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Faculty
(Undergraduate course:
uUG)

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

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

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

Master’s Course (MS)

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

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

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

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

Doctoral Course (DC)

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

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

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

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

Korjog ewordiq

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

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

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

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

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

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

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

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

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

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

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

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

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

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

to a standard that has been appropriately established.
established.

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

area of biological sciences for future bioindustries, using
sophisticated and diverse functions of various organisms,
including microorganisms, plants and animals. Through
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Invitation to Leading Researches for Food, Health and the
Environment.
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Tohoku University
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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, from the production of food to the creation of bio-materials with beneficial medical and industrial
applications. 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. Another pressing challenge, even among developed countries, is the dilemma
of a shrinking, rapidly aging population, which takes a major toll on agriculture from an industrial economics perspective. 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 value chain compatible with maintaining the Earth’'s natural ecosystems. Furthermore, as information technology significantly transforms
our society, agriculture becomes more integrated, greatly improving efficiency and sustainability of this fundamental industry.

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. In 2014, just three years following the devastation of the Great East Japan Earthquake and
Tsunami in the Tohoku region, the Integrated Marine Station was rebuilt. This major project, which ended in March 2021, was undertaken for the
promotion of the "Tohoku Marine Science Project," a Tohoku University priority toward reconstruction and rejuvenation of East Japan. Additionally,
the "International Education and Research Center for Food and Agricultural Immunology" and the "Food Industry-Academia Collaborative Research
and Development Center" are examples of newly established programs that strengthen connections among diverse faculties and graduate schools.
Most recently, in April 2021, the " Applied Biodiversity Center" and “Tohoku Agricultural Science Center for Reconstruction” were integrated to
establish the "Innovation Center for Future Agricultural Production and Food Industry ". These multidisciplinary centers have been established as
educational and research facilities for sowing seeds that will blossom into integrated research projects, promoting and synergizing both local and
international collaborations between industry and academia.

In 2017, on the 70th anniversary of the founding of our faculty, we relocated to the beautiful Aobayama New Campus, from the aging
Amamiya Campus that served as the faculty headquarters for the first 65 years. Visitors to the faculty can take the East-West line (Tozai) of
Sendai Subway to Aobayama station, exit through the south exit and head out into the natural beauty of the new campus. By simply following
the path of the Campus Mall, past Aobayama Commons (a building housing lecture halls, the faculty library, stores, and open spaces), visitors
are led to the Agricultural Research and Administration Facility, appearing at the end as a pinnacle. As a major research and teaching faculty of
Tohoku University, our new start at this new campus brings us alongside the Faculty of Science, Faculty of Pharmaceutical Sciences and Faculty of
Engineering, further promoting cross-disciplinary research and educational opportunities . We welcome you to join us in our dynamic approach to
education and research with high ambitious for advancing agricultural science.
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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
o Animal Production Science @ Animal Physiology
ore

courses ‘App\ied Aquatic Bio-Science :ar;t:;zug:g;llgﬁgg @ Fisheries Biology and Ecology ®Marine Plant Ecology

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

Collaborating |Integrative Aquatic Biology @ Integrative Aquatic Biology

Resource Sciences

courses ‘ Environmental Crop Science @ Environmental Crop Science

Division of Biological

Collabo ting ‘Resource =N =h Vel N2l ® Resource and Environmental Policy

courses DN E N EERDEEEESEEENDTENEY ® Continental Margin Deep-Sea-Ecosystem Dynamics

© Environmental Biotechnology @ Biological Oceanography

[EmiremTETEl EosEEmnes @lnsect Science and Bioregulation @ Land Ecology

©Plant Breeding and Genetics @ Plant Cell Biochemistry

Applied Plant Science Jant Nutrition and Function @ Plant Pathology

courses
Animal Biology © Animal Reproduction @ Functional Morphology @ Animal Nutrition

ife Sciences

Molecular and Cell Biology © Molecular Biology @ Enzymology

Endowed courses| Animal Health Science ® Animal Health Science

al Biotechnology © Applied Microbiology @ Animal Microbiology
: N © Animal Products Chemistry @ Food and Biomolecular Science
Core Sclence ofiFood Function and Health © Nutrition @ Terahertz Optical and Biological Engineering
courses ; i A . © Biodynamic Chemistry @ Bioorganic Chemistry of Natural Products
Applied Bioorganic Chemistry @ Applied Bioorganic Chemistry
I e s e G enTes) @ Bioindustrial Genomics @ Marine Life Science and Genetics

Endowed courses|Fermentation Microbiology © Fermentation Microbiology
r J-Oil Mills Innovation © J-0il Mills Innovation

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

- - . ®Environmental Crop Science ® Land Ecology
Integrated Tenestrial Field Station @ Sustainable Environmental Biology ® Forest Ecology

Integrated Marine Field Station @ Integrative Aquatic Biology

Field Science

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

International Integrative Research and
Instruction Unit

Innovation Center for Future Agricultural
Production and Food Industry

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

Keietsu ABE Kinya TORIYAMA Kiyotaka NAKAGAWA

HEMEEHER BEHR(EE) E Eﬁ E Advisory Special ng) Professor Akira ENDO

B P B B IR E2 ¥
rtm Laboratory Professor Associate professor Assistant professor earch Associate

wE B
EYHERS B EA Yu FUKASAWA
Forest Ecology Yoshihisa SUYAMA nE %
Ayumi MATSUO
Fvs =
YL ER Crf'E ?ci:ce 7’;:*:? HOI\?VI;Aa Tat I'{lj%kl NA?AﬁIIA
Plant Production Science P v
BE=% @ =R/ foEE —® | @l F
Horticultural Science Yoshinori KANAYAMA Kazuhisa KATO Manabu NISHIYAMA
T HE WE Mz || EBEF #BE
Soil Science Tomoyuki MAKINO Hitoshi KANNO
BHE &5
Yasuhiro FUKUDA
BYRES AT LE InEE BEAER || ZH TE | HF EE®D
Sustainable Animal Environmental Science Kentaro KATO Chika TADA Hironori BANDO
i A& o7
Fumi MURAKOSHI
BYEERF
Animal Production Science Y R-EESE ki & || kX FME | NI R—ER
§ Animal Breeding and Genetics Masahiro SATO Yoshinobu UEMOTO Shinichiro 0GAWA
R ME BE
& B EIRR 2 B oM Akihiko HAGINO
’-f% Animal Physiology Sanggun ROH A oFTay
*4 Kwonjung YI
B4
5 KE RS BRE & || &% #n || RE —%
Iﬂ Aquacultural Biology Makoto OSADA Keisuke TAKAHASHI Kazue NAGASAWA
= KRR RS Fril s AF $BF
g o A Fisheries Biology and Ecolo Satoshi KATAYAMA Kyoko KINOSHITA
s KB B - - !
2} Applied Aquatic Bio-Science s A
2 KEEYERF BFA EM
g Marine Plant Ecology Masakazu AOKI
2
3
o [ype -+
5 KEERILFE e FE ¥ R
=) Marine Biochemistry Yoshihiro OCHIAI Toshiki NAKANO
=]
(= —_—
HrT BF
BIERES Tomoko IMOTO 95 /X
Environmental Economics H-o4 (x8) Kota MAMENO
Jia LEI
— N T ] AL 29 1TETT 7.5,
BIRRSGAEA S Fie\dzclnce il;dl;e*iﬁjiggu_c'et Tsuﬁosai SU%I%TA [ Ch?r':a{i YO$Z%VA [ MVZ' :zﬁEleaSﬁ)Ilesz;:Ng\S
Resource and Environmental Economics 9y 1Yy v g
EFRFFES R B
International Development Studies Katsuhito FUYUKI
REREREY P B || AH E=—
Agricultural Economics and Farm Management Science Fusao ITO Keiichi ISHII
BAEREEMEED AT L (BH#EE) BEEVEES AT LE GotA E || GOBEH BR
Integrative Aquatic Biology Integrative Aquatic Biology Minoru IKEDA Toyonobu FUJII
RIBEYMRERZ (5h#E) HIBEYRERZ GoTEHE WE GHEE
Environmental Crop Science Environmental Crop Science Mizuhiko NISHIDA Ryosuke TAJIMA
ERRBBUERY GEHE) ERREBEBERSY KRR #A BH B—
Resource and Environmental Policy Resource and Environmental Policy Kenji NAGATOMO Ryuichi FUKUDA

