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Faculty Master’s Course (MS) Doctoral Course (DC) =)
(Undergraduate course: UG) The Graduate School of Agriculture Science The Graduate School of Agriculture Science at S,
The Faculty of Agriculture at Tohoku at Tohoku University confers a Master Degree Tohoku University confers a Doctor’s Degree g
University confers a Bachelor's Degree upon students who have acquired the following upon students who have acquired the following ®
upon students who have achieved the objectives. objectives. o
following objectives. 1. To acquire a high level of knowledge 1. To acquire a high level of knowledge and o,
1. To acquire a broad range of and expertise concerning food, health expertise concerning food, health and the Iy
knowledge and techniques concerning and the environment, using appropriate environment, using appropriate advanced <
food, health, and the environment, with advanced technologies in bioscience and technologies in bioscience and biotechnology,
rich senses of culture and agricultural biotechnology, and to have the ability to and to have an enhanced ability to
thinking, and to have the ability to accomplish agricultural research projects independently accomplish agricultural research
contribute to social development. creatively. projects creatively.
2. To have the consciousness and 2. To contribute to social development with 2. To contribute to social development with a
foresight to play leading and core a high sense of purpose and responsibility high sense of purpose and responsibility based
roles in the present global community. based on social and academic needs. on social and academic needs.
3. To provide the creation of future bioindustries 3. To have international view points and high
with a global perspective. levels of language and communication
abilities, and to promote the creation of future
bioindustries with a global perspective as a
world leader.

Faculty Master’s Course (MS) Doctoral Course (DC) 9
(Undergraduate course: UG) The Graduate School of Agricultural Science The Graduate School of Agricultural Science Q
The Faculty of Agriculture provides provides education in line with the following provides education in line with the following o
education in line with the following policies to enable students to accomplish the policies to enable students to accomplish the =N
policies to enable students to accomplish goals presented in the diploma policy. goals presented in the diploma policy. =
the goals presented in the diploma 1. The MS course provides specialized subjects 1. The DC course provides specialized subjects B
policy. concerning food, health and the environment, concerning food, health and the environment, E;U
1. The UG course provides a curriculum and induces students to acquire deep and induces students to acquire deep =

of specialized subjects to acquire knowledge about agriculture and high levels knowledge about agriculture and high levels Q

basic knowledge, and general of research skill under education and training of research skill under education and training

subjects to develop broad views systems for writing scientific papers. systems for writing scientific papers.

and understanding, concerning food, 2. The MS course provides the opportunity to 2. The DC course provides the opportunity

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

with the abilities to learn actively concerning a broad range of agricultural and practical education through experience of

and to act autonomously through the science based on research in harmony with worldleading research.

use of evaluation and the results of nature and full attention to bioethics and safety. 3 The DG course clarifies evaluation of the level

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

development of the education system of educational achievement, and examines the doctor degree according to a standard that has

and methods. master degree according to a standard that been appropriately established

has been appropriately established

We promote basic creative and exploratory research to investigate the we provide students with academic opportunities which enable them =
life of organisms, and to develop such research in harmony with nature, to become researchers and engineers with well-developed academic 8
while paying careful attention to bioethics and safety. We contribute to curiosity and inquisitive minds. We encourage them to strive to resolve g
the creation of a new area of biological sciences for future bioindustries, various issues in agriculture and related areas with a strong sense of —
using sophisticated and diverse functions of various organisms, including purpose, and to accomplish their objectives with a rich sense of social %
microorganisms, plants and animals. Through various research projects, responsibility and a wide international outlook.
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Message from the Dean

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

The Faculty of Agriculture was established in 1947, just after the end of the World War 1I, to increase food production in
the Tohoku Region in Japan. Since then, our Faculty and Graduate School promote academic education and basic research
concerning “Food, Health and the Environment”, and develop applied research to establish new industries in agriculture, bio-
science and biotechnology fields. 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”.

We are facing various social issues in agriculture and related fields such as safe and stable food production, global
environmental conservation and development of new bioenergy. Among them, we must develop the capacity to feed the ten
billion in a sustainable way in the middle of this century. World-wide safe and sustainable food production are essential for our
healthy life in the future. Therefore, such food supply must be established under the whole earth’s natural ecosystem balance.
To solve these issues, 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
researches in harmony with nature.

Our Faculty and Graduate School cover a wide range of academic subjects, i.e. from molecular biology to agro-ecology, and
from pure chemistry to social sciences. The Faculty has six Courses, namely “Plant Science, Animal Science, Marine Biology,
Resource Environmental Economics, Biological Chemistry and Life Chemistry”. The Graduate School has three Divisions, namely,
“Biological Resource Sciences, Life Sciences and Bioscience and Biotechnology for Future Bioindustries”. We also have Field
Science Center which consists of Integrated Terrestrial Field Station and Integrated Marine Station. The Field Science Center
has the biggest experimental farm among university farms in Japan, and its area, 2215 ha, accounts for 85% of total site area of
Tohoku University.

Last year, 2017, was the 70th anniversary of the founding of our Faculty. And, we have relocated to Aobayama New Campus.
We welcome you to join in studying with our free conceptions on both education and research in agriculture sciences together
with our academic staffs with high ambitions in the New Campus filled with natural beauty.
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History

1907
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1953
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1960
1962
1971
1972
1974
1981
1984
1992
1993
1995.3

1995.4

1996
1997

1998

1999
2000

2003

2004

2008
2009
2010

2011

2012
2014
2015

2016
2017

Tohoku Imperial University was founded.

The College of Agriculture was established.

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

The Institute for Agricultural Research was established.

The Kawatabi Experimental Farm was established.

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

Tohoku University was founded under the new educational system.

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

The Marine Fisheries Laboratory was established.

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

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

The Grassland Research Laboratory was established.

The Laboratory for Germfree Plant Research was established.

The Agricultural Library was established.

The Radioisotope Laboratory was established.

The Animal Breeding and Experiments building was constructed.

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

The Laboratory and Breeding House of Aquatic Life was established.

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

The Laboratory for Germfree Plant Research were closed.

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

The Laboratory of Plant Environmental Responses was established.

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

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

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

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

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

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

The Experimental Farm and Education and Research Center for Marine Resources were integrated into the Field Science Center.

Tohoku University was reformed in accordance with the National University Corporation Law.

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

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

The Innovative Research Center for Agricultural Sciences was established.

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

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

Tohoku University Marine Science Restoration Support Office was established.

The Tohoku Agricultural Science Center for Reconstruction was established.

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

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

The Applied Biodiversity Center was established.

