NI ARRE I =Y Antibacterial and Antiviral Research

S ERIESI{H  Ecological and Environmental Evaluation

[EIPEEHE  International Cooperation

— N\ of S T2 ST o 8

&EHE  Cooperation with Society

%t &5EH#E  Communication to Society

International Education and Research Center for Food and Agricultural Immunology (CFAI)

{SEEIE  Research and Administration EEIE  Project Administration

300w

en

B # Agriculture and Forestry

ZFRMESATEAT  Applied and Practical Research T FE Livestock

JK [ Fisheries

JB{=BFE Genetics and Breeding

ZREMESRE ST 4T Basic Research and Environmental Analysis

4FPL4HE  Physiology and Ecology

Environmental Research
Z#EMET S Engineering and Environmental Analysis

Applied Biodiversity Center

—\' R k2 B SR N FHE

=4 Engineering

I8 Planning and Management
{SHEEEIE  Economics and Planning

R E4RKS  Business Economics
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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.
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DIVISION of BIOLOGICAL RESOURCE SCIENCES
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Laboratory of Forest Ecology

HADHFMEN - IEREIEEEHREL T ThSDE SR IE EIRHY
SHREDOREEENELRMS FEBFHNRRET TS, o &
MHEMERREL T ThODFERBE- 5 [EEEIEORR- 4
MEDHEERLEEREL TS, ThbICE, HRICKSNAEND
ERESIRIEEIERL. ZOENSERETIREADBELEIEL W5,

We conduct forest molecular ecology research for the conservation
of species and genetic diversity of world forest plants and endangered
species. We are also studying forest microbes, including their community
structure, distribution, relationship with climate change, and interaction
with other organisms. Through these efforts, we aim to understand the
ecology and diversity of living organisms left in the world, and build the
next generation that coexists with its richness.

()RR T OREIRICH T BRE
() FMADIIEAE S T SEE

(Left) Field survey in tropical forests of Indonesia
(Right) Wood decay fungi that decompose dead trees in the forest

k2

Laboratory of Crop Science

XA XEED NBIOBKP TERRELBIEMERMEHREL.
DA E R ORRBREEL T RABBR DRE P INBHEM,
ERFFROBRERIRL T 5. MRTEE. (EMEXNWEREE. WE
EEBPAERRAT, H88 2 L BB ORIE, RS DA%
ETHBN T2 TPl -2  EFLOHBICHBIEA
T3, MRESPH M CEBLANOED, RRRESTO
BEGITL. BHOT— IR TOEBIRBIT 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,

. Utilizing simulation model and remote sensing for crop production,

. Studies on Soil-Plant- Atmosphere relations,

. Physiological mechanisms regulating ripening processes in rice,

. Morphological and physiological mechanisms regulating pre-germina-
tion flooding tolerance of soybean seed.

O~ wN

FARCH I BEE R, IUOTE EFTHHAINT, MIEOI X PN GEEDED FtESh
T3, HMPEORAFBMBORD P TRATICLZEEFHEEOETIEEIA TS, |
BEBOREFMEE, FROBRHEENDREHENFEPFNEELRETHD,

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.

=g
B=F
Laboratory of Horticultural Science

BHOREIZDIFZFEPRY., RIVB IV TEICEERE, A4
DEFBIZEECEEEMEMRTIREL TS,
FLHMEER:
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Growth and development of horticultural crops such as fruit trees,
vegetable crops, and ornamental plants are studied primarily at the phys-
iological and molecular levels.

1. Floral induction and fruit development

2. Sugar metabolism and keeping freshness

3. Induction of vegetative and reproductive growth in everbearing
straw-berry plants

4. Development of abiotic stress tolerant crops

5. Metabolism of functional food ingredients in fruits

EXEES
OEZEMORRICEOIBER. EIZ T DET.
QORZE1EMDR R (SHEL -FITIRIESR M DRI,

V-PPase
Cell death Sugar Cell division

Ethylene ABA

PIN1 < PIN2 Sink activity

Sugar metabolism ™, / \_Ppase

ERLCTREICRVREDMT ERAZE

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

TEERAEOBRMEELBEDHZ TH), KRXPKEEEHICENDETF
EXZABREBETFDOVEDTHD, ZOLIELFCOVWT ALK EE &+
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We are studying soils which support life and food production. Our primary
disciplines are “Properties, genesis, classification and utilization of volcanic ash
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

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

_Si, mEOBR

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

ErEEHEMIE. BEMEDHREERDH TREIRT 2EREIHAIC
FATAHIET BELEBEEATE LU, VEAVZDERER
SRTLNERIh AL, BRREDEE. ROLRLMEDRIR, RIFSH.
IRIX-—DRBZEDEMBENI FEL TE

AAPEF TR, ChEDHEMNBI5THNOREPREGFEORE
ZORMBICHL T REZ BEMFORADSFERERE T, BF

Animals including human beings have spent their healthy lives using circulating
bioresources smartly through interactions with microbes. However, pandemic outbreak
of infectious diseases, collapse of food safety, environmental pollution, and energy de-
pletion have happened, once the circulating bioresource system has been interrupted.

Our mission is to solve disorder of animal condition or environmental hygiene
caused by the microbes from the veterinary and microbiological viewpoints. Our
research subjects are as follows. Elucidation of mechanisms of infection, growth, dor-
mant infection, severity, microbe disruption by immune cells for protozoal, viral, and
zoonotic infectious diseases; development of antimicrobial drugs using carbohydrate,
peptide, metal nanoparticle; molecular epidemiology using genomes of protozoa and
its symbiotic virus; establishment of animal waste treatment/recycle system by com-
posting and methane production; development of a new microbial fuel battery with low
environmental burden.

BOICIE, R, D1V NBRE@ B OREAD R, 1858, BRE
2 EiEb. REFIEMRICLAMEMTIED ZEIB DR, FEHE.
TFR. B F /R F RV BRAEEDORRE. RRRUEEIIILZ
ERWED TEZEN. BREEEEY O RIME- X2 ALICLDE
BRERI AT LOBE, BREGHOH - AMENRASLORRSE
1T\,

(BEZE) 7T ZRYT) LOF—L XSO EIWE O E F I8 EE
(BRA) x4 RBETER T MEN

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,
ANEBILE->THERLEHE B DM DB ERIRICE>TEUE
BEABICELZE—INP R BB B REZOMEICHEHZED
FETHB, TNEDICKMEE T, ORBEDBERBRE TR ICE

The aim of animal breeding and genetics is to efficiently im-
prove the genetic performance of domesticated animals such
as livestock, experimental animals, et al. To achieve this, we
have been studying the genetic evaluation and breeding strat-
egies 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, meat quality,
and feed efficiency in pigs.

3. Genetic improvement for reproduction and meat produc-
tion in Wagyu.

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

wéf_&)@ﬁfl‘iii RO, QERORIEME. NEHLURRRFIBAED

BIEHVEEAIC B BEHETRIZDRSE. OG- ICH1T 6 RIBREN HLUVE
WNEENDBERRURICET IR, @7/ LIEREFERLBE LU
ICHT 2B NFHEFENRIE. HEICHIEA TS,

BO—2BERE AT (PhonEDEIE)

Pork loin muscle and meat quality (tenderness) measurement
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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
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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
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RER LR RDEIE D=0 DETERAE L2 2 L AN BB A S
TRHODRBEEIEDRAEEES L2 2 FEWFEOT7TO-FH
SEHEA TS,
1)BEZKBEORFILVES 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 ECETERRRDSEHIH DS FL NIV TOREER, 20
HABICE D20 FORBRENICLDRIBHFMR. ERMIEDEER
DEmEL TDETEEHIEDRS

2)BENADBREEMPAELBEREED B OBHMERED/0
DB R E BB RIMERS IS DAZER

(%) K2 7714 D2AEXBD GnRH AT FR RN

() 2741 GRRH AT FIMEEIZEBEDBHE (A, B) 7HRM— AL S TIRML TV BIIEADSIEHE (C, D)
RN TR T 2IVEBROES 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 ?
700N

~N o O

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

EZRINCHEIZTIOHIIER AL/ B TRESN XX OEAER (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



IKEFE) £ RE S

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/ADTEENREREL 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—IT

2. A LICEELBRRER2DHN) S DIGEFFHE
3. HIBDEBRICHEIC T SR FEE QMR

4. BEICHIBEM SHRMEEZABHAIORHEA (K1)

5 RERBEREFELRE

6. RIEEALTEROREER 51 (H2)

KOEE-BRFEIRRIC LB EM S HRIMEFTE 2 FEHORBTHATEER
Fig.2 Structural equation model of children’s
environmental behavior
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71— IR =TT
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 BHSOBELZRIEL LRSI T LOBE,
RIBRZEFHE. VE—ME2 P TRGIS ILLBRFEEHESCEEERR
PLWFIAEICET LD THB, FiftrlRELRMKEED-HDIER

This laboratory aims to find balance between biosphere and agricul-
tural society. The main research subjects are as follows: Construction
of society with harmony of environment and economy and Analysis and
monitoring of biosphere by remote sensing and geographical 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. Monitoring of coastal area using remote sensing images

5. Integration of information technology and agriculture

6. Post-disaster reconstruction of agriculture

B OFBMEICHORIBA TS,

VE—M Y L TEHRDERAR ]
An example of remote sensing image analysis

EFRAREF

Laboratory of International Development Studies

ARE TR BH-ER RIEMEOBRER B0 DELBOR-
EDHNAIOWTHE -MREET>TNS, 7YV T7ICBY 3 g7 ]
DR RE [RERFEF | OHMFEEAVTERNL DIER LI
HEERLTVD, TREMARBEILT D4R THS,
OBRXBCRICET 27O THEEARNED 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 THECARCEIIEEMRETIG HEETTIES X IDEE]
@7 THREOEERNICHTZREADEE

AHF TR, BFEL ER. REMBICESELZBALVWRE»SEN)HE
HCFEHRER FEXEERORMICEZEHOCTHRETIZEN K
H N3, EREHBHRTITIES X R GED R B 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

RIS TICHIIBRRABE
Farmer interview survey- Indonesia

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
DELPEREEE DNA SHICEVBASHICL, BIRORE

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 E£BIRELTVS,

e, FYXRTUVELREDBEEFHEY OETEEREDH L EEE

L. ERSI OB a2 (AL - BREFHI 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
OKBDORERBEELZFD=ODTIEREEM DR
OIEMDIRREFHET 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 [ SOHTIAIZ]

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

BKEBR EOERREPBRRMOS EICHIRE K ICL THZE
EEDH B, ADDER P HEFUISRE-MRETI,
OEHORE G ERRH TS CRMEROBENZEL. EIRE
IREICR ¢ 372
OBREREDRBEREIRIMBRECREFREICSAVEBICH

TR
QRN MIROFEE LRI R OEEA L. HRBEROGRE-EARUVE
REZICET IR
OXEEMRETEENBREESICET MR

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

BWKEBRMERN 53BN HEERTE45E
Policy Research Institute, Ministry of Agriculture, Forestry
and Fisheries, Government Building No.4 at Kasumigaseki

BILRBERREERT Gai)

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.