TE EX&Es)
B BEERE RS GEfiHE) BoLRBEERES Masashi TSUCHIYA

Continental Margin Deep-Sea-Ecosystem Dynamics Continental Margin Deep-Sea-Ecosystem Dynamics X WEEE)
Akinori YABUKI




Graduate School
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Life Sciences

RIBEGENTE

Environmental Biotechnology

EYEFES
Biological Oceanography
RELGRZ
Environmental Bioscience
EMHIEiE RS

Insect Science and Bioregulation

FEE 4R
Land Ecology

EYEEERES

Plant Breeding and Genetics

ity 4=

Plant Cell Biochemistry

IEYREERL
Applied Plant Science

EYRELRES

Plant Nutrition and Function

EYRIESE
Plant Pathology

HMETERZ

Animal Reproduction

YR EERF
Animal Biology

RRE B
Functional Morphology

BMREL(LF

Animal Nutrition

DFEYE
Molecular Biology
S FHREEZ
Molecular and Cell Biology
DFERT
Enzymology

REREEF (FHIEE)

SHBETA1ERTE
(as of 1st July, 2021)

# AR B # B F
Professor Associate professor Assistant professor Research Associate

Animal Health Science

B #E | BB EE
Kinya TORIYAMA Yukihiro ITO
X Mmoo EE K
Waka SATO-OKOSHI Goh NISHITANI
B OB | 0 RE OEE
Masatoshi HORI Atsuhiko NAGASAWA
NE R—BB  FE R MR FR
Shin-ichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
WA At
Jeke K%E= Masaya YAMAMOTO
Hiroyasu KITASHIBA FeTAFY
Tian AINAN
Ng Bl—
=E OKE | BRI gE | SochiKOJVA
Mitsue MIYAO Toshihiko HAYAKAWA E YN D=0
Yonghyun KIM
BH BE | AL HE
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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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THMRERTF

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

BHOERILDIZZIFEXREY. BRIWBTILTELOGETERE, A2
DEFCEELEESEMEMBHNREL TS,
F IR ER:
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BREEEICHIS T B AN XIZEROE =R ORISR,
@OBBIBICEL EEIARNENAZRIEFEDRR,

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. Improvement of taste, appearance, and functionality in horticultural

Crops.

2. Development of cultivation methods for offseason cropping.

3. Studies on stress tolerance in horticultural crops against global warm-
ing.

4. Development of cultivation methods which are environmentally-friendly
and lower the costs.

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
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BELRRICBIBDMECY AL HEDVATROENRELRIIGMHTM S LU
AR LR RGEEFELEMEDYX/EBICE T 2R REToL\S,

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 Environment

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
EREEL. TDEMFNEEEREA TR0, LTOL 6T —< T @

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

greenhouse gases such as methane ISR T4

A calf in a suckling experiment

FDERFLNIVETOREVI R EZGRIICT TV S,
DIFFDOEIRHAEDFEEZ DHIEIEIE

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

BB RBRFP O

Japanese Black cattle in a fattening experiment

IKEEMEES

Laboratory of Aguacultural Biology

KESMOSELIEERRMOMIELEIRLT. ZNEEOSET
RER LR RDEIE D=0 DETERAE L2 2 L AN BB A S
TRHODRBEEIEDRAEEES L2 2 FEWFEOT7TO-FH
SEHEA TS,
1)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
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Laboratory of Marine Plant Ecology

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

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.

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

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

BOEADBERWHAERELERIC. BERBSVICAMREED
TV, RN RISHENDSEEM ICED SIRGKEENEEH. %
hoDa N8 -k, IBE. B8, BEE. IX2K 5. 8FBLUESR
I BRERREREMER S G E BLDILFER D DR, KH#HIUH
BELEDBERR, FRR D DR R EEBERDERLEOMREED T
2, KEMIZHEERARDEET/-D. ZENLGBRMEREEHEED
P ZOFRIERRICERSEV, FEOTERER. £BEUERSHE. L
MR DBERLT-DDMEREED THY, AFEORULICEM TS
ZEERBDBEHNET B,

For the aim of effective utilization of aquatic bioresource, we promote
both basic and applied research, not only to elucidate the metabolism
and functions of aquatic organisms, but also to develop new industrial
and pharmaceutical materials. We have been focusing on chemical anal-
ysis of nutrients and components in marine organisms, biochemical anal-
yses of fish muscle proteins, maintenance and improvement of freshness
and quality of fish and shellfish, the functional components from marine
organisms (i.e., anti-oxidative and anti-allergic components), and the ef-

& A5
fects of chemical stressors on the biochemical parameters of fish. RAECIEEE R

The aquarium for keeping fish

RIGRET

Laboratory of Environmental Economics

RIEFBEDZIEANBEEICERL THY, RIERBEDORANN LR
IZik, BREFNERSADA 55T HEBBFNERSERDTIER
TELV AREH TR REREFEILHDETIHSIPFNLTTO—
FERAV. BREEOFRLCFAOEIEZEEL. HE -HRICBRVEA
T3, HRREXT —2EMEEL T BREEDVREICHTIALZD
BIFEBASPICT B ET, SNRWRIBBURDHIE G E B R D5
NAERRL TV S,

BRNEHRARIITROBITHD,
A NEHESPERREPSEZL TV AH RO G M METM
BRIFBEICHT2ERETHORERRD A
BHICHITREMSHEORLERMMHEICET MR
CBEFEEERAR
B TRERE SBEMRELERFENN
FEBMEADKERE

Since people and their society cause environmental issues, understanding social
dimensions play an essential role in sustainable environmental conservation and
uses. The aims of our laboratory are, therefore, to contribute to environmental con-
servation from social dimensions. We particularly focus on environment and resource
economics and investigate public attitudes, perceptions, and behaviors concerning
environmental conservation. Our major research items are as follows:
+ Economic valuation of ecosystem services (Fig.1)
+ Analysis of the determinants affecting environmental awareness and behaviors (Fig.2)
- Research to balance agrobiodiversity conservation and food security
+ The study for the enlargement of happiness via foods and communication B AELETAECEIARE E2 FELOBRBIHEEER
+ Needs analyses to Allotment Garden, Tourism, Landscape Fig.1 Survey in the Daisetsuzan national ~Fig.2 Structural equation model of children’s
- Research on management of wildlife-human conflicts park 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

ZOMEE . LN T71—IVRt2—ICHBIN WS, AEO=EHAR
FiE FEEEEMPHSICET EEMDOSVEERIBRINTSHY, it
BERDRIBEL>TND, COINTICBIRARBELSVICEXERDE
ERZHEME, ZUTSNSICH T2 AREB DR EEBESNICT R LI, AR

This laboratory is located in the Onagawa Field Center.
The surrounding Sanriku coastal area, where the Oyashio
and Kuroshio currents meet, is a highly productive ecosys-
tem and one of the most important fishing grounds in the
world. Studying the diversity of the coastal environment,
the diversity of species, the genetic diversity within species,
and the impact of human activities on these in this area will
provide fundamental knowledge to elucidate the complex
production systems in the coastal zone, and will be a guide
for the conservation and sustainable use of the coastal
environment. We aim to contribute to the conservation and
sustainable use of marine living resources by understanding
the dynamics of the environment and organisms as well as
the evolution and genetic population structure of marine or-
ganisms in Onagawa Bay and other coastal marine areas.

ICBITBEMLEEDY ZT LERBAT 30 DERMF R a0 RFRBEOR
LEEDHAEEZS LTOIEHEL S, bl ZIBEECHALRRFESR
HICBI MBS SV EN OB RLSVITAFEMBOECPEEEEEH
Sl KEBRDGLLFERIOFIAICHL TRERT 52 LEBFLLTVS,

ZREAFRBRICHIIEBLMETOLREL/IBERERD
OIS BES AR ALERR

Fig.1. Some physical processes prevailing along the Sanriku coastal
waters and factors affecting the balance of the Onagawa

coastal ecosystem.

2. DNA 3 i CEAS 2 C o - BABRFEDHL AR
DEEIN—T

Fig.2. Genetic population structure of a flatfish species
along the coastal area of Japanese Archipelago.

HIBEYIRIERZ
Laboratory of Environmental Crop Science

WIKREL. EMEHUEDETLEDIABEDSIRBIFAZE
ELEDEL TV D, ZDESGFRT, FaizbD [Bl X AZEEIIEDIHS
N&EH, BIBEMRIEZESBF Cld. KIBTHIEFBERICHIESLERE
T4—IUREBBIRR o 2—E S EL T, [BIBICXRALL. [0 7).
[HEMOEV] EMEEY X T LOBELZRIEL T ROLOIEHEE
[T4—IVR | EAN—RITEDH TS,

@ [EZ2HD| 4T HERBIERAM. B [IWATEAIZ] EFIER

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

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

1. Productivity and sustainability of organic paddy fields, especially fo-
cusing on winter flooded paddy fields. The influence of winter flooded
paddy fields on the biodiversity and environment in agroecosystems.