The Faculty moved to the Aobayama New Campus.



gt k>

o R LERRF RS2

7 %
EEERY ORI Oy OESY OBy
memgp DOEERY OMMESS AT LY OWYEREEY OMYLIENY
KBEMEERS OKEBYERY OKESFELY OKBERYERY OKEDRLS
GRRBEREY OEEEEY 071 —) NERKINY OERHRY OREREREY
— 2 Es DOl @t WEES AT LY
ﬁiﬁi&ﬁﬁ%ﬁ%fﬁﬂi ORI
e ERBIEBRS OHRRBERY
o S R OBTR BRI
RETEMERR ORGAEMIHRY
BB GRS OBBEINENTY OLWIEEY OEMBIEEEY OEBLEY
e Ry OEMEEEEY OEMERE(Y OEMRELEY OEnRIEs
B HRERIE OEATERS OWEETESY OBIMREE(LS
HF MRS ORTEYE ORTHERY
ISREETIY OFSFIRET T (MBESHEFESER)
“® OIERMENE OBIMENSE
£l P T onnERy ORRILY OREY 07 SALYENTY
ZARE OHBEATRING ORAMERLE OEMBRLE
B5X LY EEBERES OMETFHES AT LY OBEEMBEERS X7 LY
e OWENTRS
SIS erommnEa =y b
EAERE T+ —LRHIEE 71 —IL K EEHIE BHHEH)
OHIIBYEIIRY. @7 1 — )L NEELRES
: | EEREEAEES AT LS 07— RBREYAT LEYS

O7 1 =)L NEYMIERE

BEKEEES AT LER CORFEMEES AT LE

RV YA T ANRFRER

N N LT
RERBRERKEME L -
SRS

I MRS RARE R 2 —

Nk

Okk

~

OfFE OREEF OLEY OEMELREES
OEMRIESY OLEWHIHKES ORBECEN TS

OEMPERE ORIBEYBRIERE

ORFRBESE 07 1 —) NHSEMZ OERFRES
ORERERESR

OBMATERE: OBYRELNLT OBYERERES
ISR BT OEMAEIRRE OWEERIESY OBHENS
OBYERLE ORBELRT OBMRIES AT LY

PR R HE S HE

OKEBMAEIRSY OKEERERT OKEENEES
BELEYEF OKEERLE OEMBTE ORFEEMEES AT LE
OFEMBEBR AT LE

OIEMRELRSY OFTENE O THRS
OICAMEYT OEMERT OEyiaE s
OEGFERI AT LE

OERRILF OREY ORRMEBILT

OHEED FHITE OFT INILYEYTE

OISFAERA TR OFESFHE" 05 FBMILE"
O EwmigELE”

CRENS, ERBFRTERD 5 DB NHE)

BHSSHASH

= 75 8

& 7 #B MEREERED R HRHTIEERFT (URA)



Organization

Graduate School

al Science

>
(@)
=
00
<<
y—
(@)
(@)
(@]
<
O
n
(O]
=
@®
>
o
@©
.
O]

Laboratory

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

@ Sustainable Animal Environmental Science @ Animal Breeding and Genetics
® Animal Physiology

Animal Production Science
Core
courses |Applied Aquatic Bio-Science

® Aquacultural Biology @ Fisheries Biology and Ecology ® Marine Plant Ecology

® Marine Biochemistry

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

Collaborating |Integrative Aquatic Biology @ Integrative Aquatic Biology
courses ‘Environmental Crop Science @ Environmental Crop Science

Collaborating |Resource and Environmental Policy LISVl S ChicliI9Y
courses :J| ® Continental Margin Deep-Sea-Ecosystem Dynamics

Resource Sciences

Endowed courses| Functional ant pmental S¢ (T4} @ Functional and Developmental Science of Livestock Produstion

q A : © Environmental Biotechnology @ Biological Oceanography
EmirerEmiEl Eieseliene: @ Insect Science and Bioregulation @ Land Ecology
Core . A © Plant Breeding and Genetics @ Plant Cell Biochemistry
courses Fplies] PlEm: SeEnes @ Plant Nutrition and Function @ Plant Pathology
Animal logy © Animal Reproduction @ Functional Morphology @ Animal Nutrition

Molecula d Cell Biology © Molecular Biology @ Enzymology

Cogizrsrgsng Applied Genetic Engineering © Applied Genetic Engineering(Institute of Development, Aging and Cancer)

M al Biotechnology © Applied Microbiology @ Animal Microbiology

h © Animal Products Chemistry @ Food and Biomolecular Science
© Nutrition @ Terahertz Optical and Biological Engineering

Applied Bioorganic Chemistry :/E:g);il?;raaglifofgaemésgze:]ililt?';)rgamc Chemistry of Natural Products

el e el <l Eselless @ Bioindustrial Genomics @ Marine Life Science and Genetics
. ©Foodand Health Science Research Unit

Division of
Life Sciences

Science of Food Function and Healtl

and Biotechnology
for Future Bioindustries

®Environmental Crop Science ® Land Ecology
® Sustainable Environmental Biology ® Forest Ecology

ntegrated Marine Field Station @ Integrative Aquatic Biology

E— Tohoku Marine Science Project

oku Agricultural Science Center

for Reconstruction (TASCR)

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

Applied Biodiversity Center

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

©® Aquacultural 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 Appl
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
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Continental Margin Deep-Sea-Ecosystem Dynamics

Functional and Developmental Science of Livestock Production
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Advisory Special Contact (Visiting) Professor Akira ENDO
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Plant Production Science
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Animal Production Science
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Applied Aquatic Bio-Science
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Resource and Environmental Economics
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Integrative Aquatic Biology
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Environmental Crop Science
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Resource and Environmental Policy
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Forest Ecology
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Crop Science
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Horticultural Science
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Soil Science
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Sustainable Animal Environmental Science

BMETEER

Animal Breeding and Genetics

B EIRRIS
Animal Physiology

KEEBYEES

Aquacultural Biology

KEERERS

Fisheries Biology and Ecology

e s

KEREYERS

Marine Plant Ecology

KEERLFE

Marine Biochemistry

RIBZES

Environmental Economics

71— VRS BRIiTE

Field Science and Technology for Society

EFRRA RS

International Development Studies

RERERAY
Agricultural Economics and Farm Management Science

BEEVEES AT LE
Integrative Aquatic Biology

HITHEMRERNSE

Environmental Crop Science

BRRBEBRS

Resource and Environmental Policy

BORBLEERBRE

Continental Margin Deep-Sea-Ecosystem Dynamlcs

BIMERR #R

Pk

Fusao ITO

Fs I

Vice Dean, Graduate School of Agricultural Science

FHERE (BE)
Specially Appointed Visiting Professor Hiroshi MAEDA

Al

BIMERRR HR

2|

E1E

Vice Dean, Graduate School of Agricultural Science

Hideki TAKAHASHI

N-
/A

PEE ¥ B R B %
Department boratory Professor ate professor Assistant professor Resea

Kenji NAGATOMO

Ryuichi FUKUDA

#E =A@
Katsunori FUJIKURA

L TE ERzs)