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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RIBECEYM IS

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.

e DEFHRRARIMFEREAAMEEG S5 LM EGRREN D
FI%E
ZhSR A FEEFECEETF ITFERELLMET. TN TODNARE
B MEEHRRL TOMBRBEE EEFEARR,S. HERETOE
MORIEELETEZLEL 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 HIERREEBDEMIS. BFERR
DEEEZABERFHC, MIKIRIBOM . #EHE ZENCRBEDoTVS,
ZDI=DFIEDMRE T, BHEEMERDKIEHFIHEWIKES
HELR DS Tall BFERROBEAEREREZAL 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 RN IEREL TS,
MEBFI L/ BEOIOLEHE DR FKISIEHELN), KFE, ATEE.
IR, ERBHLIVEBIIRATNS, BATHRARRKICETETS
TRRNUNZDENZ, £RZ. DTEEFLEEOHRTEZLDERE
EHIF 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.

BAX, HEMDE RICH T HIEMMEHEE DERRL EDRREITTHE TS,
if:\ BROTHCEERICIE. HICKRELFEEZ IS, T2 T, ZK
RENRRLU-FTEIOHBDREF DI, KD BROEIRHEEE
516?3%%%#*576&&%(-_\ ZNEFIRURIC LB E R ﬁ

MOREFELIT-o T,



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
BEABMECE T ERENICLIBRRMOEARETL>TVS,
ELTERE.

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. DTS, BRTHAMEICED I BEEFDOIRRETL.

Using rice and Brassica plants as the main experimental materials, we study
the molecular mechanisms of plant reproductive systems by analyzing the genes
participating in pollination and fertilization processes. We also attempt the devel-
opment of a novel breeding technique by DNA polymorphism analysis of genes.
Additionally, for the first time in the world, we have determined the nucleotide se-
quence of the genome and have revealed the genome-wide SNPs of a large num-
ber of radish accessions in the world. In this laboratory, a lot of Brassica plants
and related species are preserved as genetic resources and used for research.

1. Molecular genetic studies on self-incompatibility in Brassica
2. Study on tolerance genes to environmental stresses in rice and Brassica crops
3. Genome studies on Brassica crops for breeding and genetics

ZTDEEHIER ZHEMEERASHICL (& T 1XPT T 5FHEDS
BREIDZEHD SNPsZRITEL. IhHEY—H—ELTIXDIESEXR T T
SHEOMEEREREEFOREEEDH TS, £l F1AUITENT,
HRICEER T/ LB EESIEREL, SSICHR DL DS/ L
BN SNP 2B CL TV B, KRR TIREBICT TS5 RHEM SR
BEEEERLTEHREL. MRICFIAL TS,

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. Tabb HERICLDKFERLELES
DEMBREARMICEBRTIERRILE. WK EDOESFHDIRT
HBEEDIC BN DEEREIAPERLERICTHB, TNILERFL
i3 HEMBROEEEERT ZFIRERTHEY . BRLEREH DK
S3REBEDRERRE LD, Thizbld, TEEM THEAREETIVHEY)
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.

HREERRLDBEERAE, ERFEULICRETZRERROS FAH=X
LEMBRYAERME L, BYOEEEPERMAMNEEZ ARNICH
RY37:-ODICAMRELITLTIToTWS, BEDFEICRELT. 4
FEMFOFE, EEFREA ERECAREN, B FAEEN
. BEARRRET I v VEBMELIREED 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) CIRRERICEB T 3T EERMAEA 2 (RR), BEDKTCO,
BHE(36 Pa) TRRZTLLERIREAEL,

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 5113 B ERIRIE R

B: CMV OEBFEMHEH.

C : HXL NIRRT CIRML 2 CMV ORERIL 7 B

D 13V bBERDFH

E: WOEREN X DOMIBCRALTVSHFo

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. ¥ XEMIEEMIE - 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

RREASOEES LU ERKICET 20 F IO REEHT 570
DMRREBLT. B DO REEEERLERTREICT 2D FIRHNDETEEZR
E/LTWB, 5510, B ORIERRICRIE T 5 R eiiE (IR R &) Xt
RETHIET MIRBREEE FRT 570D REHEBOBELEIEL
MMREFTo> TS,

1) B DOEE LEBEUFIRICH 2B FEIT R A OHEIBREZEA

Our research is focused on understanding the molecular processes
of functional and structural formation in immune organs to identify target
molecules that enhance immune activity in animals. In particular, the aim
of our researches is to establish an immune strategy that protects animals
from mucosal infections by focusing on immune system that develops in
mucosal tissues.

1) Elucidation of the molecular mechanism of maternal immunity in the
mammary gland to improve breastfeeding quality

2) Elucidation of the developmental mechanism of immune organs during
fetal and neonatal period

3| Prevention and treatment of intestinal infections in livestock by improv-
ing the immune and microbial environment in the gastrointestinal tract

4) Elucidation of the pathogenesis of mastitis in dairy cows and develop-

2) I D U RIS AR AL U RET 3B T Sk 7 AR

) REDBAICHI BRI HEM RSOSSN F B
<L
/A

DA DAERORERBRBLZOF RIS

5) E S R O AAM P13 £ 38 O AP LIS
ol

ment of strategies to control the disease
5) Establishment of a histological evaluation technique for meat quality
grade and its application for improving livestock productivity

YIADIA TIVR (BRED=
R 5HB#E) DR () B
EICRETZME L) /NE
Blood vessel and lymph vessel
around the follicular regions
(%) of Peyer’s patches in
mice

BMRBEF

Laboratory of Animal Nutrition

RE REORERBEIBOISBERATHEEDIC, TIVBRPESS
H AR T /IR EDREROMEREE %, BRI AL AR T
BIRFOLANIVTHERL, £ZICISA T3 RET T\,

OB BREFROREBE(LANIFE S SUHE B OB

Our laboratory investigates nutritional characteristics and regulation of
the metabolic, physiological and immune functions in domestic animals.
Our studies have provided the evidence that nutrients, such as amino
acids, vitamins, polyphenol, etc., have novel potency to improve the me-
tabolism in gene expression, organelles, cells, and whole bodies, and the
results are applied the animal production in animal farms.

1. Biochemical and physiological functions of nutrients in domestic ani-
mals.

2. Characterization of nutritional metabolism in skeletal muscle, liver and
immune organs of domestic animals.

3. Identification of nutrients to improve and prevent the decrees of pro-
ductivity under physiological/pathological stress condition.

4. Modification of omics and flux balance analysis for farm animals.

5. Application of novel animal feeding and management technics in ani-
mal farms.

@ZTM)DERE. FHE. REELREICHTIREEIRCHARN
ORBAN R P EED AT L] LEIESRERDIER

@Ay R LH T Z 9 7 ZEH OIS A

OBV LREEERMOEERZICHIBE

LEDERSF (£)&7n17—-kF(H)
INThOBM TLELEND» EES
Dairy calves (left) and broiler chick (right)

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

B2 N EIE Rb OG- EEERIEL. BN ORI DY MEDRBPRBBRE T« AYEr
HHRELTVD, YRBF TR AEEPERNIAIZTVE—a MENBE AR RLE [EMOEHEEE] (K1), H30
BT7IVINAT— B IN—XVARERED [FR] (K2) ICEh 38R 22 N BOBECEEE. S ELICERL. 2ha0
HEEEX D THRABOMBPAEH B M AT TUT VREIEADER. ARNELENOOREBRCPHRN T7/0-7 (K3)
DOBERMEET T3, XIRE SIS L ER BN IS ERN. RBRENTOELFRFE, TIVF4IT I,
EERRREEMBE TOMBENZNEEFEL T Bk 40 VB E KA DRI # AEER T 2 R B £ 1T - T\ B,

Enzymes and proteins maintain our health and life-sustaining ability,
while they contribute to the diversified biological functions of living organ-
isms, and produce a variety of metabolites in fermented microorganisms.
Our researches focus on the structure-function relationship and molecular
evolution of enzymes in specialized biofunctions (Fig. 1) such as snake
venom (venomics), pearl biomineralization and biosynthesis systems of an-
tibiotics, and also in human diseases (Fig. 2) including Alzheimer’s disease,
cancer, and Parkinson’s disease to develop new biomaterials and drugs.
We also develop the modified enzymes or molecular probes such as nitrate
sensor sNOOOpy, which is applicable to monitor nitrate level in cancer
cells (Fig. 3). In our laboratory, we determine the structure of enzymes
using X-ray protein crystallography. We also analyze activities of enzymes
biochemically or in cells using yeast and mammalian cultured cell lines.

B AEMDRSTRIEEE (NES (A) ERIR A F3IXT -
Yav (B) ICEh AR VB DB RIBE

F2:ERERV oy 7L A—t R E R, EhytIL 2~
FICLBTINIRBDERNE, BROLES THHE
T35,

H3:eMEHEE HeLa #E2 D SNOOOpy, #ERHHIICE

1T 3MBIERDMRIBREERE TES,

Fig. 1: Enzymes and proteins related to the specialized
biological functions including snake venom (A) and
biomineralization (B), and their 3D structures.

Fig. 2. Amyloidogenesis reconstituted in yeast.
y-secretase activity was monitored by yeast
growth and reporter enzymes.

Fig. 3: sSNOOOpy in a human cancer cell line, Hela cell
Nitrate concentration increasing at intervals.