BZEHASEKT KRR IBRMOEE S L DOERE. ZUTKED
EMAERIREIC R B OMEER
OBEICLSFICKRORERRE LR T 20D LIERAREM DR
RODBEEA
OMEMDORREHM T 2B EFEDRFE
OERBERERED
DOREERDER

2. Effect of soil amend-
ments to reduce pest
damage on paddy rice
without using pesti-
cides.

3. Development of high
throughput phenotyp-
ing of crop root system.

4. Technology for utilizing
organic resources for
resource-recycling ag-
riculture

=N S—DE R FHEFIEKE [30H /AR
Winter-flooded organic 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.

20
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E.l_ IL\E%I—T—

Laboratory of Environmental Biotechnology

FIBOMRETIE NMATV /O —EMELLED S, BYDRITE
ISICEADBEEFISEEL. EMPFETEINRHLEGREDOLEA%
BEEAL. ZhoDEREFIAL TRRANEEMSLIFHLOANIT IR
DRAFEME LT\, EMEERZ- MBI D FENF B HF
BEZEHEMERT TF NP FERRFLEESURIMITN S B T,
ERPSICAE TR OILEE L7 TR aBkifie AUV M ERESRE

We have been studying plant functions associated with environmental
adaptation and biotechnological application to agriculture, especially
molecular mechanisms concerning plant productivity and breakthrough
of molecular farming, to solve the global problems of food and energy
shortages, as well as environmental threats. We are now focusing on the
following projects in rice.

1. Molecular analysis of pollen development in conjunction with mitochon-
dria exemplified by cytoplasmic male-sterility and fertility restoration.

2. Molecular breeding of transgenic plants with novel characteristics and
their biotechnological and environmental studies.

3. Development of novel plant biotechnological techniques.

BoTWB, BRI REMFHUIL TROLILAR-HEET oD,
(D TEMFRZEIL AR T DRFBICICET 55 FERFHIAR

(2) I M T IHE DE TFHIRRR

(3) /- HEME IR F TR DR 3

[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.

Sf— S
EMBFE
Laboratory of Biological Oceanography

TILIRARNNZERUDET BIERREEBDEMIS. BEERR
DEEEZABERFHC, MIRIRIBOM R, M ZENCRBEDoTS,
ZDI=DFI-EDMRE T, BEEMERDOKIEHFIHEWIKES
HELm D572 Tall BFERROBEAEREREAL TEVIEY
BAHFIERP HIREREPAER ABNEE 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)

EBEHETEEVICENEEIDOT I TR RN ZER LTV,
MEBHII L/ BEOIOLEHE DR FEKISIEHELN), KFE, AFEE.
IR, ERBHLIVEBIIRATND, BATHRARRKICETETS
TRRNUNZDENZ, FHEF P TFEEZLEEOMRTEZLDOER
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)ELTHRETIIER, HIEDERITKY
—2—ELTHEMDTEREN T 656 E, RREEMICISHEICEE
&551%\2560 ZDEIEERDHE, AMARETIIRROTEEHIE T
B37LOTIVXCETAMEFERFRMEETE>TV D, ELMEA
B3, BEROFEAEMIR R EIRITENCBIS § DHERERRMT D D T &<
ICHEYOEZRFICHTIREZTRCERETRORE - HKELEDHE
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) TIRRERICEB T M EERMAA % (hR), BEDKTCO,
BE(36 Pa) TIRZTLLERIREAEL,

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

HEYRIES

Laboratory of Plant Pathology

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

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

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

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

4. evolution mechanisms of pathogens.

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

B: CMV OEBFHEMHEEH.

C : HXL NIRRT CIRML /2 CMV ORERIL 7 B

D 13V bBERDF

E: WOEREN X DOMIBCRAL TV BHFo

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

B: Virion of CMV.

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

D: Rice blast lesion.

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

BMETERZ

Laboratory of Animal Reproduction and Development

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

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

(2) Controls of mammalian sperm functions.

(8) Mechanism of fertilization and the early development.

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

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

A. IAEFIC BB CatSpert DFER (1)

B. ¥ XEMEEMIEC 5115 SOXODHR (1)

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

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

LIEFHRY KR EENED S, SOICRRBLEMEN R BT
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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
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Our research focuses on understanding the functional and structural
maturation of tissues and cells during the process of animal development
to contribute to animal science for improving the livestock and poultry
productivity. In particular, our interest is to understand the molecular pro-
cesses of functional and structural formation in immune organs to identify
target molecules that enhance immune activity in animals. Specifically,
the aim of our research is to establish an immune strategy that protects
livestock and poultry from mucosal infectious diseases (e.g., mastitis and
diarrhea) by activating immune system in mucosal tissues.

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

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

B OMIRERIE (FIFLE R TRIE) 2 TR T 570 DR EEHIEE, 4
[RHBED EEMBIR S LU ERAIEL T B2 EEBRIEL TV,
1)HBEDHER LEBEL-ARICH 2B FRITRE OISR

2) B FEiB L USDEIAD S i =s DRERE- TR B (CRI & B 5 2R
) REBENBAICHIIDRE MEMREDWEICSBEABEE FBA

4) AL DILERDOFIERBRARAC T O T RERAMF 5

3) Prevention and treatment of intestinal infections in livestock and poultry by
improving the immune and microbial environment in the gastrointestinal tract
4) Elucidation of the pathogenesis of mastitis in dairy cows and devel-
opment of strat-
egies to control
the disease

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

KB REBORENHEBORYEFIATHEEHIC, TI/BPERS
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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)

DFENFEDE

Laboratory of Molecular Biology

DNA EEZRACE->THRENZ 7O F OIS, $LU07O7F &
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ELlEh, B M- B EREEDE REGR REFEICEEL THI.
FETED 13T 7 ZREE DRI A EDFRIRES | ZHEZ T, ATl

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.

BEKENOEECERY. BREEMEFMICIEY 227V 2EIS
RT3ZEBHEATND, Lo T, IED IR T 17 XD S FHEEERZEAL .
AENEHE S EERRTEI LR BRFE-EF- EFZDHFADELEVIG
BIC2oBN %, AREF T IEV XTI HEEDREBREZDICH%ER
BEL T MRETHE-oTWV B,

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 AEMDFSTRIERE (NES (A) ERIRN A F3IXT -

>av (B) ICEh AR -2 VB DB RIBE

F2:ERERV -y 7L A—tRE R, EhytIL 2~

FICLBTINMRBDERNE BROEES 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
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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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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
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CAMEYDF
Laboratory of Applied Microbiology

AR MEMP O OSHERBRENNEEERHIDOE
FH. S FEMFNEREREAL, MEMOEECTOEEMEEE.
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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

e EMIMRLLMENEDBEFALZBEL TRREEFEEEA 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 the
life-science 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 envi-
ronmental stress are still unknown. Our laboratory is interested in the
bacterial metabolism and genetic systems to understand their responses
to the environmental stresses including antibiotics, host-parasite interac-
tion, 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.
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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
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Laboratory of Food and Biomolecular Science
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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

REFCHEEMLERIBAVEBRICRIZTHZEBEZOIEABEDRRA
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BARE0ICIE,

DELILKXEFF L ENDELI DHFHEREDERRA

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 role of vitamin K2 (MK-4) on anti-inflammation activity and testos-
terone synthesis, (b) clarification of molecular mechanisms involved in
the beneficial role of dietary biotin on lifestyle-related diseases.

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

3. Clarification of the relationship of single nucleotide polymorphism in
human bitter taste receptors with the individual hepatic nutrients me-
tabolism.

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

QORBRFUESRHEFEE LT IRBR S DEIREEEDREN
OEMEKRL 72— PEYNHBRO—BEESE L RIEFPRRRE
FED{EAZEDHZER
ORBEROHPICETNHREHEEEMEDRREZDIERHERF DR
ORMESD BHEE MEICKIZTHEBOREA, FTH3,

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

5. Elucidation of the effects of
food ingredients on renal
function and blood pressure.

E23I2K2(MK-4) &, EPAC & &b £,
TNA-ZFEEA LR RibE EREL S,
Vitamin K2 (MK-4) amplifies glucose-stimulated
insulin secretion via the activation of EPAC.