Masashi TSUCHIYA

R E—
Keiichi SUZUK

E e |

Kazuo KATO

GE EE
Sanggun ROH

BHOMZ= || B FEA || RE B
Kenji SEIWA Yoshihisa SUYAMA Yu FUKASAWA
A BE s = ki 2=
Koki HOMMA Takayuki NAKAJIMA Teiji NAKAMURA
sl =R/ | fnEE % #
Yoshinori KANAYAMA Kazuhisa KATO Manabu NISHIYAMA
WEH Mz || BEF HE
Tomoyuki MAKINO Hitoshi KANNO
ZH T || ®EHE R
Chika TADA Yasuhiro FUKUDA
ki EE || EA B I RS
Masahiro SATO Yoshinobu UEMOTO Shinichiro 0GAWA
FH B HE #E BE
Fuminori TERADA Sanggun ROH Akihiko HAGINO
BE ®& || =% &N || RE —#&
Makoto 0SADA Keisuke TAKAHASHI Kazue NAGASAWA
Flu Fse || FEE BT
Satoshi KATAYAMA Kinuko ITO
EBE T || K BN
Yukio AGATSUMA Masakazu AOKI
e FHE | O #mE || P KH
Yoshihiro OCHIAI Toshiyasu YAMAGUCHI Toshiki NAKANO
A B | #H#x BF || E F
Shinobu KITANI Tomoko IMOTO Shin OYAMADA
*% FTE | KK EE
Chinatsu YONEZAWA Michiaki OMURA
2K B || BE %
Katsuhito FUYUKI Nina TAKASHINO
R B || A{ E=— KA BRA
Fusao ITO Keiichi ISHII Asato MIZUKI
GoME =
Minoru IKEDA
GHEE =N
Ryosuke TAJIMA
KRRk #HA |/E B—
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Life Sciences

RIBECEYTE

Environmental Biotechnology

EMBFE
Biological Oceanography
ey ical
Environmental Bioscience
EHl s EES

Insect Science and Bioregulation

PR A RE
Land Ecology

HEMBREEREY
Plant Breeding and Genetics

WML E
Plant Cell Biochemistry
e EERLF
Applied Plant Science
WYRELEES

Plant Nutrition and Function

HEMRIES
Plant Pathology

BMETERIF

Animal Reproduction

BYtkaeRlE
Animal Biology

EE RS
Functional Morphology

BYREENCF

Animal Nutrition

DFEYF
Molecular Biology
AFHREREE
Molecular and Cell Biology
DFERS
Enzymology

ISRBEFIZ
Applied Genetic Engineering

[SABET T2 (phwmee)

Applied Genetic Engineering

B #B ® AR
Department tor Professor Associate professor

FH30E4R1BRE
(as of 1st April, 2018)

B F
Research Associate

B #

Assistant professor

Bl #®& | FE FE | EE 82
Kinya TORIYAMA Yukihiro ITO Tomohiko KAZAMA
Kt Fh0 Y =
Waka SATO-OKOSHI Goh NISHITANI
B g | B HE® W RE EE
Yasuhiko KONNO Masatoshi HORI Atsuhiko NAGASAWA
MNE FR—B O FRE R MR FE
Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
e K% WA FEth

Hiroyasu KITASHIBA Masaya YAMAMOTO

B2 tE | BRIl ®E | hNB B-—
Mitsue MIYAO Toshihiko HAYAKAWA Soichi KOJIMA
HEl L oo

W & £l = Yushi TAZOE
Amane MAKINO || Hiroyuki ISHIDA | |31 %8 (i811)
Keiki ISHIYAMA

= mE 0 RE gB 0 BT BF
Hideki TAKAHASHI Sugihiro ANDO Shuhei MIYASHITA
BN R R Bt | FE BE
Kentaro TANEMURA Kenshiro HARA Yuki HIRADATE
BE A T qE L EE R
Hisashi ASO Tomonori NOCHI Kouichi WATANABE
2K ER | BEAE B | #®R EEF7F
Masaaki TOYOMIZU Motoi KIKUSATO Yukako TOKUTAKE
BH REZE | FH & BHRE EF
Katsuhiko NISHIMORI Masahiko HARATA Shizu HIDEMA
WE BsE | —H BA | HE #X
Takafumi UCHIDA Eugene FUTAI Masafumi HIDAKA

GOk 1ER
Yasufumi SATO
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SEMER RS

Bioscience and Biotechnology for Future Bioindustries

ISRMAEYZ
Applied Microbiology
MEYHEERFERIE

Microbial Biotechnology
BYHMEYF

Animal Microbiology

HYERLFE

Animal Products Chemistry

Bt
Food and Biomolecular Science
B RS
Science of Food Function and Health
REF
Nutrition

TINIVYEYTE
Terahertz Optical and
Biological Engineering

TREED TR

Biodynamic Chemistry

RAYERLE
Bioorganic Chemistry
of Natural Products

RAREYHERZ

Applied Bioorganic Chemistry

EYERLE
Applied Bioorganic Chemistry

BIEFBER AT LS
Bioindustrial Genomics
EYEEBREF
Bioindustrial Informatics and Genomics e e — > = 5 @
BELEMBEGERATLE
Marine Life Science
and Genetics

MEME RS (FHiHeE)

72 # ¢
Laboratory Profess

HEHR

Associate professor

B & B F
Assistant professor Rese

arch Associate

PSR e
Naoki ABE

Microbial Resources

ROBERIFEI=VH

Food and Health Science Research Unit

PSR B &F F
Keietsu ABE Jun KANEKO
K # Rk KB
Hiroshi YONEYAMA Tasuke ANDO
E FE @ XKIEFE ANFF
Haruki KITAZAWA Wakako IKEDA-OHTSUBO
FHE ¥ | #WME R
Masako TODA Tsuyoshi TSUDUKI
BHE =¥k @ all
Michio KOMAI Hitoshi SHIRAKAWA
BH HE | 8 £z ANl KKER
Tomoyuki FUJII Masae TAKAHASHI Daitaro ISIKAWA
Nl R KK  HE5h R E&
Kiyotaka NAKAGAWA Takahiro EITSUKA Jyunya ITO
& HEF
WF #F Bk B— koo
Mari YOTSU-YAMASHITA Keiichi KONOKI TRE MK
Yuta KUDO
RR BEX @ @#@X B | /NE HE
Shigefumi KUWAHARA Masaru ENOMOTO Yusuke OGURA
Bk RSt A WA R BB
Katsuya GOMI Takahiro SHINTANI Akira WATANABE
g IEE
8K B | | Masamichi NAKAJIMA | ##4  B A
Toru SUZUKI SEH & Hayato YOKOI
Yoshifumi SAKAI
ta =
GOFTER BBt KER BT KeiNAWIAN
Keietsu ABE Shuhei YABE chil] B o)
Mayumi NAKAYAMA
@WEE BX  AHF BHeo
Teruo MIYAZAWA Akira ASAl
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Related Organizations .
S S a0 Field Science Center —\\’ 7 =—
RSt W\ ARSI 7E—A\