2

X3

RE BRI EEE
Laboratory of Animal Health Science

REBEEEICSVURROBBRICHENEY ZHSNTELY RAP
EIENU TERER DM DIEEP KX LMBELY, RELRE
DRERIEH KDON TS,

ANEMBETE. EMPARETIER EREEEERALLREKE
MOREEES 2T LORFEICIA. REDEREREICIRHTBER

Although antibiotics have been used extensively in livestock production to treat
diseases, the transmission of drug-resistant bacteria to humans via meat and milk
has become a major problem. Besides, a stable supply of healthy livestock is re-
quired.

Our laboratory utilizes the innate immune system of living organisms to develop
a healthy production system for agricultural, livestock, and marine products. In
addition, we will challenge the development of a health checkup method that can
detect diseases in livestock at an early stage, and create an environment for grow-
ing agricultural, livestock, and marine products free from any reliance on drugs.

Specifically, we focus on (1) the mechanism of action and development of pro-
biotic feeds that improve the disease-resistance of livestock, (2) the development
of an early diagnosis method for bovine mastitis that can be easily measured in
dairy farms, (3) the establishment of an antimicrobial-independent disease control
method in swine farming.

BRTEDRRICHEL, RICESHVBEKENDERIREEIBET S,
EHRICIE. REOHRMEER LS TONAF 77 XEH O 1R
BREBAC RIS, BERG CREICAERI LV IE X R IED
F%. ERICHIBMERICERFLLVERRIERF EDOEILET o5,

REEENREEELD

Thinking about the health of livestock production
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AEHL EFERTETAZLEOTVWBNAF T/ O —HICHTHHMEREHICKT
TAURWEFBICISADIOIC. FRISFEISRIUIINIERTHY . REDERLHSR
B CHAIMLVWEMERERY EZBMIC. CNCHBEBRRTIHD/N\AFT7./00—.
REME. Ra2. RAWLE. BREFEREFFICOVTOHRELMEZTD. Ih
ICE O TEMERY —AERREBR CEDRVAFEBELRRBRREMEBR[ L. EMo
BROEFRICE I ZIEEE MREEL THFHIND TR RENERHFEEEIEMICH
BARANMETEBIICER T B.

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

BRICEFNIRMISRALEBEAN &), EEMEEFCRR T
ICEX THAHFIREMN TEREINh TVB, — AT R REEL>TES
BRMTLIF X REENREREG2EFR BRI RESLHERRE
LT3, Hald, RS DRk LHEEEDEEMT, SOICRYT LIV
F-REXPEFBERFROANZALEREENEL T UTOLIE
MEET>T\B,

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 (ji) 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.

OEEED DERBERICRKITT BN

QEMTLINT L DREALZFEZL TEM T LILE —RIEHIE DARER

@EEZERPEI. PA. BEXHERZDERBZERZINETFHT D
KRR D DREBERRHT

DEEE OHA LRI HERE B4R

OBRABDEIBHAE

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

6. Functional analysis of
Japanese food.

TSR EE > TR D ORI DR BE

4 =4
REF
Laboratory of Nutrition

RERCPEEMRRR DDV ERICRIETRECZOIEREEBORA
EEMELEHRB LM RETTo T2, Thbb, SEREETTIVEI (FE
PRIR. BILE- BZEp, FBEE) R BEFREYTR, GLEERAVWERR
& EDRFLANIIVTORIBRREACISESEMBRERZAVEHSE - MREfT-
TW3, BAENICIE,

DELILKXEFF L EEDELI DFFMEREDEZER
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 lifestyle-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 in
human bitter taste receptors with the individual hepatic nutrients me-
tabolism.

QORBRFUESRHEFEE LT IRBR S DEIREEEDREN
OEMEKRL 72— PEYNHBRO—BEESE L RIEFPRRRE
FED{EAZEDHZER
OREBEROHPICETNH RN EDRREZDIERHERF DR
ORMESD BHEE MEICKIZTHEBOEA, FTH3,

4. Improving activity of dual fermented rice bran products on metabolic
syndrome in stroke-prone
spontaneously hypertensive
rats, and diabetic mice.
5. Elucidation of the effects of
food ingredients on renal func-
tion and blood pressure.

E#32K2(MK-4) i3, EPACZiEM LS £, JIL
O—-XFEMA X ke EREED,
Vitamin K2 (MK-4) amplifies glucose-stimulated
insulin secretion via the activation of EPAC.

FINIYEY T

Laboratory of Terahertz Optical and Biological Engineering

TINVYERNTZERF TR TINVYEEEELI B TRl
EESTHEU ), BEREEENDI=—IVERBMIEMEFE-THDD
NELNILT, EbDRRREIRIBEORREICKIL DM R ERIEL TL\5, 45
IS, KRET O X THRET 2 S0 MR- 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

REERSBBOFINEG T CREILT2DIC(BRRIEZHA DS
BV, ERLETEDBIEER TESND) BROTEN FRIE, EiiF->
27 LB ORE-HIEICEI T pRARIRRE. [LVREF PSR EIF T3,

the field of food science, and engineering.

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

BOEIBEMEE TIRAERILEY. BISEEEYSEROC BR,
BB EERT. SARERE. (FREEOMRE TS, T/ SiEtk
BAFALAMPTERTAEMNBEAELREL. HEPHEEEEMEL T\,
D77 EHEEFAEDOLC/MS ([CEDPTEDRIREFRIBRIEDEH, 15

ERE, EIBEMTME, RREMOER. FEREESLUESRE
BOHE
@UOMIBAAL DA HIBRIER R NV EDEIRHEE. LB

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 kainoids (domoic acid and
kainic acid) and mode of action
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 HERHEEICLBEMBO T

Analysis of biotoxins using Q-TOF MS

EMHEEIF

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.

EMEER MO E R

Examples of our natural products synthesis



BIZFBHRATLE
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.

MEBEHT-o>TV\B, EHEAREL T, BADEZEHABREET
DFIVHIEHEFE. MRNA DREEIBEZ NI EOER|#Hidk mEEE
g RIBEFEICICD BRI E D BREE, RIRBECEBREE
FELEFRE NVEESVICZRABENOSERE. KFIBEN NI~
ZADFM D EREER. RIREOEZIM IS EICRT M ICEVEA
T3,

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.
5. Elucidation of molecular mech-
anism for drug resistance of fila-
mentous fungi.
IMUAYZE2L—2—%ERALLBEBOMm
DT

Yeast tetrad analysis using a micromanipulator
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Laboratory of Marine Life Science and Genetics
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Our laboratory investigates genetic questions of aquatic organisms,
mainly 1) Genetic improvement of aquaculture fishes, 2) Genetic con-
servation of aquatic organisms, 3) Development of efficient methods
for sequence analysis and 4) Developmental genetics on flatfish meta-
morphosis. In particular, 1) The estimation of genetic parameters in
quantitative traits in the guppy and its application for aquaculture fishes.
2) The estimation of genetic population structure for the construction of
conservation method. 3) Development of efficient methods for analysis of
biological sequences based on theoretical computer science. 4) Genetic
understanding of development and metamorphosis of Japanese flounder.

B BRmMrRROERHBRICANS
JyE—

Fig 1. Guppy used for model experiment of
selective breeding.

F2 A7 HEEFAOBENESR

Fig 2. Genetic population structure of Japanese charr.

3 eIXDEEAEGMILFRaroEAIEMTEH AN

Fig 3. Flatfish metamorphosis, transition from symmetric to asymmetric body plan.

HREMEMZETHBEE
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 LUITDELT—< THIEEHEL T3,
1. MR LU ZOEREDOE AEFE R FORREEEE OB
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3. HE O HENER
FHIRMT1T )~
DIBEETDER

3. Construction of gene
knockout library of
Aspergillus oryzae
and its application to
molecular studies.

AA=TTF I —%FIBLIER
B OE R T RB AT

Gene expression analysis of the
koji mold using an image analyzer
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J-0il Mills Innovation Laboratory

BB EECBIERICHARIZIEN/ SN TVWETH, ZORIC
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MATEHEEFRETI L. FBICEELRETT,
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Edible oils and fats are oxidized during processing and stor-
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.

BB BRIE DA (B0
K ESTREBE LN
EERT B, HaldtEe
DRALMH EDLSIZL
TERTEDHDEEIRE
BY.

Oil 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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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.

AERMRDT T ROTEEEHEBROBKTF

Flowers of Brassica plants and the pollen tube elongation on stigma
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TEMEGTFI-IFERR

Experiment training courses

HEER

Cultivation training of crops in a field



BERRERFFI-A

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.

IEeRE. LERERETE. REEEY. LBRREHRLEOEPTRH
BEZRDEFRBELTER, FIFIC, FFERIDDRRENEIF—
WHRDEBICTNTEMT B ENBEF 5N SMBOEEH
FREBLEMRIBOEBEERODECHICAFERDERMEICHA S,
o, BRRVBHN (BE. BB, 1RO TEENZNETOERE) T
DEMFAEEBETV. Tr—IRICHIBEHATEHERTDEEDIC,
LR—MER DI —Z2 T 8521 B, 4FRICIH ADDMEREDEIDN
HFA5—DEERL, ChEEETIMRAEICFIBLEEMMEEL TF
ERUDTRICE DB, SFAFRICE. NEANBZEEDHIEDHE
=bHBo

Y-, BT, A AER, REBRER- k. &% BH
DARFHECRZELBRERBEN SMAE-HBEHEL TWV\D, ZFEE
13, RERFREE B RIT-AHEORBLE. BMKEE LD
RS- DERFHER 4 EICTBEL TV B, oy KERRICEZ LR
. EFROEERIETEDD LB,

REREZOMR

ATHEEICESEBIER OB TURAETHE S RBADFHLE

NS DBRIMEEEZSHITEREFE

36

PAELRITSH

(%}
i
o
=
g
[
@
=}
o
o
w
I
o
o
<

s}
i
=
i
=
=
o
<
o
]
a




37

J A=A R
DEPARTMENT of APPLIED BIO-SCIENCES

IRNEEEIEY/E S A i RS

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 reproduc-
tive 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. Elucidation of the molecular mechanism in-
volved in the functional and structural maturation of immune organs and
its application to the prevention of infectious diseases in 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 medi-
cine (animals and human) by using lactic acid bacteria (LAB) as probiot-
ics/immunobiotics.

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

(9) Sustainable Animal Environment. Controls of infectious diseases in-
cluding zoonoses and recycling systems of organic wastes from animals.