FINIYEY T

Laboratory of Terahertz Optical and Biological Engineering

TINVYERNTZRF TR TINVYEEE LU TRl
EESTHEU ), BEREEENDI=—VERBMIEMEFE-THDD
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(o, KIET O X THRET 2 S0 MR- L2

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

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

REERSBBOFINEG T CREILT2DIC(RREZHA DS
BV, ERLETEDBIEER TESN D) BROTEN FRIE, EiiF->
27 LB ORE- HIEICE T pRARIRRE. [LVREF PSR EIF T3,

EELEEE S CHIEAL < THRIINEE T 5

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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Laboratory of Food and Biodynamics Chemistry

YHH TR BRBIEXEFOKERE ICRHS T 2BRRLIEEICD
W, ZDEREEEICVRLBRILIEEDSMERRZEMKL. &5
(CIBRLREEERMEAL NIV TER TEIEENIEERARL &/,
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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
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@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.

RO THRIEREOER-STEEE
OMEMEESESHFEFEDILFERERTE. EERRBOHETE. FE
MEEEDESERFHEANZZ A
@OhA /MR (RIEABREN M=) DEERPREDRE LEE KR
BOWTE. BEPEREAMERID/N/ INEOERERF
CORTERRMERVEREREEMEDHE, BERTE
OBERERFNFECLIRBZERLESMOIEREIBRET

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- TJIOEVIZRBERR LY A TREH
ral products with agriculturally or medicinally import- COH BREXIDZER
ant biological properties and their structure-activity 1$7ID:E/(’\%?U7//B) OMe
relationship to contribute the advancement of basic Tﬁﬁizgiébig}fgti? \t%—"‘%ﬁi
organic chemistry as well as the development of ° HOZC\M\
practical agrochemicals and medicinal drugs. Our HO,
synthetic targets include:

(1) natural products with agricultural importance AL e “
such as insect pheromones, phytohormones, her- .1[:'7":'52 2 o
bicidal and insecticidal substances; and (2) natural - ET&%E
products with medicinal importance such as anti- H o e . 7

cancer, antiviral, and antimicrobial substances. We COM NITZ/VBOAFHE /\/EI'H')LV/(D&;‘?-#%L
are also interested in the development of efficient HEE T A DS R

synthetic strategies and methodologies.

Examples of our natural products synthesis



BIZFBHRATLE
Laboratory of Bioindustrial Genomics

DY EDORBEXTEELREERL TV IEZBENDOHE (4
(CHE) PBEOEEFEREOVICT /LMERELEC. ERAMEEE
(CRS5 2B FRERIERS /Y BREEEARIICARAL T, FO—
NIV HRRSHERE DIRAE L TRAE IS L EE M DB L BIEL A E BRI 2D
ISARNEMRHEETo>TS, /o, KRA- KA ADE G FHEEEZRR-
MEAL T, RERMEEBR T 2-0DORMFARECEEICICH T 57200

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

NS A\l f— — 2
BFEEDEEBR AT LE
Laboratory of Marine Life Science and Genetics

LMREIKEENDEDFADLDISKEENICH T BERARE.
BIENBRRPETHER, BT FEOREPEEPERDAH=X
LOBRRICIBA TS, BFNEARTELTE TyE—E/RV. R
RIEBBEISREN G EO BN EIC ST DERH/ T A—42 (BIRER X B2MM)
DWETEEEFRRREADICH. 177 PEAET VEDEEERDVRLD
EONEFBENHEATHS, ol EMFHBINERELENT 570
D EFEICETRERNEIARET o5, S5IC, ETALEDEKLE
ICHBIDREPEEBEFET 2D FAAZZXLOERLEICIBA TS,

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

BE IO EDORE BEEEICHVTRDEZELHENDO—DOTIE
H| SN THY b EONIFT7/00 - DiRHRTHDEEDIC,
SELERE) R TOLKNEMER R THB. FFHBETIE. DI E
ERRTIMEN THIRE LT DEFRIRBE OB (EFHEBE DR EF
FEERR, B TFREFMICETIRGNMRCERANESEED
27 LEFEEBEL T DY EOERMEMFORUMEESHIEEDIC
FEROFM EE LIS FEPEFMRENEREMBIEEBRIELT

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
2. BRICSPERAMESEES AT LORSR
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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A 7 NR = DIVISION of BIOSCIENCE and BIOTECHNOLOGY
L D e

J-FAIWIIINKHBEA / N—> 3 H[E AR B RE

J-0il Mills Innovation Laboratory

BB EECBIERICHARIZIEN/ SN TVWETH, ZORIC
EIBR T3 LISELL BRT A EEBEIBONTUVEV, ZD70. i
BEDF->TW AR E AN LEN LW EEEESINBICE /), LT
AULEREROREERTHIECEILTWS, BEELMIEELYERICFIA
TEIAFERRETHIEE. FRBICEELRETHS,

PR EREILSE. BILICE S TERSNWB N ERIETHIEEHE—
BRIET B, ZL T, B NEERIEDFRAANEBRSPICL, JREDFH /2%
ICRPIREMERET 5, AMHEAICLY), ShETRESh T ED o7
HMEOERFESSUHRMARERMH“ TSI FIREERY, ERED
REFRICEBM TEHEEA TS,

ABETIE AEOFRICE-TER T ORI LIEE 2B TSt

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

HERARE T AOPEHIILEGE . EVER, BREREN HEEEZZ
ENBERN TV, BIEMIEABOERRELTRAREHDTHSE, T
7o HEMIE R EE T RN BESRE I T 3D T ZLDEMISHEYIC
TREFELTEFEL TV, THHBHEYISHBKIREDGREICHR DI EE L
HDTH3,

HEWEGREI-X T, @F. T DFLANLVTOREYND
BALBER ZHEEYR TP INSEREGREEDEO AL, R
HAEMDFZATHAILREHE - RRL TV D, 1RXRFA X DEFEM
ez DE (M) . R B, TESOEEPRE. AN X
MoE L (EES), HIELAEMOBEER. KUK LE HEbE
WE (LFEL W) @M/ LEREFIAL B BREOEEEED
PR (HEMEBIEBEIER) . V1AL EDRIREDRER M EAHEY) B
BOATEE (EMRESR). BROEIE-ERICERTEZN-Y
BHRFEE R (EMFIEEEER) | B=FRBA M EEREL /-
B FOMEEERRPAC R A B ORE (REBEICENTE) . BHiEMN
LRkt EIRE IR, BECREOHREER GRISEMRIERS) . M
HEY). MR IERE. FRMIMEM DL 2 -RE (EYEERE)
ICDWTHIZEL T2,

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.

FEAXDIEEMPBEZBRULRIERDOER, IRV TEEFHITEMOESRERD B,

Flower of wild rice and pollen of rice carrying different mitochondria.

1TERIZHEWTUL, [BRICBIPREEZ | LEDEHREBELTAT—
ZDHE -MERBOBED FBAIN S, 2E RO L, BFIRER
BEL THEMBELERZCHEYBEFZLED., BRI A ERUT
MEOEENPLELD, BELSIIENEENSZ BERZF &
RIS HEMRER. BRFELEOFEMAMBI WEEL D, 3ERD
SHEICHEMNAMBEL T RAENE. BMBEREEH. HME
BESR. RIBEMRIER S L EEE R, SERDFEERELUEEL-T
B, EMOREE. EEEE. DS DNA B, &= FHM3mAL
BRBEEMENO LB, TEAMEEN TThhD, /2.5, 7.
9RMIMEIhT=V), KIETIIEDEEERET—INBRBERR L 2—
ICHVWTEEYDEEERDELET—IWRTOEBI Thh3, 458
RICEEMREICEREIN, FEAICERISNRERBICIIEA
THERNELED D, EMEGRFEI-XIE, LROISBEIFHHIL
THEETB,

ZFEBI RERIEZTIZEN BV, FEEDZLEMK
EECEEFE DR R CTEERE. Bl hEnTIUE
X AEELETERL TS,

TEMEGTFI-IFERR

Experiment training courses

HEER

Cultivation training of crops in a field
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Resource and Environmental Economics

BRREREFI-E, NBOEFICHLPDIEIR-RIE- BRI
BICOWT BEFERLETIHSMANFERCE DL BELEF R
RIS (ICHEFM (Vv I ZTULT) BELREFICANT,
MR-HEICBHEA TS, BADHES5T T TEEEDTO—N
IWERSEDOREEESA, WIBERMUZ [FRMNRELEE B
DT LOWEE]. Tabs [FHEME G ROMEF- BLEE | D/HDHK
FHIE- IS X7 LOBHN HEEKRL TS,