Institution

e S

Department

BERERT +—ILNHIEIER
Integrated Field Control Station

BEEHEES AT LB

Integrated Terrestrial Field Station

EEKBEES AT LER

Integrated Marine Field Station

JO—NIVEZEEI=VH
Trans-Faculty Erudition Unit

RV HYATIVR
H RS

Tohoku Marine Science Project

B

Animal Research Facility for
Agricultural Science

BHEE EhrismER)
Graduate School of Life Sciences

T4 — IV RS BME
Field Science and
Technology for Society

HIBEYRERE

Environmental Crop Science

T4 —IVNEEE 4L RES

® B HRIE
Professor Associate professor

B #

Assistant professor

B F
Research Associate

wKZE FE| |

Chinatsu YONEZAWA

GHAN EFA
Michiaki OMURA

HS =

Ryosuke TAJIMA

GO/NER—ER ||

GRE R

L GoRR FHR

Land Ecology Shinichiro 0GURA Michiru FUKASAWA Hidetoshi KAKIHARA
TA—IRRIES AT LEYF GOZHAE THE| | GoEE R
Sustainable Environmental Biology Chika TADA Yasuhiro FUKUDA
TA—ILNEYHERIZ GOBEM M= | Gl EA | GFREFE B
Forest Ecology Kenji SEIWA Yoshihisa SUYAMA Yu FUKASAWA
BEEVEESATLE mHE X
Integrative Aquatic Biology Minoru IKEDA
JLRIL-A4T7>
lan Gleadall
oAb aa sl AR B 2T 25
EEYEE Akihiro KIJIMA || Keniji KANEKO || i *'ZLE; (B4E)
Tohoku University Marine Science R %z BH RGO Ayami SEKIZAWA
Restoration Support Office Motoyuki HARA Toyonobu FUJII
NE
Takashi MURATA
I PR 4 6 93 F R AT B RM | M BA wH =
Applied Biological Molecular Science Yoshikazu TANAKA Tomohisa 0GAWA Takashi MATSUI
EaEEE k4R &
Biostructural Chemistry Makoto SASAKI
DFERILF AR B =71 »HY
Analytical Bioorganic Chemistry Hirokazu ARIMOTO Kaori ITTO
D FEE e {ERER #®O R
Bioactive Molecules Shinjiro YAMAGUCHI Kiyoshi MASHIGUCHI
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B #

Assistant professor

| ! # A
ivision Group Professor Associate professor

mEtEmEBES NE w®—B  Hrx BF

Biokinetics of radioactive substances Shinichiro 0GURA Tomoko IMOTO

g —%

Kazuhisa KATO

SR S e k&
[ B 4 P IRIE R B IR S EREEERS =k FR Hiroyasu KITASHIBA

Reconstruction Science for Terrestrial Life and Reconstruction science for Masaaki TOYOMIZU | | g g%

Envi t icultural i t

nvironmen agricultural environmen Michiry FUKASAWA

¥E IR

Masatoshi HORI

BEICERRE Il EA
Ecosystem adaptability science Yoshihisa SUYAMA

—— BE = FlE EE
T T8 2 a7 245 ] 224
. KERBERMT Makoto OSADA | | Masamichi NAKAJIMA | | §&3 BB A
KB MR E R 55 et R HA B Hayato YOKOI
Reconstruction Science for Marine Life and Waka SATO-OKOSHI Masakazu AOKI
Environment
REREPE DT 1 O 1= =S
Reconstruction science for fisheries Satoshi KATAYAMA Minoru IKEDA
Mza7 o~ =
e D 2E T Ea W
S é,ﬁ;}éiﬁlz\)l/?’— - (R %M@ Sr#s | ChkaTADA | Goh NISHITANI
B - o SO DL Fuminori TERADA X*2 FE BE  FEh
it BES AT LRREEIEERFY Chinatsu YONEZAWA Yasuhiro FUKUDA
= Science for Reconstruction System
1= Development L £ =8
%E : f' Tt{ﬁ%*j‘f Yoshinori KANAYAMA &% % Kt EEA
s nformation technology = i shi m hiaki
E for agricultural science zkﬁ;j &8 Hitoshi KANNO Michiaki OMURA
= Koki HOMMA
t
v . A =
A e R MR Hitoshi SHIRAKAWA | ch%§ {24t
| Functional food science BEEXx Toshiki NAKANO
Masae TAKAHASHI
=
g L ‘ wE
S ERE MK B RIEER F 0T REREFRZ PE SR | TswoshiTSUDUKI | FREF FEE
@ 0ood and Health Science for Disaster Health and longevity science Takafumi UCHIDA FEH BE Akihiko HAGINO
[ = .
=S Masahiko HARATA
% Kl #
2 = [ N i i
= BOZRLMRIF FEN  EKBR  Hiroshi YONEYAMA
g Food safety science Kentaro TANEMURA =58 st
3 Keisuke TAKAHASHI
53
o
s
‘S ML EA
% Yoshihisa SUYAMA
g 5 : 2@ T
= EERESZT(—IR INE {R—EB | ChikaTADA
2 Advanced Field Science Shinichiro 0GURA EE K
< Michiru FUKASAWA
E HE =
2 Minoru IKEDA
(=]
i
‘ EH 9%
#EI7 IT B% Hitoshi KANNO PN R CL
Education core Information Technology for Agriculture *XZE FTE Michiaki OMURA
Chinatsu YONEZAWA
5 KK EE
WIS T HAF > 2> INE R Wichizki OMURA
Extension at GEJE* Damaged Area Shinichiro 0GURA h 8 2
Toshiki NAKANO
: FE B
KREEHEFESR Fusao ITO
Joint Lecture on Disaster Revival B &Sk
Satoshi KATAYAMA
EEER NE R—ER AN B
Administration Office Shinichiro 0GURA Michiaki OMURA
EHRIT7 HREE R R Fi
Information core Cooperation with Society Fusao ITO
F—h1T7EM PP
Information Archive Michiaki OMURA
HATBREISHRBET S

*GEJE : Great East Japan Earthquake [Faculty of this center serve concurrently]
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International Education and Research Center for Food and Agricultural Immunology (CFAI)