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

BIIHIKREND70% & 50 5EEH I, FHREI800m ERL T
WHRMZ D DENAM R TH D, BEHNUONDEOHIROIRE &S
TRIEERFENEIBSEEHIC, FFECAE. EXHHY (BE. 7=,
Ah. 2, IE . HhZHE) . BB TILINBE, RIS HEYE
BH DWbNCEELARED5L TV, BOEYISBEV 1K
BREISEICL CERBLTEY, BEEEMEZOEE FEIIAXKE
hd, £o. ShODEMIL. BEEEMTEBVERER S ERL. —5
(IR EFRE R T CETERIN TS,

BEEMRZI-RITRHNI &Y. BERKKIEICEFT 28
HEMENREL CEREFLANIDSERERL AL, SSITIEEMERD
BMFBERICEZET EEF EBP EEFSIEEEEEBEL
FHRE-BEIFTHN TS,

1TERICETRRICHIZREERF | LEDEREELTAI-ZD
HE -MEABOBBES HEASN S, 2ERDBHPIRIEEEREZLE
BMERASERUENEOERE-TB. %EBICIITREMEESR. KE

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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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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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.
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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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ﬁ DEPARTMENT of APPLIED BIOLOGICAL CHEMISTRY
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Chemistry and Life Science

(PO —-Xd BRRLF. S FERILEx CRAE® S TR
* REF BEEDTEEx REMEGLFE EHEELE #
BEDFREE. TINIVVENTFZOIOFFFHEYL. ICEFNA
FEESTRMPERD FOBEEMEDRERICOVWTHELMRE
ToTWV3%, KER TR SHEN BRAMERHCFIEL. 49 %F (x2' 3
WD) P ESRIEEMRRHIFTE T 5. RITEDSNTOBIIZRICI.
BB ELTERTREDOE G RMPEFRAICHIT 5B
{EEEEDEREERUZOZI-REEDEDYEVOREEA, BICIEZ
DRfEFEEL TOMBRLEBOBR AT, BRI DRERICKE
THEEERIT. BMTLIVTC ORES LU RRIEFIFEDEITICLS
BYMTLIX—DOMR. EREOHEERITETOEEFIREDRE.
ELIEIRDET BIRABLRENR S OEBEDBRIACE TR B BRO T,
HREEEOME. BEEECETIRRDFERE. SHMERTRD
ODIMEMELEMD R FTH 1 BAOCEEEETR T RRAEHE

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 laboratories 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 bio-
molecules; proteins; fats; carbohydrates; nucleic acids; vitamins; natural
toxins; and drugs. Students learn biological and chemical approaches,
e.g. biochemical experiments, genetic analysis, cell culture experiments,
animal experiments, organic synthesis, and detailed structural analysis
using analytical instruments like nuclear magnetic resonance spectrome-
ter 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.

{EEMERRELEEBIP ORMEN L2 ERMTE. BPEOEEY
Beu3ARBORECMERE. S A EDRZE. EVEEFERE
BOREA, MEBEZNFEEAVEZREBRS OFHEEDRRE. EE
ICEE T35 NIBICERTA D FORIREEN 5, 2FRETD
FHE BB OERICPDELREBIIBES (ST 5700,
MIEF. EMFLEOLFHERB L. MIBLFE EMERILE. 5
L WEMZ. RELF EMLF. BRLF. BR{tF20EFEM
BEMBDOEHEERIET 5, SERTHE. FRIFREICHEMICHEHS
BEETV FREFERRETI. PEFRINFHEBLT, [BE.
BE. EOE. BT, RE(RREW). BR. MEY. BRER. #
FBAMICETIRRETV. SPF TTOFEEMRICLELER TR
Kifi#B157 5. 4F XTIk ERFICABL T SEADT—<IZD
WTEER MM ZTETT O,

EIEMMEOEIBIE T RERECSEI/ORM T —EAVS,
For purification of bioactive compounds, rotary evaporator and several column
chromatography equipment are used.

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

AAEF TR, EEICEET 32 1 7BEFDELEBLAEE RS DT
EEMIEREY T ZTODFHAEE Y 71 4 B FIBMEERRAT © X AR iE
EiEERNEEDRERD D FRENMFEEAVWTHEBTSILEBEL
TWb, i BASHICE S/ HEEEE E LI EDERL TV, £
BRET—<EUTIIRT .

(1) IREMEMENDER L INTBDH FHAEDEZRR

(2)BER A FEMAUFRIEERITF EDORSR

(B) AIFEZBIEL - B IER BREE OB OISR
(4)BEBERICILHL - ERE OHEERE

(5) BEIEX SR IOV A= H i R M E DB - B BE AR AR
(6) AR DOFUER FIEIHEE DAZER

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

3. Structure and functional analysis of proteins relating diseases
4. Structure based functional alteration of proteins

5. Structural and functional analysis of new antibiotics for measuring infectious diseases

6. Study of the translational regulatory mechanism

XAt RIBERRTEICLWRE L TUAB A DIBIE (£) £V 714
EFEBHEERFRETICELRELLRY — LS HOWEE (F)
Crystal structure of TtuAB complex (left) and cryo-EM structure of
ribosome (right)
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aEDFENRE
Bioactive Molecules

ARREL, BEFSGOEREREEZICU ERERESTFDTIN
WINFOD—REERT D, EFRIICIE REICEETZL /08
DHEHEEERVIEIERBES FORER. 7IANN1A0D—1%
FEEBWEREEED FDOHFHULADZ X LRRER. £ AHERED F D&
NENREERET 20 FREETORELEEBIET,

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-

YRE T, BRERILE. 5 FRIRENMF. A2 StELF
LEDNBEPIEREEHMERTIVHOIZEMREERT S, FAN S
FEXET. BHEER. P FHRREMEREEYL, EHRFEMRICHNT
EELZTIROMEEEBIET.

some system

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

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

RBICEET 221NV E
DEFEBERISEIER
HREDTF

The bioactive molecule to
induce degradation of the
target protein

DFBRILE
Laboratory of Analytical Bioorganic Chemistry

LAHE BEOBATHD [LZ2EEMZORETEL | THEEE
BHTNB, BEDEEMRRT—7IE. 3DICKHNTES, E—I, BEIRAY
F=hT 7O —MEEZDISHEL TDAUTAC i THB, AUTAC I3#
RAICHEETIRERRZ/NVE, INARUT L EEATEICHBETE,
RIFEDOF AL TEREEH TS (Mol Cell, 2019)

RIS IRV TRERERINE S 2MBR OMED 5. SHIM
MEICEDEERIPTLEINTVWEY BRADPSOFEMENENRE

The Arimoto Group studies biologically active small molecules that
contribute to human healthcare. Research in the lab is currently focused
on three major areas: autophagy-mediated degradation of disease-re-
lated substrates by the AUTAC technology, development 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 spectrosco-
py.

BIZHLW, FZRIREFONOTAIUMBEOREREF,IL T, FHEA
BUZPkEL TV,

B=DT7—7Id. BREESHRDME THD, EFEE TR 1 RE
KRN ERPBUSER SNz, BRI, BREFORIEMTEZ R
SEBEHESTVS,

AUTAC

EHEY AV R U G DY

HRBRICHRNICES ST
(G
c A—hT7I—
RERENF L& BBRE

IYIRVBEIANHRS

AUTAC ICEBRBREDA T 7Y — 3%

Autophagic degradation of disease causing targets (gray: down left) by an AUTAC molecule

FaiEElF

Laboratory of Biostructural Chemistry

EMHEET I ZRAHEN (RAW) & Az RS
B EELEMERERTIEND, BRARILFEDF LY TR
BHAFTHZEITHEL HILLEREHEEMP D FL NI TOE S
BWREBADY—ILELT, BIERTIANNAFAOS— MBIV TEER
FHEEESTWD, AOHF T BRELEFEESCEZELEMEEEE
THRBERRDONRNELER. ZDODDHLWERRISES B ERE

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.

LERICEEATOSBERRY (H)TBEL AR C-CTX-1EFIVFIY)
Current synthetic target molecules (Caribbean ciguatoxin C-CTX-1 and portimine)

DRFEERDICHRET TV, SHIC, IBEERAEDE R EBEEE
HEDEEALEL T RRMERE T M MBS FORIBEE
SRR EADISHZEEL THREED TS,
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Transgenic rice overproducing Rubisco exhibits increased yields in an isolated paddy field of Kawatabi field center

WEH BExier SM9% : @pessny

Amane MAKINO Research Field : Plant nutrition and function

Al WE o 5% EpRpEtsEy

Keiki ISHIYAMA Research Field : Plant nutrition and function

ERESREREAEL HERAOOIBEEMD . BMDHE
WWNT2EEBSE, HRWEREEEN IR TIEEEELSL
TWET, — AT [BOFES] LIE. ABR. ZEOERMEIEICHEK
BB DEEEZH > TELLY . BT BRCERHBRRIRES
RESIZEILTWET, SHRIG BICHVINEMRER T BMEEIE

T3 TEINEICSHTIERRFI ARG SVEMEELTIULEN HIET, Bl LA ASERERETARHE 7 — Ik 25— BT
FIRAE TR, A2 STE, /PeHERRIEISEEFRBARITERWT, REEHARLER BARMIRRES] D2 R FRORAY, KRREAERALLKE.

534 A B3 Rubisco h* #91. 315 B (L1858 & h /-1 % (Rubisco 1581 ) #{EHHLEL 7= B
AT B TFHRBRAFTMIC I > TIEHINZBMEF NG THIETZICIE. XHHFEE
BIUVRBEAPSEAREEB LTI ENEE A, 2016 F4BICHE DB LBEEDIER.
[Rubisco 581 RSN ERERRANFELS ZH V] EOHIFIA TN, BRRIZS TORE
WAEREINEL,

ZD1%. 2016 FENS2019F X TDL4ER. JIET1— IRt 2—0 [E=TFHERAED
B HMRBEKEIZIS ] #{EHL. Rubisco i1 xDINE St iRz TV L2 (K1), ZDHE
2,10 gN m?LIEDEZHBERICEVT, NEBICHTIEZFEDEZRDB LEEDIC,
Rubisco 581 X DIKINED . /ReHVELENR 17%H528% EIILEL /= (K2), I5IC,
Rubisco 1581 % Z M Rubisco B DIEMEEBICH A BEEDE LA ERERINEL -, KA

FRA%REDTLED Rubisco 18581 X DE S S M LIS DL INEBEINSHE Uz er
B2 2016 EN52019FEFTOAERID/MeA, Rubisco 1%,

v - = 7o SR =} Nem — A Z 1z NN e
PAVELE, ZORRI. BREETOREEAL. RIETRALIC S AR HENEY b S AR ROER. 10 5 N mobL LR HER
FMOIEBEIMNIHEV RN EEFEALER THH TORETT, T, Rubisco #1381 X DRI E A ML= (Reh. RENLHAHRD).