FFIFERTEER BRAS- RE-RELEOAFINERNSE
RV HERFHR R SORH- RE- BN OEMBEAN DR LER
L, O-Z0EREZBIE T 2R (ICIE, IVARFFE. v 7OFFE.
BiRRRET. BREFEOEREZDERBEL Lo EFEREEDIC,
BARELLEOFBELALTER RE BRBBAOEFELZDESE
HWEROERICE DB, RO HTOLOORFHF. BERET
Y FICEEEOHEZNBFOERINS, 3FRICIE, ZThETOE
BEBEEPLT REREY. REREY. REVBESMES. L%

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 ‘Micro
Economics,’ ‘Macro Economics,” ‘Political Economy,” and ‘Business Ad-
ministration’. Students are expected to broaden and deepen their under-
standing the problems mentioned above and their historical backgrounds
through learning elective subjects like ‘Agricultural History of Japan’ and
others. Therewithal, it is highly recommended to obtain practical commu-
nication skill in English and preliminary skill for analysis through learning
‘Mathematical Economics,” ‘Economic Statistics,” and others. In the third
year, students can take elective major subjects comprising of ‘Environ-
mental 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, commercial banks, trading companies, etc. Students who want to
elevate the level of expertise proceed to graduate programs.

BRRAES. BRBER. EREBERLEOFEMHELERVERE
ELTHER, RIS, 8R4 RADDHREDOEIF—ILHRDEZIC
ITRTEMTBIEPEHM IS SMBOERNFELAL T &
PISEI DIRERE RO D EEDICAERDELEMEICHAD, - BR
RUBHN (8BE. BB, 1 KRRV TREN ZNETOERE) COENR
EEBETV. T1—IRICE 2 EMAEEHERTHEEHIC, LR—b
TERDIN —=2 T %% 13, 4FERICIE ADDMREDEIDF S
—DEERL. ChEEETIMEEICATBLEREMMEEL TR
DEHRIEDHD, SFAFERICE, NENBREEOHIEOESLHD,

YoO— X, BUF. A AKEE, RERMRER- A, £, B
DARFELECRIELBRERBEYP DME-MBEHEL TVD, FEL
13, BERRER-FE. BT AtEORBLE. BMKEZ LD
R DB TR & EICTRBEL TUVB, F/o, KERRICEZ LIS
H. HFROEEEETELD GV,

REREZOMR

ATHEEICESEBIER OB TURAETHE S RBADFHLE

NS DBRIMEEEZSHITEREFE
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Applied Animal Science

ISAEMFFI-E9 DD L E (BMETERF I, BMRELE
L2 58, BYEEEREFSH. BMEEME I, HEETEE S
. BMMENFEAEH. BNERILFLE. BREEF 5. 819
RIS AT LZ ) P IEYL. EXSWCEREMOEE-FIFICE
TREMPAICOVTOMEEITIEEDIC, BEPERBICLIUEET-
W3,

BHWARET—vEL T, EXEBYOFEPEEEZTEMNEL
EENF B LURE TFHRMORS. 2. FRTOREROH
ESERBRICLZHHAHOLEAIZOVWT, MBS MR BEFLA
JUCORERR, 3. EEEN DERTEREN. BRI DFI RN, e REE. ik
FLEED. FURMEE (CH T2 EEMBROIAE. 4. RBEBWMDHEIL-K

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.

£ AL/ AT XD G SRR R =

o ARHEE IS B REEIEEE

T OBEBRERICHVWTVSYIR

Upper: Evaluation of immune function for
immunobiotics

Middle: Practice of grazing livestock
management in large scale grassland

Lower: Mice used for selection experiments

R IBHEREDRZER, 5. BRI OEREES LU RTHKICE T35
FAAZX LBERBRERERERE FRINDICA. 6. EMDO#HFUC DO
TOBERFIE, FEMEN. NBLBREREDHE, 7. 70/N1F
TATR A LI N AT 19 AV =R AL RS AR /A D
FFECEERIREE OB, 8. EXEYM OEAIERE. M. T8E
BUICET 3%, 9. ARFBBRIEEZ E D/ EEEMDBRLEIED
FIECHRH DOIIE - FI B DT, 2175T0\%,

1TERPOIFRETETICERBBEEHICHEFIRBERET S,
ERRICHMRICHRVBC 2 DRI L RMER R DHICSFRICIHE
ERRICKRZLHEEZBE VAV X 1T LEHA TN D, 4FRNEIZE
BMRZICT, FADZEMREICEIES,
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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.

& LEERTOBEOHRKRE

AL RBEREEDEIEY

AT FRETOHARE

AT KERRTHTORE

Top left: Scuba survey of algae at a rocky
shore

Top right: Fishes caught by a deep-sea dragnet

Bottom left: Sampling of juveniles at a tidal flat

Bottom right: Sampling at a seafood processing

company

b, KIRE B ERERFEEOFEPIREI DEEL D, SERNLIE
SHICHMMATIE EU OKEEIES. KEGRERF. KEENE
B CERERY. EMBER BEENIE. 77272 KB
EEMEYF. AEZ KEENZ. KEFRZEEN DIEEL S,
FHEER (ME) IEFHEEYF. BB S TFENT. EEF. FiE
S, KBEIREER, KBEEY S, L2288, L2 MEMFE
ENPShB, RREBUCOKBEEMD . ROEE. #EE. SESH
RO, Fio, KEEY. KBEREZHRICL T EMDER
DOREHOMEDLZNITEDEREF R, 2FRESFRIGE
E7—IWREBEBLORARENDSHRMELFRRICDOVTHER, F
SRR OKIREE. BTG BRIBEE) DRFLITHN S, 3FERD
FHERBRRTRHACHEMER ICREEB SN, 4FRICIIBEAISE
EONIZEEM IS,

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

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

This department has two versions: the one taught in Japanese, and
the other with all lectures in English for the international students joining
directly from the high schools in their home country.
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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
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B2E. (2) EMDIFTFRAEREP. MR DEETFRIBEBEMBLT A

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: Molecular mechanisms of chromatin and nuclear
organization regulating genomic/cellular functions and application of
these mechanisms to agricultural and medical fields.

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

4. Enzymology: Molecular description of enzymes and proteins related to
the 'specialized capability of lifes' and 'diseases', especially, venomics,
biomineralization, Alzheimer disease and cancer.

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,

L EBRNAMAIZIUE a3 lElh B2 NTBEORBREEE.

ET  BEEEF XERKOINI RN THEE

AL DEETFERATERLAS CORETHBICEETT51%.

BT EPEETIXFIENETHME.

Upper left : Pearl shell biomineralization, and 3D structure and expression of related proteins.

Lower left : Mitocondrial morphology of yeast with gene X mutation.

Upper right : Transgenic rice plants that grow better than non-transgenic rice at elevated CO,
concentrations.

Lower right : Bacterial cells decomposing bio-degradable plastics.
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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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GRADUATE SCHOOL of LIFE SCIENCES
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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,



. RESEARCH & EDUCATION TOPICS

2021 FERARFE it RFEZRE
[ RXDEEMRR EZ2HETHRERBEDHEICRT HMFA ]

Japan Prize of Agricultural Science/The Yomiuri Prize of Agricultural Science, 2021
Photosynthesis improvement for enhancing productivity in rice

N7 - RS

WE B ez  sHs5ieherss

Amane MAKINO Research Field : Plant Nutrition

ERDFMDIEE L, ZEDERMBAEITIKTFEL TEEL L
HL.ETTIERHEPREBEEFOES,S. BRELVAMISE
AT3FEDROSVENDRIEI KHONTWET, HEFER
BRI, TEMRY THII MBI ZORISEMBEEDHE
BRAEBEDEICHDEL T, KA B ik BEE T B 3= Rubisco DERY
WEICEDHERENDR LENNEDEEZBIETMHRET>T
EEL ZLT RFLIvIILDORERREDERERN EHE
ZEDRAHWES,LTHSRubiscoll#h B %35, RubiscoDE
MR ZE L DK A BRAREEDNEEAREIL T, &ICHIC [1THLAIL]
TEZRFAMRE T MECIBINERIELEL - £ KERWE
DIRRICAHEFTL T, BEIDKKAETORIEER (2> 7) I RICLDHE
INDIRRBITVEL 0 P VHATOIEIND R]EETH D ERRFIC,
ISEBBLINES |1 ZH T OICIEE R DOEERENED LB THD
ZEHBRHBLELE(RBER) ., ThoNEBISEYREFZDIRESE
BICEEEST. (FF. EMBRELEDEZEBAT. AR
MEOERMFZELTHEGHEIN, HRTHEDERLRFE
RIS BT, FHAPT R RIRIBE AN DBHERUBIILM 5 mmrar Rubisco #5810 £33 AR (V—2) DBEEREE T OARL (TRESS 7HA) 255
RELT BREFE -FREFEIREShEL, BHIRA O
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156 MHILE Scopus BN ATHHICF. 13 MEHET00M. h $HE57 (Scopus F—EN—Z &)