B MM d1=vh A=Y BB
Division Unit Unit Leader Member

BERR

Livestock Immunology

BT
Infection Immunity

RR%
Agricultural Immunology

IKESRE

Marine Immunology

e %%

Plant Immunology

B
Food Evaluation

e ]
Safety and Function Evaluation
3537 Bl

Effects on Human Health

A ERIBE

Ecological and Environmental Evaluation

EFESE
Industry-Academic Cooperation
HRER
Cooperation with Society

TmRE#E

Communication to Society

EEEE TEEE

Research and Administration Project Administration

bE Fiit
Haruki KITAZAWA

BE A
Hisashi ASO
2 BR—
Kouichi WATANABE

At MEF
Wakako IKEDA-OHTSUBO

B BE

Tomonori NOCHI

Kl 4

Hiroshi YONEYAMA

BH O &EX
=218 =N Yoshifumi SAKAI
Keisuke TAKAHASHI [ hE 2

Toshiki NAKANO

ST

Hideki TAKAHASHI
Rk B L] BB
Sugihiro ANDO Masatoshi HORI

2T 8

Shuhei MIYASHITA

W EE

Kiyotaka Nakagawa
Bl = FHE ¥
Hitoshi SHIRAKAWA Masako TODA

EAE E

Motoi KIKUSATO

TR ARR

Kentaro TANEMURA

WA sk
BEH BE Takahiro SHINTANI
Masahiko HARATA BA B

Masaru ENOMOTO

RE —#

Kazue NAGASAWA
R =3 L] il EA
Yukihiro ITO Yosihisa SUYAMA
Rk Eif

Fusao ITO
KR B L = TR
Katsuhito FUYUKI Nina TAKASHINO

BE A
=5 wi Hisashi ASO
Hideki TAKAHASHI =k R

Masaaki TOYOMIZU
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Applied Biodiversity Center

BB P9 1z=vhk 1=vhER B E
Division Unit Unit Leader Member

B &

Agriculture and Forestry

SRR IS B ' E

Applied and Practical Research Livestock

K E

Fisheries

BIEERE
Genetics and Breeding
Z BR M RE ST 23 A
Basic Research and
Environmental Analysis

Physiology and Ecology

Environmental Research

ZHMETH
Engineering and Environmental
Analysis ac 2
Engineering

TEEEE
Planning and Management

TEEEE
Economics and Planning

2h 3 =
BERES
Business Economics

AE FE
Koki HOMMA

e =R
Yoshinori KANAYAMA
=g B
Hideki TAKAHASHI
HE B
Amane MAKINO
¥E HEER

Masatoshi HORI

GoORL  EA
Yoshihisa SUYAMA

NEYR—ER
Shinichiro 0GURA

2K IER
Masaaki TOYOMIZU

SFH X
Fuminori TERADA
B
Sanggun ROH

ZH T
Chika TADA

A ®
Minoru IKEDA

FAR BN
Masakazu AOKI

Ak Fmn
Waka SATO-OKOSHI

hEF (R4

Toshiki NAKANO
B =
Goh NISHITANI

R BF
Kinuko ITO

ek K&

Hiroyasu KITASHIBA

ORIl EA

Yoshihisa SUYAMA

®E A

Amane MAKINO

BE tE
Mitsue MIYAO
Ng  El—
Soichi KOJIMA

ML EA
Yoshihisa SUYAMA

- KE TE
Chinatsu YONEZAWA

P L
Michiaki OMURA

Y BT
Hitoshi KANNO

GEK IEMR
Masaaki TOYOMIZU

@HEE B
Amane MAKINO

L GFRE B
Fusao ITO

(€0]1TIINET/N

Yoshihisa SUYAMA

R Fif
Fusao ITO

rE B
Shinobu KITANI

aH E=—
Keiichi ISHII
Hrx BF
Tomoko IMOTO
NNUE &
Shin OYAMADA
KR BRA

Asato MIZUKI
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IeBDOREFEFRICOHLYZZABIOHICIE. FHRODP DORRERMLUBHEES X
TLOBEDPAURTHD. TOIHAFTRTIE. BREVOER. BHVFFEDOREIRICE
DHEREDEER. LOVEYMIKEEDRFRE. £E 71— ILNCHEIT2EYMEELRRES LOE
BREDERELVZNSICEHT BRI, BERCRROBRHNEECAEFTARELOHER
DHYF DHEIFHANRAL ERERGMAREDRRZBIEL (HE -MRE1TD. €L
T, T CICHEIIL TV REMER. ThbB5. BE. BER. KEX. RMER. BEERX.
EEEFRLEDERZED. BRMNGRE2F O (HRI TERE TEDANEENT B.

It is indispensable for us to keep healthy and sufficient food supply in the future, and
to establish sustainable food production systems harmonious with our environments.
In the Division of Biological Resource Sciences, students receive education and
research training covering broad subjects that include quantitative and qualitative
manifestation of biological functions, developing new biological functions, relationships
between biological production and ecosystem health in the production fields,
economic analysis on food system and societies in the information-oriented days and
internationalization. The young talents who can take initiative in further developing
the established bio-industries such as agriculture, animal husbandry, the marine
industry, the food industry, the brewing industry, the pharmaceutical industry with an
international view point are fostered in this division.
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DIVISION of BIOLOGICAL RESOURCE SCIENCES

THHERZ

Laboratory of Forest Ecology

PSR E CROEMBOENP LERBRO—DOT, e LBEEAHEICE
AREITTE o LOL, FRIMEEDBD PEY Sk (FE SRR BRI S HE)
DEIRD BRISEH, FMEARDFEER /- LB >TETND, ZITAR
RETE. EPEHRMOBEICET T RMOENSHREDHEIFAHZZLIZD

Mechanisms of biomass production, reproduction and
biodiversity of tree species are studied at gene, individual,
population and community levels.

1. Mechanisms of maintenance of species- and genetic di-
versity of tree species in temperate and tropical forests.

2. Recovery of biodiversity and ecosystem functioning in
forest communities.

3. Life-history strategies of woody plants.

(BEE) Z2—HLRZ7 TRBL TV BiEREIREY
DREBEZHMEDN RIE,

(BEA) EMSHMEDET: IX NIHOBERK
ICEBLEEHDR A

a) An old growth hardwood forest.

b) Recovery of species-diversity in a conifer plantation.

WTHRT 3T, EMSHMED b DERERIERE OKIREE- KE4$E-CO,
BELE) ICDVWTHMEL TS, SSICIHEN SHEMEMIFXD X LICE DV
HFMBEOME (RXMOLEHMIELE) HIToTWB, EILTFHHEETHE
LTWaH, AR, BA TOREMRELToTV S,

kS

Laboratory of Crop Science

TXRRKRBZHED ANFDREPC TEREADIEMER TR REL. ZOEIRH]-
RN EEORPLEL TRENRDRECINEEN, FERMTORRER
/LT3, ERFEIG MEEEBSORN. I BRDIRMERICLSHE.
BT AW ERNRFEORE. FRRSDAMEETHZN, VE—It2Y

Physiological and morphological analysis of the processes determining crop yield
are being conducted, especially focusing on rice and soybean.
Major research subjects are as follows:
1. Evaluation of crop productivity in farmers’field in Japan and South-east Asia,
2. Utilizing simulation model and remote sensing for crop production,
3. Studies on Soil-Plant- Atmosphere relations
4. Physiological mechanisms regulating ripening processes in rice,
5. Morphological and physiological mechanisms regulating pre-germination flooding
tolerance of soybean seed.