P # 5 & © Nature Food (2020) 1(2), p134-139 & X % : Transgenic rice overproducing Rubisco exhibits increased yields with improved nitrogen-use efficiency in an

experimental paddy field E#% : Yoon DK, Ishiyama K, Suganami M, Tazoe Y, Watanabe M, Imaruoka S, Ogura M, Ishida H, Suzuki Y, Obara M, Mae T, Makino A

T 5\ 7 ORED EECHEERS

A high-resolution map of interactomes in Plasmodium falciparum-infected erythrocytes

INEE KB %z IS : BpmEy

Kentaro KATO Research Field : Infection Control Science

IIVTIE R, TAXEEBICHRZABRED— DI ASNTVET,
B ORMICE>TEMIRBRE T RRICLDBEREBIEEBTHY), FRMIFATHOERR
DIBFEICESFRMIKOBIRICL DB MAEFIERELET, BfpE L BHw -Hn
HIHIZ ZLIFEL WEFRFETT, EFDFRMIRANDBEN HILTHE. FEZD
EREAEXHEEEAGEELFMIROMBBENEREI Y-, BERMmEk
DIEEICENXRSERET, FMBDBEEZDHDEHEILET, ZORBR. B B BB CRELASEAE(ESTEVOR, TryThrA, MPP1)ET L IVEOMR

3 % 5] y A C A + A J Y EAETH2 SBP1 () DR RIEHRFEMNIC LS HBEDOHR (RROX(F);
%ﬁmﬁlf]iﬁiﬁ%ﬂ/ﬁkb‘ fﬂ)?ﬁkﬂﬂ = WEZ/\_&'!R“ ab. Hzﬂﬁ—(@ﬁfﬂj%& #[(). MPP1(5nm £20-F) &£ SBP1(15nm £ 104 K) D7 Bk A (RBCM) i
11BEEHICEMME DEAZED SRR A2 EMEL. Y IVTDEEILEH/5LET, BEOTHLIVELMC) A TONEE (£ (B T IS & A ).

FTHFHTTVT ORERFEEEESERIBEREAT 720, BEKRM
BATRER,SHFRMIKE L (CHESN 2 EQEDOREBIBINETVEL, 55
hRRRUBEEEREY . ERICER/NMNITHEYILIVRICFBEL. 57
BEFRMKAOEAEERICEAD-o TV LE, HESEMBECEFIEME
BRI TINRROEHEFICL TR, B I UTORERER. &
FELICEDZRREAEDHARE ICKIILELE (K1), ThiZk, vFUT7
REFMBATOEREOEXICRTIMEN LT —2E/BShEL(K2),
FHMERBROBRICEIFEIUTEIKDON, TIFUACDWTREARET
HBYSUTHEOTRISHL T, Fir-b BEILHERTOBRC LN BN i ‘ )
.. H2 AA2F7Ub—LEROER. FRICRAESNI-TIL IV HEER T IRRRUTE
HFEIhET, TEEBEOBRE,
Takano R, Kozuka-Hata H, Kondoh D, Bochimoto H, Oyama M, Kato K. A High-Resolution Map of SBP1 Interactomes in Plasmodium falciparum-infected Erythrocytes. iScience. (Cell press)

RRM/Y | 19:703-714. (2019)
doi: 10.1016/.isci.2019.07.035.
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. RESEARCH & EDUCATION TOPICS

REGEFREECARAREDEREZTRT
RABREDOERMA (RELFRIHE)

Synthetic studies on bioactive natural products bearing unique heterocyclic structures

BAR B s

BRI RAME. BHERLE

Masaru ENOMOTO Research Field : Natural Product Chemistry, Synthetic Organic Chemistry

REFRRBENEICBIBRFREADFESTT, BXILFER

HIE N92FE NS D HKEEHBET. RELFDESICFEETHTC

hE-RRELGL. A BTRORBEHF/LBIBEFESBIESSNSE
T7,

WEMCHEMEDENDY DNETHERIEEY (RAY) DFIZIE,
BEPEEDI—NMEEMEL TOFBY EAfF TE2H RAuae (&
M) EHDHDPHIET, LELESS, Zhdl3hTLHEREICET
MRERICDELEBERADPSAF TEIOUTIEHELA, TDLIE
HE. BNOEEME+H ERR TEINRNE AR EDRHEEN KDS
hEY, £ EZEKICEIH-TBRRICIIEELEVWKRY DR AL
BRTDIEDTEEE L), LR B R UFEREP RAM T DO DERE
TEIEMEMERTIEDLHINET, IS, REAMEERTIZEICEST
ZhETICRIBEINTWEEEDFTIEICEZHZE . RAMDESKIC
BT2HMEHNBONZBELHIET, DL, RAMARKILIEFE
EOREIIEETI0H55F. EMFEOEERE L FICOHEES52
BERNBRDAELEFZEBEHRESTAET,

EABELIR G, NoOYILS U8 (A 2 RHEY O T REREEED
), RN (REZARODRERELIHRE) A -7 E(HlE

0

1)
2)
3)
4)

DEFIERBENME) HLUTUFTED AMRREEME) ICRAR
SNBPBEELEMEMECERLERIBELL ODRRYDELERICKIIL
TEFELI AREI COLLRBME IR T M7 FHlidh b
o)—(“TO

LERICKRILERRNERRY

M. Enomoto, S. Kuwahara, Total Synthesis of Bacilosarcins A and B. Angew. Chem. Int. Ed., 2009, 48, 1144-1148.

M. Enomoto, A. Morita, S. Kuwahara, Total Synthesis of the Tremorgenic Indole Diterpene Paspalinine. Angew. Chem. Int. Ed., 2012, 51, 12833-12836.
K. Takahashi, S. Kuwahara, M. Enomoto, Synthesis of aurachins B and H. Biosci. Biotechnol., and Biochem., 2017, 81, 1466-1469.

K. Kurasawa, E. Kwon, S. Kuwahara, M. Enomoto, Bioinspired Total Synthesis of Delitschiapyrone A. Org. Lett., 2018, 20, 4645-4648.

ERRDRET-ECREEN 2 O EEHR
Bt - $0HE R 2 A 7o A UM AE M D RN BE

Fungi can decide and remember: Intelligence of microbes without central nervous system

RE B o BP9 £y
Yu FUKASAWA Research Field : Ecology

RATHTAIEZ—INCH R SIERFETHEPICINDISEDEEEIL
WK ETRADE VDN, FEE-RFERGEDEMEFICHEKTS
BHEDDHBEREZMMAREDERLE(ICLST FHERROMETRE
RICEELREERZLTVET,

TEPICR)DSOSSNABEDOERAFE, FLEIR
(FFEARPHEAIREGE) ERRBLTEBLETH., 2DLD
BEREOTEIC[HE] P ROSNDIHDEIDPIEINET
RIS TEFLBA T, LU, BEERRICREHZ
ROBFLGVEMBEN THIEME TIE. SC1E-RET
RN HBI L, RIRE W7 E G EIREE RE<RE I
HBZENTREINTVET,

g, TEERRICEVIEE S v—L AT, BED
BRAEDTEEEERTEET. BRIV EROREIK
BEICE->TESDITEIERIIL TSI EERALEL,
S5IC FHLWERER DI RIEZDAMA%EEETES
AJEEMEDHH I EN D ELT,

CORFR T, BXHRERERLOEEOERFICH,
RETCRIBEITORBH AN H B D TRESNE L,
BEOEREN AL E [EA] L5 LERTHERY O

M35 © The ISME Journal

NENTH

REMX Z#% © Yu Fukasawa, Melanie Savoury, and Lynne Boddy

DOI : 10.1038/541396-019-0536-3

PEEPERLEETESTVBEVDITAT 7 MERRP LIHEERR
ISR BRI BDM AV EIREDSE I IR HVET,

KENIY

EIER (FOAR) »o R RERBLAERAER FHLOLIHY (LOKRK) P/NSWEERFHLOIHICELIS5 T oE
BHEWS | FILLIY D RENBERERICE ML TEEEN 513V h 5,

3% : Ecological memory and relocation decisions in fungal mycelial networks: responses to quantity and location of new resources
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and FACILITIES

MERSERER T —ILNEMR 22—

EAOKEEICI, g IRRIEA D EL KL DD AOEMIC
WIETBEEMOBE P RKHONTHY), HEir DBER LN L AR
HFEY 2T LOBENS GEEL > TV, B A2DEERDOALEST
BEIET2ERRC TSI R, 28, ABEEEEETERDE
BHEET—IRICBWT REBISRMT2EMEEI T LEEETS
ZEPTRRHINT VB,

BRMERTIE. FR15F4A. BEESSOBE TCOEMEEDHE
BEThH-1MBEIGEEABISEEL XT LS I ET—IWRtE5—).
BB EENERYBEME L 2— @S KISEES X7 LEB (L]
T4—IWRE2—) ERFRLTIHEA L. 510, EEEBEFRAICHET
BEAERET—IREIESELE (MEFv NR) ICHHELTEEE
BT —ILREBBRR L 2—] #RIRL

NET4—IRE22— (ARESE) 1. 2,215ha(EREFTRKEXRD
F218) EVSIE AL T —IVRNICH M- B3 - Hith A N T o I RECE SN,

KZMBRIBEL TELE—DEEE - TS, K T1—IRE52—(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)

FEHIOMBEERATIATHEICLIEGEEEAOTRE-KENEAEERDE
ZRLT BEERO T —IREIELEECHHHBREREIBEL TV B, MEHELED
ESE,PSOBBIFELE)VNEN S, ZREIEHRIIZDEZADISHAMRERLE
BN TV, B EI e R AMOKEE £ D /= DIEERIEER OTEAICHEUV A TS,

FRIE-Ei B OBESA I RELIBEEREED XT LB ERF - BEDKIEE T
RELEBEAKIREES T LEBEEHEE) NS, LR HSDT—ILRIFREHEL
T3, WAERET(—ILRATD/HIC, WIREEE F— 2 OF| BT FEEE
LTOMIBIERS X T LOBEEAEEL. BEERT—INBZORIEET-TVS,
GISVINITT VBNV I T — 2B TR I T E 3B R D/=HICEBAHEL T3,