BRBERERAZF ORI RABTHIISMOERILFRRR
(2021 FEHARFE SicRFEH)

Synthetic studies on bioactive natural products of agricultural and medicinal importance

fE BN 58 IM95: BHARILE. XAYLE

Shigefumi KUWAHARA Research Field : Synthetic Organic Chemistry, Natural Products Chemistry

BE H2VEEISEATEEEEREF RRERI ST ARICHKIIL, ZDBRIET, C. DDIALFEERELZERLEL 7=
EIEMCHEN L EOEMERNOALEREINTVET, LAL, ZLD AYPBEREESTY YR TP 2T7EEEICERTIEEZR T #
HE. BONIENBHME (ZEEMgLIT) ThHB7=0I2. ZDICHIC R R ERT TVET,

B 7-REMRIEbE L), SEML A IR (E S DERERE o - R 22

ZZAHITONEVEFIBHR TLESTVET,, ZOIHEHF D TERAEXRAR

MEBREZOERICEDVTEEAR L. EMFHEICRMELTHRED

EREZBLTIEEHIC. ERFRELTOEREARILZOREICHE

BLAEWEEZTVET, AR RIGEERENSEEEEETCLEEICRK

UETH, ATETlE. BEICBEETILUTD2ODMEEBNLET,

(1) 7EOXTVOMTIOECOERME - 7EIXTUOMT O
EBUNARR D (VT Z /2 -A~D) p5EN, 10AEDH,»SWThd
1 mgRHMLAIBLNEL A, FAERFZDETOILZERICKIILT,
HRFORRERFHE R LRERSZHE(IRELEL /-, F20 X
TS5/ -ADEBEEARILZNFEREFE->TREL. Z<LOMAEE
EEEBALETERNC R SEBERFITIRIEFEITEL

(2) ¥/2FEHERBENEANOT7ZTO-IVEDERAE : ¥/
OANFEEK (IR L) DRI FIVELHPEAELTWBEWIFHI H
W, ZDENEFBEL TR OD DN AMNOT7 27OV A~F T (&) AU RS E TRTUDA A, (6) ANOT A Ttb Al LB P eTStD
X/ ARMDFINELELTOERFN DD IAMERF DL TOILZE FEFSHU(BEIREHAAS ARENEIR)

(1) S, Kuwahara and K. Mori, Tetrahedron 1990, 46, 8083.
KW | (2) S. Sato, Y. Fukuda, Y. Ogura, E. Kwon, and S. Kuwahara, Angew. Chem. Int. Ed. 2017, 56, 10911; S. Sato, Y. Taguchi, and S. Kuwahara, Tetrahedron 2020, 76,
131129.
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T INIVY R KD A SR RatERE HI iE e T OREILICM T T

Towards the establishment of THz-irradiation techniques for artificial regulation of cellular functions

EFEH EiEZ s

IRENEIRD 2L N EHERER A BRI AR I, BB KE
MOEEPERE. EMNOERAEPBEERLEICKREEMLET, H~4
IR TFOHFAMESAL. BRETSAILY (THz) EmiaIc BT
ET. IEREBRICHIERD RN ERERER A Al T3 A REEE B Y
LELFe TIAILYHIZEEE100GHZ ~10THZ DERE T, #2/%
TEIERT2EAICIIELY), MBERICEELERA. ZODHRIRTR
DR RIL. BRETHRNLCMAERED A SR ERMTRREICEI» I ED
HFShEd,

TIF ML TR BB S AR T2 EBE L NVET K
BOBNARIBOMIBOBEI R, EHREORE GBBLEILTIF N
FOREEEEREZLET, SSICHBRIZADT 7 F & ImFHEEE ]
HIBEN TSN TVWET, F4ld BIEFHEAEF IR
2— BEFRIERINM R RIS, ABRAZ. RHAZELFET, BE
FOMMEBICTHZ [/IVZ ] FEBBEU/RE. ZOIRIIF—DEERELT
=L, MEBARDT7 I F L ESHERT b3 B2 EABASMCLEL- ()
[1]o COFERICHEILS. Fiald THz [E#kE ] SLDBBEHCEY), 77F>D
MRS (BEINBZEEASMILTVET [2], THZ B S
DFOERIEEDIREPCEE DKDEEN AL T HZEND, 2D THz

R L

doi: 10.1038/s41598-018-28245-9.

BRIRE A FEDMF

Masahiko HARATA Research Field : Molecular Biology

& ] SEDHRIE, 22N TEERIEEP RNV EREEERICRE
EEZCEICEBHDEHRATEET, ChEDFERAS, THZ EDRRST
& BARBmER(ESE DT MEADKRA LR N EHEEEETE
{REBRCHIE TE BN TEL TR B EHFIhE T,

BEMBEADTHZ [/ VR ] SBREHNC LD, RN T 7 F i DEIRTFE

[1] Yamazaki S, Harata M, Ueno Y, Tsubouchi M, Konagaya K, Ogawa Y, Isoyama G, Otani C, Hoshina H. Propagation of THz irradiation energy through aqueous layers:
Demolition of actin filaments in living cells. Sci Rep. 10: 9008 (2020). doi: 10.1038/s41598-020-65955-5
[2] Yamazaki S, Harata M, Idehara T, Konagaya K, Yokoyama G, Hoshina H, Ogawa Y. Actin polymerization is activated by terahertz irradiation. Sci Rep. 8: 9990 (2018).

MV TS5 XY DFRET LR O H R EfEE R EMHIEEDZ
(BFRFERFESR B29RIERHE-2020-2021FEF KEXERHE)

The immune evasion mechanisms of Toxoplasma gondii

#F B gy Zr9%: SERGEY

Hironori BANDO Research Field : Immunoparasitology

YT IXVIE, £ TOBMEMICBEET I EN TEIFERT, HIRFHOEN
PHRICBETEE BBICEEREL TREPKBEELEDEREN Y TIXVER
BlEBILET, DI MYTIXVIBEREERNITIALTE B - THY,
—ERETILEEICH>TRERNICEE TS0, B4 EBOERENGER
ElHTWBZEBAODELH>TETVET, UL, IRIBABEEDRRICIIRIEEST
WEEA,

INET, YA DO—RETHBIFN-yEN LB ERBISED, MY TFZY
DHRRICEZTHEIEN TSN T
WELEY, ZOFBLE D FAHZX
LY NV T IR LB REE
BN ZIRBANFETU:, FhlL
202052/ NIV LS EESEL
1= ¢ % CRISPR/Cas9% / L
RELICMA, REFEPTERT
WFEEEAE DY BB OR I
RELVTREEEDEL, ZOREER.
ENDMRLICHWTIFN-yER L1

REHRX

1 IFN-yRISEL B AT EREI131DO1 RIBMBAICI Y T XV E RS
BTRBEHRI LB, 5 RIEWE IS TR E T a1 R,

BERBSEIBDAENLZ I (N TN T 7 A EBERIDO) EREL. ZOHF4
HZ R LERBAL R RO EHEIS, 2020-2021 £ BEFZRMHELZELELE (N
1)o &5, IDO1EN LB ERBICE LN T MY T I XY DI T ERBEER
RUERENHEiSh, BAT EhEys E20EEMEEZZELEL:(K2),
ZhHEMRERE, MY TIXIHFEMDBEERINSE 270 LAET DL
BO—Ig%EEBET2HDTHHZEND, ChEBFICR -7 TO-FETBIET.
FRBEEORRICENI AP HFEINET,

M2 ~UTIRTOREMERT GRA15ICESIDO1ENLETEEREIS
EOMFHEB ORI,

1. Bando H, Lee Y, Sakaguchi N, Pradipta A, Ma JS, Tanaka S, Cai Y, Liu J, Shen J, Nishikawa Y, Sasai M, Yamamoto M. Inducible Nitric Oxide Synthase Is a Key Host
Factor for Toxoplasma GRA15-Dependent Disruption of the Gamma Interferon-Induced Antiparasitic Human Response. MBio. 9:5 (2018)