2TRVIaL—2a ETINOFBICSOBUBA TNS, MEESPR MET
EBSEEMERDLET 2P RRREIS TOREDITLV. BHDT—ILRT
DEBHIFIBENCIT TS,

SARABICHIBRREZAEN—I7, PO TEKAFEF >TOVEPIEEICK
WREDLHH LN >TND, BEEENFSFICHIPREEREDN—DOTHB,
A photo of farmer field investigation in Northeast Thailand. Previously paddy fields
had spread but the fields have changed to barren land due to salt damage. Salt

damage is one of the most important topic in crop science labratory.

=
E=%
Laboratory of Horticultural Science

BHOEREICDIFPHFRXRY. RIVE UL TELCETELE, A%
DEBCHELRSENEMEHREL TS,
Eav AL
DIV DRV, HEEEM M LS DRITDRE.
QEBERIIFEEEDL T RERIGINETE LD /R ICEE T
SHEAMDER,
QBB IS 3R XSO E S EM DRI,
@ORIBIEL EEIARNMEMADFIEEH EDRER,
FaMRFE
OEZEMDORRICEDIERE. EIETF DR,
QEEEMDRKRICEL - RER A ORE
Growth and development of horticultural crops such as fruit trees, vegetable
crops, and ornamental plants are studied.
1. Flower development and keeping freshness of cut flowers
2. Gene analysis of sugar metabolism, flower development and keeping freshness
3. Induction of vegetative and reproductive growth in everbearing strawberry plants

4. Development of abiotic tress tolerant crops
5. Metabolism of functional food ingredients in fruits

| Antiabscission |

V-PPase
Cell death Sugar Cell division
Ethylene ABA
— y
—— PIN1 T PIN2 Sink activity

Sugar metabolism

\

/ '\V—PPase

ERULCTRERICRVREDIRT LS

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

TR AEOBREEEBEDIB TS, AR KEEERICENDERFE
FAZREBERFDVEDTHD, CDEIBEIBICOWT [ NILKEIE] & [HE
—tEMEEER ] 2 ZAOEHEL, B EMEETI, MUK EIEGRAHAIC
AT, 2D, HRDOKIUEIDDOZHERIBEEE T ICAT T B, AILUBEAE
IZIERERBIDTH | ZOBMNIUK IS EEERRA(EL, B R EEEHOLIE
(FICERY L) B85, 2OIIBNUREBEOMBICET 57 —2XN—RE1EEE
LD, 204 M- R - E-FIRIC DWW THREED TV,

F/o, TE-EMEEEROMREERICEE. BR. U HEDEHAE
FERVZED BEIXN, RIBERLSE T IRER T IHFNRMORRET-
TW3,

We are studying soils which support life and food production. Our primary dis-
ciplines are “Properties, genesis, classification and utilization of volcanic ash soils”
and “Soil —plant interactions ”. Recent research topics are
1. Roles of aluminum-humus complexes in Andosols,

2. Changes in element concentration of tephra with Andosol formation,
3. Soil regions map of Japan based on a reclassification,

4. Phosphorus foraging root growth of Brassica plants, and

5. Formation of vivianite on paddy-rice roots.

BH, SR, Y, R, BE, ABOHE

2R LI ERMICHERL - KLRDFSEFORET
THEDSI, Na, Cals EDABL L. Al Felz EDF%Y |
REICEEGZCEMLAERLOHVLEETH S,

BAVLOERBTZEAR

Schematic diagram showing Andosol formation

m I2r 3 — =4
BMRIES AT LS
Laboratory of Sustainable Animal Environmental Science

BMOKEEICIRIEEDFAFNBCROSNTVEY AP FIRIRBICATR 25X
BOEMEED T L SIS EMEE IS TREREEHHE TESO X T L%
HU T BL THR PR M ERIBE (R CEEBIRAL TMREED TV B,

ES, B B LD EGE, REHF MM PR, WIRRIR (G ERE

MEAZALICE BB IRTBIRY 27 LB LA MR E B RICLBE
RIBEFOHKNIE- TRV —EEETOIEEBRIC, AR I L8
BEMTET O O =X LDRBBEIRBERRREFTOERIRFIC, ChosiiiE i P 7 — L
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Our mission is to make animals healthy and create animal
production systems harmonizing with the global environment. To
meet this goal, we investigate the recycling systems of organic
wastes from animal and agricultural production, and the ecology
and function of pathogenic and environmental microorganisms.

We study epidemiological and genetic analyses of pathogenic
protozoa and bacteria (cryptosporidia, coccidia, pathogenic E.
colf), chemotherapoitic and immunological controls of protozoan
diseases, and analyses of microbial communities and their func-
tions in animal waste treatment/recycle systems (malodor con-

trol, wastewater treatment, composting and methane production). (BRE) A5 RWCERTSMEN  (BRA) FOR—H CERT 2HEN

Left:Bacteria and Archaea in the anaerobic digested reactor Right:Protozoa in the rumen of dairy cattle

BMELTLERT

Laboratory of Animal Breeding and Genetics

BHEEDEDORENPSEEARILINZAL T ZTICESET, ABICESTH
AEeREEE DEMOBENRENEERICL>TINEREARICEBZE—ZhyTA/:
LEHMEEERFOMRIEDIEDEG THZ, ZDIDICAHRETE. OREND
BRUREDENIEDZ-ONERIEHDHRE. OBROEE L. HEEEELLV
PEDERIEENICH I 2FFMIEIEORE. OREMEICH T HIERES. EHNEEN
BLUEHFIAMEOBREURICET MR, @F / AEREFIERALBEBLUFICSH
I B EEHBENFAFEDRERE. ORED/SMAVRTZILELTDOYIRICSL B85
HEAICRI ¢ 2R KR, L EICIUHHA TV S,

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

1. Theoretical study on restricted selection to achieve desired genetic changes.
2. Genetic evaluation criteria for reproductive and lifetime performance in pigs.
3. Genetic improvement for reproduction, meat production and feed efficiency in Japanese

Black cattle.

4. Genetic evaluation using information on genomic markers in cattle and pigs.
5. Selection experiment for reproductive performance in mice as a pilot animal.

BRHBBRIERYVZ

Mice selected for oxygen consumption
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BYEERZE

Laboratory of Animal Physiology

RBEMIE. FTBRICERTAMENICS > TEEINIER MR TE
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EEFEBETEEDIC. UTOEIET—Y T BELISHFLAILETOREN

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 sys-
tems. At present, we are studying on
1. Development of the digestive and endocrine

systems around weaning time,

2. The physiology function on metabolism, lac-
tation, growth, and fattening,

3. Technology to reduce the emission of green-
house gases such as methane

HELRBRPOF 4

A calf in a suckling experiment
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Japanese Black cattle in a fattening experiment

KEEYEIESE

Laboratory of Aquacultural Biology
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MBI L BRI EEAE DD FL NIV TORBEZ DEEIESICEH ) FOH
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JVTORERR

Advanced technologies for artificial seed (juvenile) production,
control of reproduction and growth in a healthy condition are nec-
essary to achieve efficient production in bivalve aquaculture. We
focus on
. signal transduction of neurohormones and sex hormones via
receptor mechanisms in relation to reproduction and endocrine
disruption and
cellular and humoral defense mechanisms as an innate immune
system associated with non-self recognition and elimination,
to aim at the above- mentioned goals.

i

N

a) Sperm release from Japanese scallop artificially induced by endocrine regulation. Inset represents an oogenesis-related

gene expressed in the follicle cells closely associated with growing oocytes.
b) Granulocytes of Pacific oyster. Inset represents phagocytosis of non-self particle by a granulocyte.