WETREIOATEEICLPERER

BEAMEEE S AT LBE (awmes- g7 —rkes5-)

BEBEREESZT LBUIET—ILFE>2—) E LB »5ALE
70km, BFERIUIRICET 2 RIGTIEFRR/IEHBXEH OIS, JIsE
B, REMO2M 11BN ALY, #ETE2,215ha @ RALKF BB EED
86%% L. KFRIGELTILE—DREEZE D, FTFIFFBAR17EIC
HEINEEEFERSE CH), R RIALKZICBESh DS, BE
21 FICRRPBIERS. FRISEICHBREEERT(—ILNEE
MR a—EEEREES AT LBEGVREICES, 2—RICIE
TFHEEDQBRMERFHLED AT, BREMEANTEM, EHNLHE
WEKEPBEBESN TS, BREDB[IEREARELED S, LiniieE
AVRBEFREERTIRMEELZINCEDIUE MRS/ TThh TV
%, YEE CRFMBEEDODEMBEICEADIEET(—IVREE
BE KERFEDIDICISE S ERT—IINBFFEFIR B L ELFE L.
FBROKXFRENDIHTIEEN TTHM TS,

e MBHEEOHBERKRAALREL T 2EORFEEB
FEPHEAZZEENRIC. [R] ETREXABRE] cOOEPNE
THEEMEF FEHR TR/ THON TS, IEHO/NPSEPER. 1
SAERREVIZAREIS—LEBESN TV,

MRE, RIBEYIRER . BERLEEE. BMRESZATLE &
MHERZOARFNHY), RILUEBO S1FEBRIRREEILTHMK
—E—H (- KE) ICh B RIEV T — LR ZRFAL TV 5, &
e AL A-DEENARRELESL T EREMETEOIZXE
RPIT7O7 ERAY T OEREXRE. BRIBEFREHIE P
SEREM. I M (BEE BAERTE) . SLUTF O
BUZT L BBAEMREELS. SRTIREEF. ESRE. A
EEHEBAF. RAEAFNERXR ISt 2—HEPFBINTEHN,
REDHESTENNADHRE (CLFIAIN TV,

B BEXRICHVTH, BRYPO DR LENEMA S EEETTOIZE
(C&0), HIRIRBOBENFIZEISN TS, ZISHE—LERERAT

EEFRSORBEDAEBRL, BHETIESEBRNOZEFEZ
Bkl Thd, At a—Tld, BRETIEEERRDAL5T. A
BEEEEZOEDBHETIERRANDRZEEFMEL. EEERREL
TONFLADENTEYEEFRDOEILEZRIEL TV,

BERA L ERHSRIEEEREES XT L
BOEMEES. BEA[7—IVRREZ]
FHRT—ILREEE.

BEEP: [fENEGRZEI-ZIDEET—IL
FEB] M2 ONBAEERE.
BEEET:(T1—WRREZ] 7Y b o
BBENEE.
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BRIKEE D AT LEB iz —nrera-)

BEKBEES XT LS (LN Tr—IbRe2—)1d =V 7 A BEEHRIOZ/IIETICAZEL T3, MEEEEMERNBME L 2—%iE
SR TCRELBEENICHTINEMRER THD, BEEBENETIAFEREROFALREEVOIEERBAICHLTI/O-—/NILEE LS
BOEZEDTEIAMEB R TIEEBZELTWD,

AORT LS, BB HESOBMLEFRECSHRABEENLE, MIFOHBT - MEEKEICEEN TS, ZOIIEEREDHET, FERE
EERZPREICHTIRE BEELTOTV\D, 4
ICEENFEDPSIFEENRELA-EE T A

BEEBM || (19b) #FAL. £HEESK
ET3UICE-TEFEMDSHEMEEERL, B
FEMDREERWEREETILL TVLIZHD
HEIZATLCETIERNEEZREZT-oTV\\5,

ARZLANDODHEMZHERICLIFAELSL F
MEYCHENRER RN EAEIN TS,

BH. AT LEBDREER IS, RAAKEKIC
WEREWEEW /-0, FR265FE8H ;U¥ﬁb<
BTURERRICTHE - MRESEERL WS,

ERREGKBEES 2T L REBEMFR HRAEEM 2] (TVIIHKEI9 M),

TEAMS-TU :

% j t * ﬁ 7 IJ \/ .U. 4/ I \/ 11E§ ;% z ?E;X(A/gggéafg.lzohoku.ac.jp/teams/english/index.hlml

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

TR 23FE3811AICREEAMBEAEKICIVEIL A AT EARRIIERNREE S
ZOWBDERICEEBREETHDBEEDELDP DERARTHD, LIl ELSBADILEEY
IE2MEE DT, BEOBFKIEPHHHIROBIE. AREOEZCHBIL T ECTHY., BEE
DBBRIEIIAEE b7z, 2T BHEREPEEEEROWIRTERZAICEES,ICL., BE
HEDBBICIDH-DRRICH SR, BEREEZEDER - AIE AT TOVKLEN $5,

FAT YA I IMETREZE GBELERDAEME) LAEEEAOTMEFLO BEEE
DT ZEEBRRIC, XEHFEMBERELL T RIAEKXENRTBE L) RRAZAKEFERE
P BEMERRBEEECOERL, RRBEAZ- REAZLEOEBSNELEOBBEREZMRED
EMEREEL. PR2SEENSBHFELERERBELED TV\5, S50, BXRHETR HEEE). B
HRMEEEFR. —RTRO A2 EBIBEBLTE
¥EHEEEIEL TV,

ZO—]RELT, HALKZFETI iiitkq‘avu/

YAILREETEEEZHERNIEK
EiREERLETBA F‘%Fﬁlﬂmd)z&ﬁﬂm
REBAECERRAETZERL. SREF VIS
RIEXKEMEREEHEL TR BIHICS T2
ML REDEREZBIRELTGEEL T3, /-
ZORRELL—MBRD A ZIZH> TV
DFEEHHEFTNTVD, FABDEEFE
ERBIETROKR—LR—JITBEL TS,

JO—NIEZFHEEI=vh

TO—/NIVESZHBEIZyMI, BEMER-EZEO—EF
THh), PEDOEFE I R2 THD, A1 yMNE, EEREIZY
N T&HV). FEE T [International Integrative Research and
Instruction] EFFIEN, TALX DT )ILIEE—DRERKET
B3, FHEIL. BEEPYHFZI-X(AMB) ICFTEL. HE
FICEEEHAWTITHhTWS, AMBIE, 72—F+v—J0O—
NIV =5 =297 (FGL) 7AY S LD DDENZFAI TS
FLND1DTH3, AMBEZAEL, EICHKEBTREL VI,
BARANFEEEDICHNATOREXERREICTHRETIE
BO-XEAOSINCLY), BREERRZRETIEN TES,
JO-NIVESZHEIZ MR RIE. D FEWE. HiE
P2 EZYOEE. REDNAZICL-TEEFREPEN S
ﬁ’&’a’:ﬁﬁ?‘égt’(&éo ? Bﬂi%iu*—?—&hi@f&) 3&
BRPREPEMMFREERSEOMBELHM L TIEELT
W3,

I JO-NVEFEEIZMARELHE A ERETIV/O-/NVEFHEIZVMERE
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At g—if WD EE - EFOERLLETIAMBR Y. SEBESINIABEARKE BIES L BRAEEDEREF L BHRE,IOHE -
METHIEEBRHEL TER26E4RIKAIEN . BFEOMEEIHEN—RICZ AEEEHELLD D, {EFRITEVFILVBHEAFERERL TS, %, 8B,
BHROZIATIHFALSKY)., AAEROBIRE DA LSTRZDEGRIAMERL. RMERL RIBRI2AER. TEMER BRBEHAER E
SRR K ERZERREN. STBERERRASLOEIAT AL AH N IR DRBRBE DR HHBEN DHE - R EERL T3, B
FERZOZE (BEH-thF2T) . SHEANADMAZOZER S AN ZHELL,

(RLEEESE 2—FK—L~N—  hitp://www.tascr.agri.tohoku.ac.jp)

BN R B A

BEEFZTIZ2—(CAR).IT BE122—(CAIT), EREF 1=
T IA—=IRZANRI A ZNJFS). BEERF T — RN ZNFS) DI—
AW HY). FH26—SHITEE DEERITCAR 257%. CAIT 2065,
JFS 348, FS 148 BESN=0 ThSIFAMERNCLBARDDER
THE-HEAMOTSHTE RBICERT3HE EEP BB THE,
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BB (GER) ]| T 2Dy as P LDEBRRS (BFE) [EREFT—IREB)IET— IR 2—TOKROEERE [ITEZEB]RO—DEBES (BFEH)

RERBEEBRHEMFA L 2— (CFAID

~EOHES LV EEKENDREERE 7 —NE— 771V AT LORIH~

At a—\d, (5. BE. KELGEEBEZNBYMRETIEEMRE
BICHWT, REEEICRATIMRES FRTICER T2 &ICE80.,
EOHFESHEVWEBKENORBEER LV ZNICIVEESNER
EDREME-FEEEMEIC DWW, MBARICR FHMET 2 -8 X7 LD
BRETOIZEEEMIC, FR2TF4BICEFMRERAD L 2—ELT
AL EINEL B—HISFEDAZ LR REEMEEL T 2020F4ALNVE
ZHISENRIIASNEL /s FIAICEREEEEH Iy MERERERN
(CHBIBEEL. EER SRR O BFEKA 2R S e EFBEEER) A
h-REREGBRFICL). RERRBEOEBHEMRESSICHEL.
HRE)-RTIRMABEEORRBICEMLET, 22— [BRE].
[R4E HEEEFTM |, [ EHE | LU [DEER ] D4ZPITHERIN.
TR BETH AT RO AT LAOBEICDLEL R - EED
BRI CERERISER TEIEEAMBRETVET, COBELERTS
7=DIZ, L 2—TRBNDEEN N T ADBERFZEEFHEE-
FRAEDEREMERXREHEEL TWET,

Yt 2—K—Lx—Thttp://www.agri.tohoku.ac.jp/cfai/index.html

HBMAZF (FE) IZ T [International Symposium on New Insights on Animal Nutrition,
Breeding and Reproduction] B3