2. Bando H, Sakaguchi N, Lee Y, Pradipta A, Ma JS, Tanaka S, Lai DH, Liu J, Lun ZR, Nishikawa Y, Sasai M, Yamamoto M. Toxoplasma Effector TgIST Targets Host IDO1
to Antagonize the IFN-gamma-Induced Anti-parasitic Response in Human Cells. Front Immunol. 9:2073 (2018)

3. Bando H, Lee Y, Sakaguchi N, Pradipta A, Sakamoto R, Tanaka S, Ma JS, Sasai M, Yamamoto M. Toxoplasma Effector GRA15-Dependent Suppression of IFN-gamma-
Induced Antiparasitic Response in Human Neurons. Front. Cell. Infect. Microbiol. 10:3389 (2019)

4. Sakaguchi N, Sasai M, Bando H (Equal-contribution), Lee Y, Pradipta A, Ma JS, Yamamoto M. Role of Gate-16 and Gabarap in Prevention of Caspase-11-Dependent
Excess Inflammation and Lethal Endotoxic Shock. Front Immunol. 11:561948. (2020)
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DERAFEDENONED S, ZEERHMFZDRZNDICAMRERILTFENTI TN S, #
e A BE L MUK EE S D 7= D IETRIERR DI AICH I A TS,

B B OB E R REVEEEIREED AT LBERFE - BEDKEENGRE
LA KIBEED AT LEREEREE LN G D, LEBHSDTA— LRI REHEL T3,
BEEET—IRREDDIC, WIKEBEE T —2FOF B BN FREL TOHIEIE
WO AT LOWBEEERL, BEEB T —IVFREDRIERET TS, GISYIhIIT Y

T T F BRIV TN I T ERBE R ED=OICEHL TV,

WETEDOATHEICESHRESR
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MR a—EEEREES AT LBEGVREICES, 2—RICIE
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AVRBEFREERTIRMEELZINCEDIUE MRS/ TThh TV
%, YEE CRFMBEEDODEMBEICEADIEET(—IVREE
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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.

44




[-] [] raFRoLTES O

BRIKEE D AT LEB iz —nrera-)

BEKIBEESRT LE (LN T =Rt 2—) 13, ZEEV 7 AR BERRESBOZINENAIEL TWS, MEBEFEMERREM Rt 2—%til
U CTRELVKEENICETIHEMRESN CTHd, BEBENETIAFEERDODFHERESEVOEERBAICHL TT/O-NIVERSDSE)
HHEZEDTEIAMEBR T EEBIEEL TS,

AT LERIE. R (ER) C2#8 (BBR) »

SOBPELBEFRBOSRLBFEENLE. 1847
DHE-MEZEICEEN TN D, ZDEIHEHE
DHET. FHFHEERFREICHTIEE EE
EfToTW5, BFICEEIFEELPSIFEENRE
U-FEERB T EEM[BE] 2 FRAL. £9
ZESHETIILILE-TBFEEMD S ML
ERL. BEEYMOREEDRNEEETILL T
WK T=ODEMEES AT LICET5ERAEE
BrfT-oTW3, KZLISI OB MR ICLS
FIRELEL 2MNICHEN AR ED EH
HaIh T3, B &Y RT LEOAEERAC RN 3% H2. EEM [BE] ICRVIAR, EBT—IRICEPIFEEE
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BRFIR

IR EIRIE, NEIRRIEES (R I R, b, T8F) REMEIEER (V. BV,
VX)) REMEE (Z78)). ECHHEEE- BRSSO MR, S8
WMENTWET, FM 7 A I A BELERIRINEZ RIS THIEEDIC, EHR
ROMARRLTRENLGEICHETIERMER. ZLTREXA2RE - REDRE
EECEERETFZOEBRMRETORFEL T [RIEKRRICHIZ2ENEREIC
RH¥ 5#RF2 | %@ 5FL. 3R(Replacement, Reduction, Refinement) DIRAIZEEL
TEEINTVET,

WEYEET1—ILR

2.73ha DIEMEER 7« —IUR (3. Bl (MBH 1 6@ (RRE3
). 7KA18 M. Kyb#kiEI52m) &, B AT =36, Eil
BHHFZAESHE, HEMR. BRNE/NE T 7MOL 291K (A
P1E16#8) . A THEUNE T 7RO 108, AT EE
K ZEREF 1R EMEBHHERER-AEZTLENS B
T, 1% 41X B4 BN RS ORIEEEREIC
BT 3RBRETH>TVET,

NEMIRIZ & SRR RS

KB CIENDIRBELCEDMRET>TVET, OXEDEMIREFHHEL2ED
BEENH). ChOEDKRE T, BE. KBE. XEE. BLURERRELED
IEREGHIEP EIREE B2 TWET . ZTDOBAE KA HAXREESE G LA DRV R
(LR FRENPSRIEDIEETCHOSV_BRILRFREDHEDFIEETT . 2D, 1&
EHIETTRE LS ERBEELHYET, ThEDMEEREL, HEK EDSELELIIR
BEREL G TOBMORIEPL TS DORIBICHEIS§ 2 E i A B DIEH
PO TVET,

EREFIAMEE (B2 SUS000) . BB 2 E F M sE (B3I H-7650)
DRI ORTMIBMESS LT, L5370 L (ULTRACUT S) 1
AL RNy B H—RoOA—2— FRIYLT—2— FKILNIBESE B
RER. RIGRIREY HIET, EEE-SERE- BR-MEY-+
BEOBRET-TVET,

F/o. BRARRZGTREL RAEXRZOMEE. AP RELE
DAEICHFBINTHIET,
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A SRR R ETITED TEBRGHRIEE T, °H. “C. PP, S, |14 &, 22f847
DB, yFREN(ERFRETT, RREIITEHV . 4TD—MEEERZICHIA. 1. K
EY). M DOBRBERERD 7O DENMENERIRE. KIEERE. BMIERENIE
BRENHNET, HEMHMENERZICIIHATIENBELTHY, P ERE (I3
HYEDEYERT 7P REINTWIRHABE ENBELTOET, BIEE ICI&RE
I FL—alh I Z— A4 ATL—bRITO—FKBEDS T L FIVI =) L
FERIREZR. RadioHPLC 22 THV). #4 B RIZIEDEHAID AIEETT,

BN R B A

KEBBDNE

NMR (Varian 600MHz-400MHz). &4 2 6cE 8 A #7 5t
(JEOL JMS-700). ESI-TOF/MS (Bruker micrOTOF-Q II).
LC/MS/MS(AB SCIEX API2000). ZERL AL E & Hh
£t(Thermo Fisher Scientific DELTA V Advantage) &N
BrEA. EICERIEEMOREREEFEMCAVSh TUOE
T HRRADALEST, TSCERL THELEDZ N FHIT
WET,
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IEREER
. i | 7 | TE | AR INTERNATIONAL ACADEMIC COOPERATION AGREEMENTS

ERARHRIBER—E 1003 15211408 (KFRBERas)