IKEERERS

Laboratory of Fisheries Biology and Ecology

KBEICERT2ZEESHREENERREREL CKRBICFIA T 570101348
HEENMEEBEPEH NI LOERANTA R THB, BIATE T, Kk
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Biological production processes and population dy-
namics of marine bio-resources are studied in the coastal
waters, estuarine and tidal flat areas
1. Analysis and evaluation of functioning of coastal and es-

tuarine areas as nursery grounds for marine organisms
2. Survival processes of marine organisms in the early life
stages
3. Life histories of coastal fishes, bivalves and various

aquatic animals

CNETOHZLDBRFENERDBEMEICE T SENDEBTE K
R#HX £ELCRERMG. RESOEMEERTRR. RMEHGEEEEASHIICL,
ZNODHAERIS, RELEMEE - BREEDHOERERHRPRE
BIEARERELTE

EZBINCHIBT7IOHAIER A L/IBCHIEREERAE

Left: Body size variation of ayu fish in the Natori River Right: Sampling of demersal fishes in Onagawa Bay



IKEEMERT

Laboratory of Marine Plant Ecology

AREEEE. ZOEEN BELEOHTH01%ICTELV, L, BimE ARH TR OBAFEEERICHITIIBVEENEMEFL. KiTH T REEEDS
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THY SHREEMALSERRADERRET ATV S, SRS P EIBRAN DRI 25,
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In subtidal rocky communities, kelp and fucoid forests have
relatively high levels of primary production, of which productivities
exceed those of tropical forests. These forests 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 communities, 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 herbivores and

marine algae, leading to development of marine forestation and

cultivation technologies.
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EABRT 758 HERF/AITHENREBBL X 2LTY X
Left: Kelp forest of Ecklonia bicyclis
Right: The sea urchin Mesocentrotus nudus migrated to a bed of Saccharina religiosa kelp

KEBRLF

Laboratory of Marine Biochemistry

BOBAOZEAMDFIAERECBERIC, BRE- JCHNMEEED TS, MR RIGME
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For the aim of effective utilization of aquatic bioresource, we promote both basic and applied
researches, not only to elucidate the metabolism and functions of aquatic organisms, but also to de-
velop new industrial and pharmaceutical materials. We have been focusing on:

. Chemical analysis of nutrients and components in marine organisms

2. Maintenance and improvement of freshness and quality of fish meat

3. The functional components from marine organisms, i.e., anti-oxidative, anti-melanoma, anti-car-
cinogenic components

Effects of chemical stressors on the biochemical parameters of fish

Effective use of electromagnetic irradiation for thawing seafood, etc.

6. Changes in the levels of the chemical substances in the coastal areas and organisms, and so on.

S

RS INTEOBTRIXE T

Electrophoretic analysis of fish muscle protein

m fer g2 33 4
RIEEES
Laboratory of Environmental Economics

AMRE T, RIEFBEICHL, B2 HEZORARVREREZOFEE 1 ERANDEEIWRES -7
BEAL. HIEL ANV TORBERRRICH IR REToTV\%, RIBFZORS,EIE, 2. WA L ICEBLABRRBEFREDHY) H OREFHIFHME
WAL ICIRELZARRER S PEERZICRVBECEROBER P HiEE 3. WIBDERICHEIS T BB HEE DT AIERHE
FHEL T8, RIFRIE CE. HARBET—2@METFEEL. FFBTHE A% 4. BRIREFMEEBAL S B FEORFEEEE (K1)
DORIFERSMTBIET, LHRVHIEP A B M ERIREE Y 5T EERRT 5o 5 Bt RER SBEYRELBEAT
BHMEMRERARIE T D@,

We investigate the motives of human behavior based on
philosophical and ethical thinking. Another research target is envi-
ronmental economics, especially environmental evaluation. In this
area, we explore sustainable society based on scientific survey
data.

1. Succession of traditional arts in rural areas
2. An evaluation of role-play experiences based on inner mea-
surement
Context discordance in the consensus formation for communi-
ty building
. Development and practice of consensus building method ap-
plying natural environment evaluation
. Demand analysis of tourism, landscape, allotment garden (Fig.1) B Fig.1 Sustainable eco-tourism concept
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71— IR & ME
Laboratory of Field Science and Technology for Society

ORI HESRMOME-RAROER,S, BE. BNHSIEREL VS
HEMEORREBE THE - MRICEHEA TS, HESRMEVIDE, #HE
FIBERRY 2-0DHE, Hilf DT, HEMFEARMPEMAELEME
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BiEL RIBEOBE- RV BED XL LDDHII T LOWEE, R
BRVEFHE, VE—M LI TR GIS ICLBRFEEEECESERRTLAA,

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

. Appropriate allocation and utilization planning of rural village resources

2. Application of geographical information system for rural planning

3. Analysis of remote sensing imagery for crop monitoring

4. Development of economical assessment method including environmental load
reduction effect by life cycle assessment

Monitoring of coastal area using remote sensing images

Integration of information technology and agriculture

Post-disaster reconstruction of agriculture

e

No o

RIEEMO T —IRFIHOSEEICET DN THS, kel BELRMKESR
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An example of remote
sensing image analysis

ERARES

Laboratory of International Development Studies

APE TR BH-ER- RIEMEORRER 572D LREBER- HIEDHY)
BIDWTHE FRRET- TS, 7YV 7T 2 [T R | DR RE [FIF
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OF7TT7HIBICH DR BB, REBCROHEICH SRR

In many Asian developing countries, the majority of the population is still de-
pendent on agriculture. Agricultural and rural development is crucially important to
create employment opportunity, to increase income and to supply food. The devel-
opment is, however, constrained by the lack of technologies, investment capital,
human capital, market institutions and many other development resources. Our ob-
jective 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
and natural development policy

2. Economic development and its impact on factor markets in rural area of develop-
ing Asia

@UO— I WEREESPARESV HEREEDREEELBRICEAHE
QFEFETIVEDXAEEZEEADER- R -BEREDER

AHE TR, BHL BR REPBEICEREBALLEVEEPSIMEA, 24
bREREE LEXOERDRMICERSOVTIMRETIZEN» KOS5 S, EER
T ITVESXABED R TEBLIWVEEDSINERD TS,

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

4. Optimal resource use

enabling sustainable agri-
cultural and development in
monsoon Asia

. International cooperation

for Asian countries, its sys-
tem, theory and the role of
Japan

AIRRITICH I BRENTTIHRAE

Field survey at a market of agricultural

products in Indonesia

(9]