RREERFT

R4, REEBM S LU KEEMICERNICHHoTVBERLS
Y RT LIZDWTHFLANIVTOERRRETV, BEBKEND
ReBREREEEERMARICETIRBRIMERRT 2. #
FREEE [REES] 2AHL. EREROERNSFHMA DM
ELED S, RERODRBEMREEIEFMREEET KT 5o

L& HEEFTmERFI

BRESATLAIDIPDIRBESSVERICETNIEEME (B
EEMELE) DEE R FHE T DI RROEE-2
BREL D CREBRAEFHEEICT 5§ MR 5 P E R DREE,
RO ERL GGHET 25l 2FRMRE T 5, &512. &Y
2T LERMCRBKENOEE - SEISER 300, £F
RIEPOEMEY LA ERE2MT -5l § 5 — REXRMERE
HBET 5,

HEEEEBFT

L2 —TRREL-FHEMOERMEERLOERSECERND
DEETEIL. ZThCI->TEFNIHFIMOE R LR D, £/,
1 2—HIEXZFEDBIIKE. EREEXRNEEERL TR
B, SEBILICERFTOTA RSB A LEH(CT2570—
INVAMEBR T 3288, HEICTEBT 5,

EEEEEBFT
LrE—ICHIBT OV IR O REEIREMEL RO A
(BEEHELT B,
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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

JKER- K- A E - AR AR B A SR
Z—THRET BERALT LN

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=

CERBEIMEYT, BARRZOBERIC. RIEOTIER L. BEE/NY
TICUEFLWEERE DLBNRETH D, CNEDRFEZIFELBELSD
BEICNTEIVa ERICBICE A TEEOP BZAETHY., ST
FEROBETOREEL. F1E 93,0001,
#£62,000ff. £1155,000f TaHt). ERBH
10,000t DEFE-ERDP BELHIN TS,

BEPAEORZOFRNERA &RV TLS
RZEFIICHWTH, B EOEBHNETL
TURDBRIFOERENRRE RO EE o
7o BRHRRIFSITEERDIEST2,300
B FMSEFE T 5EEbIC, BRI/ YV
O—F—ICFIBRER/SVAVIRERP 208, &
HE/ MV EI0BHKABF I v—F I
ORBZICFIAIh TWS,

ABMEOEREFRDEREEATIEEA
DT RLLZEHERBEERTIEERICS

FELDEX

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,

F—ZJIAELR



BIRFTIR

§Wﬂﬁﬂ 1Hd, NEMIRREEER (IR, T, IHEF) REMR R (T, BV,
¥). REM R (= '7I~U) éb%ﬁn%ﬂ%ﬁu BB B SR B LU MR FE Sk » S48
Eiéﬂ’(b\ii'o FATHAIL DB EBNEN 2RI THRIEEDIC. £HE
ROBAXLLTRENGEBICETIERME. ZL (BT A3RE - RENRE
EEXERERE TZOERMEETOMRREL T, [RILARICH T BEEREC
B9 5#R%2 | i <FL. 3R(Replacement, Reduction, Refinement) D/RBIZZEEL
TEEINhTVET,

BN R B A

WEYEERT1—ILR

2.73naDIEMER 7 +—ILR1E, BElS (MM 15ME. /KA18
. B4 & B H S XE3MR. EIBHFIEMR, BN
RNV 7 NNOL 2648 (P11 488) . A THEVNE T 7o
M OO (RP1EIGHR), AT B ENSEEEFT1H, 18
MEBHIHEBRIER AEZTLEPHIET 13 41X 4
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HEMIRIZ & SRR RS

AIEX CIENDRBICE DM EET>TVWET, OFDHEMIREHIBEE2ED
BEENFH), INSDEBTIE BE. HBE., AHEE. i:;v*%?”;ﬁ*'&to)
EREAHIED RIEEE RS TVET . ZDIBAE ILAGTEAR EEEGLIFIOENZ
(LB RE,ISRENIEETTOEV _BILRERE DR ELAIAETY, %0){113
BRI ERBATEEDHIET, ZNODEHEEREL. iﬁﬂi@éiéi&iﬁ
BEEEELAEETOEYORIERLZTNSDRIEICHEIST 2 E SR IMENDOIELR
PIThhTVET,

EREFIEMEE (AL SUB000) . & @A E FIaMeE (B3 H-7650)
DI HBOFILIEEEL T, ILNS3I70— LA (ULTRACUT S) 1
FLRINyBR A=K A—8— FZXITLO—52— FKILLBEE, B
RERE. RIEEIEEY HVET, EMERE-BER BR-MEY -+
BEOBRET-TVET,

Frz, BRHARRE G TEA RAERZOMIF. P RELE
DHICHFIBINTHIET,
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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

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) 18R EHERE (The homeothermal laboratory



IEEEED
. | 1 | TE | AR INTERNATIONAL ACADEMIC COOPERATION AGREEMENTS

ERRHRIBER—E 1113 1523180 (A FRGBERaD)

International Academic Cooperation Agreements

a7
Russia

K1Y

Germany

A58

Netherlands

NYTSToa
Bangladesh a8 B
Taiwan

Indonesia

TINEFY

Argentina

S—0Ov/N-AtF7 AU B-Em7 XUh V4

Europe,North America, South America Asia
BERS ES: i BERS - hizf
Partner Universities Region & Country Partner Universities Region & Country
SHITRERRELH RE DY FEMAERERIRZ 2E
Department of Experimental Medicine, University of L'Aquila Italy College of Agriculture, Jeju National University Korea
EIXFEZE ARAY BltEFRFARFEREF IR =r:}
Faculty of Science, University of Vigo Spain College of Public Hearth and Nutrition, Taipei Medical University Taiwan
TEUT7RZE (KEEHE) * ARAY FEBFXRZ (KEBHE) HhE
University of Seville (University Level Agreements) Spain Ocean University of China (University Level Agreements) China
D=2 U R E R R EZ EEBERE (KERBE) FE
Graduate School Wageningen Institute of Animal Sciences Netherlands Shanghai Ocean University (University Level Agreements) China
D=2 KRR SR FIUH BMKE (REBBE) hE
Graduate School Wageningen Institute of Netherlands Yangzhou University (University Level Agreements) China
Experimental Plant Science,Wageningen University
. - FERIHEXRFE (KEREBE) i
ll\l/tl\*i?j Future Food Utrecht F5V4 Beijing University of Technology (University Level Agreements) China
Future Food Utrecht, Utrecht Univereity Netherlands
— . AROI—IVERIKE (KFREHE) AVRRET
Egkff—fiiﬁkﬁiﬁ@qjﬁf%ﬁfﬁ%)’ﬁ (j(f?"—FEﬁf%E) ® N1 Bogor Agricultural University (University Level Agreements) Indonesia
United Nations University Institute for Germany
Environment and Human Security (University Level Agreements) /‘?1”“)‘\"5?7&& (j(iﬁaﬁf;,’;’,ﬁ) % ARRST
s of o —— s Padjadjaran University (University Level Agreements) Indonesia
O 7RETHTI— ov7
SNU TR (RERIHE) * Russia HIR IR (REBHE) * AkFST
Siberian Branch of the Russian Academy of Science (University Level GadjahMada University (University Level Agreements) Indonesia
Agreements)
NN NY TV KRERFR AURRIT
—ss S Ea —=_ s,
—=>xan I\EM’E¥7737‘ b7 Faculty of Agriculture, Hasanuddin University Indonesia
Nizhny Novgorod State Agricultural Academy Russia
\ HYDKZF ING5FYa
SN N T = NN
FIVEF BN A BEE MR TNELTFY Faculty of Biological Science, University of Dhaka Bangladesh
Centro de Referencia para Lactobacilos Argentina
(¢ LBREBR)
TFY AARMAF RFEGRIFER FA)H
College of Agriculture and Life Sciences, Texas A&M University US.A
DITANZTFRET —EARRRERIZH FAUH
Colleges of Agricultural and Environmental Sciences, University of USA

California, Davis
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S 3 5

STATUS of GRADUATE STUDENTS
(OVER THE PAST THREE YEARS)

3"— 'E"B $ %ﬂi Graduates

AR KE R Bl g
Agrlcul(ure Husbandry and Fisheries Food related industries
E JEEFIEHE
Education Non-Profit Organization

FR304F 3R March, 2018
2
7 5
10
ERE
Number of graduates
(68)
126

{5 Db ZDAMBGESE

Chemical industries Other industries

- ZDAMDHE
Civil servu:e Other

Fm%31F3H March, 2019
11 14
i,
8
EESE

Number of graduates

156
(69)

124

Bl N HER Rk (R RBIER

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

HEF MRES

Going on to doctoral program Research student etc.

SF2F3A March, 2020

1 11
) 4
RS

Number of graduates

154
(61)

123

j(":]éﬁ (T@iﬁfiﬁﬁ,ﬁﬂ 235@%%*5) 1'%?5'5 Graduate School (Master Program)

M- OKEE -1 2ER Bl gREE
Agriculture, Husbandry and Fisheries Food related industries
#E FFEFIEE
Education Non-Profit Organization

FmR30E3H March, 2018

16 4

20 BTE

Number of graduates

141
(68)

s

(b2 OB K 2iLESEES
Chemical industries Other industries
C|v|| servlce Other

Fm&31E3H March, 2019
1

21
BTE

Number of graduates

121

(47)

Qﬂb

B OBE AHEE SRR B EER

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

Going on to doctoral program Research student etc.

SF2FE3A March, 2020

12

14
BTE

Number of graduates

121
° 51)

j(":]éﬁ (T@iﬁfi?ﬁzﬁﬂ 335@%%*5) 1'%?5'5 Graduate School (Doctoral Program)

MK EESRER
Agriculture, Husbandry and Fisheries
#E

Education

FR30E3H March, 2018

BRI RS

Food related industries

A4l - BAFERTSTHERS

Research institutes

. ETE

Number of graduates

28
(8)

{3 EihEG
Chemical industries

FEEFREIE

Non-Profit Organization

ZDAMEGESE

Other industries

- Civil serwce

Fm%31E3H March, 2019

BTE

Number of graduates

19
(7)

EEE AHER

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

ZDIMDHE MrRES
Other Research student efc.

SF2FE 38 March, 2020

SRl RIR- RBEER

3

BTE

13 Number of graduates

30
(7)

.