International Academic Cooperation Agreements

a7
Russia

KA

Germany

A58

Netherlands

NTS5T2a
Bangladesh s B
Taiwan

Indonesia

FIEYFV

Argentina

F—0Ov/NAtT7 XUB BT A)H TIT

Europe,North America, South America Asia
BERA E3:ubd BERSA - Hhizf
Partner Universities Resgion & Country Partner Universities Region & Country
EIXFEFE ARAY FEMNKERERIKRE LE|
Faculty of Science, University of Vigo Spain College of Agriculture, Jeju National University Korea
TEU7KZE (KZREBE) * ARAY BREFAZAHBERET R a5
University of Seville (University Level Agreements) Spain College of Public Hearth and Nutrition, Taipei Medical University Taiwan
D=7 25 U REE YR FIRRER EZ REEFRE (KEBIBE) e
Graduate School Wageningen Institute of Animal Sciences Netherlands Ocean University of China (University Level Agreements) China
D=2 REEYRIZ MR A8 EBBFERE (KZHERE) I
Graduate School Wageningen Institute of Netherlands Shanghai Ocean University (University Level Agreements) China
Experimental Plant Science,Wageningen University
e BMNKE (RERHE) FE
IR ERKE Future Food Utrecht TV Yangzhou University (University Level Agreements) China
Future Food Utrecht, Utrecht Univereity Netherlands
_ FRIFEXRE (KZREBE) lES)
EEAXFRIE ABORLFREMER (KEEGE) * K1Y Beijing University of Technology (University Level Agreements) China
United Nations University Institute for Germany
Environment and Human Security (University Level Agreements) ﬂ'\j—)lf%ﬂ—kf?“— (KEREBE) ARRIT
~ ¥ —— ~ Bogor Agricultural University (University Level Agreements) Indonesia
OY7RZET7HTI— oy7
SRY P (REMIHE) * Russia ISR (RERIGE) * AURZST
Siberian Branch of the Russian Academy of Science (University Level Padjadjaran University (University Level Agreements) Indonesia
Agreements)
AOATEKRE (REBHE) * AURZRIT
B R -~ e SO N
TIWEF U EABRERTCRR TINELFY GadjahMada University (University Level Agreements) Indonesia
Centro de Referencia para Lactobacilos Argentina
NYXTAVRERFE AVRRTT
= A4 BB A L A 20 |
THY AAGMAKZ RFEDTIZER FAUA Faculty of Agriculture, Hasanuddin University Indonesia
College of Agriculture and Life Sciences, Texas A&M University USA
‘ HIDKE NI5Fva
1 - B by Sk I
N7V =T RET —E ARREIRR R FXI% Faculty of Biological Science, University of Dhaka Bangladesh
Colleges of Agricultural and Environmental Sciences, University of USA

California, Davis CxISBRER)




STATUS of GRADUATE STUDENTS
(OVER THE PAST THREE YEARS)

%ﬁ— E-.ZB $ %ﬂi Graduates

R OKEE -5
Agriculture, Husbandry and Fisheries
E

Education

F 31538 March, 2019

FRE

Number of graduates

156

BiG aE (L2 BHEE ZDEGES
Food related industries Chemical industries Other industries
JEEFEE ZDbDHE

Non-Profit Organization Civil service Other

SF2F3A March, 2020
1 11
22
5 '/
/
EES

Number of graduates

154

EE(E Nt

e
Transportation/Communication/Public works

RS- RIR- AEPER

Finance/Insurance/Real estate

P i
Research student etc.

Going on to doctoral program

SH3FEIA March, 2021
1

11

FRE

Number of graduates

163

124 123 119
=h SH IO 25 SEIO [
KEPE (BLREFMH2FORE)ET A craduate School (Master Program)
MK -5 BHm- % (L% - Bl T DRGSR BHBE NEEE TRk (RIR-AEPFESE
Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries Transportation/Communication/Public works Finance/Insurance/Real estate
Ba JEEFRE RBE ZDADZE EF RES
Education Non-Profit Organization Civil service Other Going on to doctoral program Research student etc.

SR 3143 March, 2019
1

21
BTE

Number of graduates

17 121

Q«8

SF2F3A March, 2020

12

BTE

Number of graduates

19 121

SFI3E3A March, 2021

16 O

BTE

Number of graduates

23 141

940

j(i:.r"'—lgfbl: (T@iﬁ*ﬂ?ﬁ,ﬁﬂ 335@5%*5) ﬂ%TéE Graduate School (Doctoral Program)

RAROKEE -1

Agriculture, Husbandry and Fisheries

#HE

Education

FR31E38 March, 2019

BTE

Number of graduates

«

BRIS-ERE

Food related industries

Sl - BAFEERSURERS SFEFIEIE ]

Research institutes

W

e

Chemical industries

Non-Profit Organization Civil service

SF2FE3A March, 2020

3

ETE
30

T DfEIEEE EEE AR

Other industries

13 Number of graduates .

Rl R ABER
Transportation/Communication/Public works Finance/Insurance/Real estate
ZDALDHTE fEE
Other Research student etc.

SH3E3A March, 2021

iy

BTE

Number of graduates

28
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vy = N 4 NT

Bk B B co2124m188%)  Staff (as of 1st April, 2021)

X 5 Y B . : ZTOMOBE B
ICEtegor?Jes Pff%s;grs Assoc%ﬁﬁsors AssistaEJlJP;?!t;fessors nesearcz]AEsfociates HDERR  HEEA SERR Y Total
FRFERE AR
Graduate Sch(;)I / Faculty 41 30 43 1 2 1 33 156
WBEEGER T —ILNEEMFR > 2—
Field Scieﬁlce Center . 2 1 27 30
REDE 4 4
Tohoku University Agricultural Library
G 43 30 44 1 2 1 64 190
a—?—éEi& (202148 18387E) Students (as of 1st April, 2021)
F
Undergaduate students
X 2 AZEBR 1ERIRE 2ERIRE SERIBRE AFRIRE A
Course Student Quota 1st-year students 2nd-year students 3rd-year students 4th-year students Total
e ERREI—X
Plant Scie:ltj:e 28 27 27 82
ERRBEEFFEI-A
i 10 9 14 33
A R R Fgggggrrgﬁ sEnvuonmental
Applied Bio-Sciences 8
ISFREFEIFE -
ALr;pIied Animal Science 28 27 29 [ 1 ] 84 [ 1 ]
BEEYRZEI—X
Applied Marine Biology 414] 32[4] 3114] 3971 106[19]
EfEI—A
ISR LR Biochemistry 30 31 32 93
Applied Biological Chemistry HSpEa—2
Biollt])l;ical Chemistry 30 30 34 [ 1 ] 94 [ 1 ]
AT =T
FRIAIR 151(2] 15112]
L1 150 155(6] 158(4] 155[4] 175191  643[23]
KRFERBELFRIERTHAI2FDFRIZ
Master's Program
X 7 AFEE 1FRIRE 2ERRE &t
Course Student Quota 1st-year students 2nd-year students Total
EREMRIFETI
Biological Resource Sicences 36 36 [5] 53 [ 1 4] 89 [ 1 9]
ISFRESRIFEIR
LiLfe Sciengzs 35 36l1] 39 (4] 75 18]
EMEZERBRRIFE T
Bioscience and Biotechnology for Future Bioindustries 38 338 “ ] 53 [7] 86 [8]
B 109 105[71  145[25]  250[32]
RFRIELFRIZRIABENDRIE
Doctoral Program
X 2 AFEE 1FRRE 2FERIBRE SFERRE &
Course Student Quota 1st-year students 2nd-year students 3rd-year students Total
EREMRIFLFTI
Biollogical Resource Sicences 13 S [3] 7 [8] 20 [9] 42 [201
ISRESRRIFETI
Life Scientu:ZS 13 711 5 2] 1 [ 23 (8]
EMEZEABRIFETIR
Bioscience and Biotechnology for Future Bioindustries " 9[4] " [2] 21 [4] 41 [1 O]
L1 37 21(8] 33[12] 52[15]  106(35]
[ JBHAEANBFEERL. RETHB,

[ ] 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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FrUNA Center,
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. Laboratory fornetal Research
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JH;E:H'JIZ-#J | Ii{tIZ Kawatabi Area & Onagawa Area

BEHEL 72— @
BEBEAES 25 L

Integrated Terrestrial Field Station

E;E 108543}

Route 108

WXBEEAN

Sy o
e SRR RHS
R osgghne: JREEFRAR ST IRR
FEITTIERRR]

TELE5H305

to Furu%a%g/sgwdgi BEE
HRILBHEFEH)IIC]
PEEBEATSIRER
FIRRAENKIA405

qla

BWACCESS

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

SR,

Onagaia Sta

N>

e A MREAERE T — LK
HEME L 2—

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

BERKYIREER (XI5 HE) TKRIIERT=
EFR259~ Ut a—
AR KN JRRAL AR T/INVFEHER T =
NEEERKYJREER (X1 5H) TRIIERT=
ESH259~ L a—

B=
REBHEEEEIC~IARER- RAE - A FEL SR
IC~EE398 5 i i~ RiE41 SR~ Lt 42— (11905)

BACCESS

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

JH)’E:H!’.IZ Kawatabi Area

= OEBRMRREIER
OHERRIRLBSIE T+ — LN B MFRAR
OXEBRMIHR
OFETE AR
OxKR

(62 =2
QIREEFE
ORANN—RZANME
OfFFfERE
DOBEEMMEBZEAR
DEEMMEBZEBR
OREEES
OERFE

Q=EE

OiEES
DHBFEENIERER/ \TA
DHEEE

OHFFE

DR FENIDHERS
DEE

DILFE

OREHBEMER
OFE2WFER

O ERERIERR
OEREAERBRIER
OB T RERIERR
OEHKIERERIER
OFEHRERE
OFRVTE
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B KFEEAN TS
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