( VRZFREETRL. RETHB.
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B B B (c020ma8188%)  Staff (as of 1st April, 2020)

B

X 5 ; . _ ZOHOBE = ¢

ICEtegor?jes pfgi%s Assocgte%grigssors Assistaﬁnsz;#:;fessors Heseargﬁj Afsfociames FEARIR IR BEHN puErees Total ilﬁ

AR e bic)
Grazﬁate S?H;Ol / Faculty 38 35 40 2 1 1 5 34 156 %
HBEA LR T —ILNBR L &— 3
Field Scieﬁlce Center s 2 1 25 28 H{Jz
g5 4 4 8
Tohoku University Agricultural Library &
B 40 35 41 2 1 1 5 63 188 i

3

E5

8

Ry 3 E
A4 I o204 18E)  Students (as of 1st April, 2020) g
e}

CI £
Undergaduate students g
X 2 AZFEER 1FRRE 2ERIRE SERIBE AFRIRE &t P

Course Student Quota 1st-year students 2nd-year students 3rd-year students 4th-year students Total E

EPESRIFEI—Z £

iR 27(7 271 (9  29(16) 83 (32 !

ERRERAZI-A i

A R Eggggrrgi%gnvironmental o 9 ( 6) 9 (6 13 ( 4) 31 (16) %‘,
Applied Bio-Sciences SRRSO — 2 w
e O 28 (11) 27 (12[1] 34 (19) 89 (42)[1] :

BAEYRIFEI—A 3

Aoy o3 Marine Bioogy 5( 4[4] 31 (94 32 11Nl6]l 42 (12)[6] 110 (36)[20] g

EMFI—A 30 (10 31 (10 32 (7 93 (27 g

ISR LR Biochemistry 80 (10) (10 e @n E
Applied Biological Chemistry A a—2A w
E 30 (18) 31 (D] 33 (18) 94 (43)[1] 5

[a]

A%y ) g

FRIAIR 156 (55)[0] 156 (55) 5

L1 150 161 (59)[4] 155 (56)[4] 157 (65)[8] 183 (71)[6] 656(251)[22] 3

<

=

1%2)

RERELRIEAHI2FEDRIZ

Master's Program

X % A¥TER  1ERRA  2EKRA &

Course Student Quota 1st-year students 2nd-year students Total
HES R O 36 49(17)[13] 56(26)[15] 105 (43)[28]
s 35 39016)[ 41 44(12)[ 3] 83 @8)[ 7]
oo Fture Bindusts 38  52(31)[ 8] 53(29)[ 6] 105 60)[14]

B 109 140(64)[25] 153(67)[24] 293 (131)[49]

RERELRIERISFDORIE

Doctoral Program

B e s 13 17¢8)0 8l 15( 90 9] 13( DI 4] 45 (18)[21]
SRS 13 5C1DI38] 5(2[ 11 140521 24 (8] 6]
B oy orFture st 11 12(5)[ 2] 15( 8)[ 41 19( I[ 5] 46 (20)[11]

B 37 34(14)[13] 35(19)[14] 46(13)[11] 115 (46)[38]

( VRLFPEERL. ABTH2. [ JIISHEABZEERL. RETH3.

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

1I%T$$¥$0),J§§& Alumni (as of 1st April, 2020)

FERZERE
Faculty
FEEE

Graduation fiscal year I=C7
fR24~28
0ld System

e 1949-1953
S}

Department

B

Agronomy
BESH
Animal Husbandry
BEFER
Agricultural Chemistry
JKEEZEFY
Fisheries 46
EERIER

Living science

BIgLER

Food Chemistry

EMEERSER

Applied Bio-Sciences

ISREMLER
Applied Biological Chemistry

o1
51

18

B 206

Total

RERELRIEMP2FORIEETE

Master's course

e o St 867 199]
R 916 127]
%%%%?ﬁgﬁﬁﬁﬁ, Future 737 [44]
o 379 [24]
Mty 352 (9]
Rt Gy 490 18]
et 202 18l
e 345 [23]
P Brsmetaton 228 (6]
;fgﬁriifﬁrﬁ?;ﬁsﬁmnomics 32 [4]

EL 4548 [257]

#rl -
19621007
1180 [1] 1271 [1]
1064 [3] 1115 [3]
1289 [1] 1307 [1]
959 [2] 1005 [2]
118 113 [0]
995 [2] 995 [2]
2480 [20] 2480 [20]
1590 [ 8] 1590 [ 5]
5600 [9] 4070 [25] 9876 [34]

RFRRIELRIEREABED
Doctoral Program

ETEE

End fiscal year

X5

Course
EREMRIFFTI
Biological Resource Sciences

ISRAEBRIFEL

Life Sciences

EMEZERBPIFETIX
Bioscience and Biotechnology for Future
Bioindustries

RFEIR
Agronomy
BEXEFH
Animal Husbandry
EALFEN
Agricultural Chemistry
KEFFI

Fisheries

BIELFEFL
Food Chemistry

RIBERENTFER

Environmental Bioremediation

ERREREFTR
R and Envil E

&t

Total

AREBTHE

32~ 1
1957~2019

180 [35]

235 [29]
128 [30]

141 [32]
128 [19]
198 [17]
62 [17]
108 [29]
72 [10]

6 [3]

1253 [221]

[ JEHEABZELRL. ARTHE,

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



ﬁ@?&ﬁ'ﬂﬁ Access

< s
JIEHX ———— '

Kawatabi Area

7

gipx €

N Onagawa Area

r

.

ILEHX

Sendai Area

RFERERFMERBFE (IIEHX)
MEEALR 7 —ILREBEME 42—
EEERT «—IUNFHIEER

T980-8572 A B EXEFHEE468-1

TEL (022) 757-4003

Graduate School of Agricultural Science,

Faculty of Agriculture Tohoku University
Integrated Field Control Station

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

MEBEAERT—ILREEME L 2—
EARMEHEED AT LEB (JIEHX)
T989-6711 BHEXIFHSFIRRFEM232-3
TEL (0229)84-7312

Field Science Center (Kawatabi)

232-3, Yomogida, Narukoonsen, Osaki, Miyagi

989-6711, JAPAN
TEL (0229)84-7312

MEEEER T —ILREEME L 2—
BEKBERED AT LEB (&) HX)
T986-2248 EHRHTEEAN LK IIE]/NE2T H10-1
TEL (0225) 53-2436

Field Science Center (Onagawa)

2-10-1, Konori, Onagawa-cho, Oshika-gun, Miyagi

986-2248, JAPAN
TEL (0225)53-2436

I #1X sendai Area

ey =
or Furukawa
ER ESEER
e
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:
o ANEAEER Get on Sendai Ci
= 3 @ e, et on Sendai City
=] ﬁlll?ﬁ:\'— YINA “ s Subway Tozai Line bound
Aobayama New Campus JK|||7q5Rh_ . \‘ Lﬁ;ﬁ%g};{ for Yagiyama-Zoological
awauchi Sta. N "\ |rose—0£ Y Park Sta., ride for 9
,__..-_---""""-'..~ ~~~e%;¥on/aﬁ:;§&a. Eﬁﬁiﬁ o:" g@ﬁm y minutes to Aobayama
= ~-._ : P Ky 1] Sta., then walk
= A?b%rga-l(ﬂ%;% -----'."------_..--" @ . gé about 400m west ward
1 AEARR 2w mmn ga o |CR after exiting the station
}”Wiﬂ!lz Omgy! Nishi-koen Sig ba AVE :ba-dori Ichibancho Sta. ) ) (SOUTH 1 )
= Aob: Si
t~° SR Kawauchi Campus =
~~~~ ]
§.- '.
\ 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

%ﬁﬂﬁﬁ#—'\’“// \OZ Aobayama Campus

N

®

= JIIMER

for Kawauchi Sta.
PR

Ix) _
>
Ener;

LohO=ZoA

ative Integrated
ems

-

. LUy MEREEE
) AIR=av o B—
‘ Innovation Center for Creation

4 ||| ) of a Resilient Society

[SERRE

obayama Midori

%Fﬁﬁ elfare Facilities

rch Institute

e
Graduate Sc

Environmental Studies

New Industr
7 T Creation Hatchery
FN Center,

v u
Laboratory for etal Research

g 3 N

RERMEMITR o
Agricultural Research and FELOEVX
Administration Facility Aobayama Commons
EBE
WMERE

PERRE
RS SRR N
w7 W = R e

/ MR TR R SR (\{\ HYAER -
KRB AITE TN for Yagiyama S

Zoological Park Sta.

BRERMEMER



Jllfgi‘E!IZ'ﬁ} I Iiﬂ!.IZ Kawatabi Area & Onagawa Area

BEMEE 52—
BEBEEEES AT LB

Integrated Terrestrial Field Station

MEESERT 1 —IL K @

E;E 108543}

Route 108

WXBEEN

$KE
LSRG )IRDS
JREEJIFAR B FIRR
TEITMIERRER]
TELESH305

BEh=
sRALEEHEE] H)IIC]
PEEBEATSIRER
FRRFEANKIA05

=]
to Furukawa/Sendai

BMACCESS

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.

SHURS

Onagalva Sta:

.
S S IR R — LI

BEME L 2—

EEKBEES AT LEB
Integrated Marine Field Station
WSERA
$RiE
MBREVIRIIGHR TRERTE

BEREYIREER (XI5 HE) TKRIIERT=
ESH25D~ Lt —
EER KW JRRAL AR T/INVFHER T =
NEEEREYJREER (K11 5H) TRIIERT=
ESH259~ L a—

BE=
BB EEESEIC~IARER - /AL —EEESHHEL SR
IC~EiE398 S #E i~ RiE41 S~ Lt 42— (19905)

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.

“I)Ei‘ll’,lZ Kawatabi Area

= OFEBRMANEER
OMERRBELR LT+ — LN E MR
OEBRIAZIR
OF4TE AR
OxiR
OF4FT=E
QREGFS
ORANN—RANME
OfREHIE
OREMWEL AR
DEREMWETE =B
OREEES
PSS

Q=EE

OME¥E
DHBFEBNIERER/ \T A
DS

OHE4S

DOt ERENITEES
202

DAFE

OREBBEMER
OFE2MFER

OB RERIER
OEREABE KRR
OFABIEETRERIEER
OESKIERERER
OFEHREE
OFRVTE
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