REREREF

Laboratory of Agricultural Economics and Farm Management Science

BASIUGERE e REL T BEARE. T, 7d. e, BFHE
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Our laboratory offers high quality education to graduate students and the oppor-
tunity to study and conduct research on various issues from farm to tables within
the historical context of the Japanese rural village and in comparison with experi-
ences of other nations. As part of the educational training, 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 food, agriculture and rural village in the world

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

OEAHFORM-BX-BHEEICETIHE MR
QBERERREEA/N—VaABETIHE ML
OBREM~—T 77 BREELICETHE MR
ORMNHIEHOEE CREICETHE R

OFfrrI e REDHELREBCR-HIEICRT2HE MR

BAOERBRERR
Field trip to organic
farming in EU



AEEVEE AT LE
Laboratory of Integrative Aquatic Biology
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We concentrate on the research and education for aquatic fields.
The goal of our study is to establish the integrative system s includ-
ing effective utilization of ocean space and sustainable yield of aquatic
organisms.

We study wide range of subjects as follows:

1. Conservation and population genetics study of aquatic animals and
sea weeds;

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

3. Complex study of biology and environmental engineering to control
and manage biological invasion through ship’s ballast water.
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Left: Am amphidoromous fish Ayu and the mitochondrial DNA sequences.
Right: Genetic relationships among color morphs in Japanese sea cucamber.

HIFNEYRIERZ

Laboratory of Environmental Crop Science
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REMZEAF TR KIBHBFRERICHIEEERT—IIRHEMRE 52— OfFMDIRRETFI T 2B EFEDFE.

EHLEELT, [T14—IUR ] COEMBIERRBE =L JHEIC, [BREBICPAL

. TG EMEES T LOEBELBIEL THREED L5,
EAFRIICIE.

OMEZHD] EHETIEEBIERM. B[ IOHATAIT] EMFFITh 3K

Environment around us has been changing as shown in global warming 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 harmonized with environment.

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

We focus on conservation of biodiversity in agroecosystem. Winter flooding in
organic rice farming is a possible technology to achieve both sustainable crop pro-
duction and biodiversity.

Furthermore, the effect of silicon in paddy rice production and a new high
throughput method for evaluation of root have been studied.
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by 3N ~r V.. R LV
HRIRIEBERZ (&%)
Laboratory of Resource and Environmental Policy
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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.

. 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

Revitalization of rural communities: policies for revitalizing rural communities and

conserving/utilizing local resources, and promoting 6th industry in agriculture

Trends in major countries and regions: relationship between changes in trade of

major countries/regions and their policies
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BMWKEBRMEMY 53BrHERTE45E
Policy Research Institute, Ministry of Agriculture, Forestry
and Fisheries, Government Building No.4 at Kasumigaseki

BILRBERRIES (&)

Laboratory for Continental Margin Deep-Sea Ecosystem Dynamics
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Deep-sea ecosystems along the continental margin are characterized by high
species diversity on the high complexity and diversity of geochemical settings,
where is also received much interaction with human activities. To understand these
complex and associated with unique ecosystems, we particularly focus on better
understanding of the deep-see ecosystems, with making a point of education and
cuttingedge researches.

RBERAETS [LADP6500]

Deep-sea investigations using the HOV Shinkai 6500.

REBLEEREFRREFZTMFRE

Division of Functional and Developmental Science of Livestock Production

REMHER. REDBARFFEEMETIREEEACEMDEREIBER
Y24 EFE CAMOSVWERLEREL TRRICHERIE-BEL. REOD
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The division was settled for the advanced research and education by application
and reconstruction of the basic sciences established in Animal Breeding and Genet-
ics and Animal Physiology in order to contribute to practical livestock production.
In Advanced Statistical Research Section, we aim to improve meet quality and
the number of piglets born from gilts, for which the breeding value estimation and
selection methods are investigated. In addition, genomic breeding value estimation
and utilization methods based on information of single nucleotide polymorphisms
are subjected. In Advanced Functional and Developmental Science Section, we
investigate and educate utilization methods of plenty of undeveloped resources
including seaweeds, herbs and fatty acids as feed stuffs of cattle and pigs, and also
investigate biological function, improvement of components and feeding methods of
colostrum, milk replacer and starter in order to improve production of pre-weaning
animals. Additionally, we also investigate and educate the molecular and biological

Wb, REMBERRMRIFITIE £ BEFREL. BE, HE, [BIHBREED
KA BEFLR I O ER R ROBEA., REFEMEEDORBAVEER T RAR
EEMELEDI. RALBSTAILOUE - REEDRELEOHEREE
HEDHTNB, S50, FRERBDEMZ- D FEMFRMA, ZkRLVHE
DEEFMEFAR S OIFE. HRVIEFMFBERCEDMEHFTHLED TS,

basis of sick-resistant animals, identification of taste substances in Japanese Black
beef, and development of manure treatment and disposal for environmental and
agricultural sus-

tainability. BEMEHEIC & AL ORIERBROBERAIEN OHRHNR

FEMEEERICESCHRAEDNIEEICLY, KIA—J v —FED
RETH. £EFETROBENENDPBERICYRINTETLS,



Graduate School
of Agricultural
Science
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LANILDSERREL NILVETOEGRRDOBEADIH. Y. 8. WEWEMRIC. &£
L. P FEYFE. D FEEFE. EYVERETE. £IEZ. HREVZESIOERRERER
HLAFICEVWTBERFRERELTVD, AEHTIE. ZNSORMAERELICDOVTD
AOFHEBELRRBREMEBR[L. PMAH EEXER CHREE MRABELTERTED
AMEERT Do

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

Laboratory of Environmental Biotechnology
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We have been studying plant functions associated with environmental adaptation
and biotechnological application to agriculture, especially molecular mechanisms
concerning plant productivity and morphogenesis, 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 mitochondria exem-
plified by cytoplasmic male-sterility and fertility restoration.

2. Molecular breeding of transgenic plants with novel characteristics and their bio-
technological and environmental studies.

3. Molecular analysis of plant development and environmental response.

[Hax50A | ELMEMHOD
A XEDNAZEF—TICLAY
AHOYIAF T 75—

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

N e
EYBEE
Laboratory of Biological Oceanography
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Plankton and other organisms in lower trophic levels are playing an im-
portant role in establishing, maintaining and altering global environment as
well as sustaining production of marine ecosystems. We are studying plank-
ton and benthos not only from the view point of sustainable resource utili-
zation, 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. Re-
search fields span from nearby coastal area to remote oceans such as
North Atlantic and Antarctic Oceans, and deep sea. Major topics include
biology, ecology and molecular ecology of polychaetes and microalgae.

FHCL BT T B RERIRED N RFEW (£) & Ekman-Birge ICL BEREDHETF ()
Benthos investigation at low tide in France (left) and mud sampling using Ekman-Birge grab
sampler (right)
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Laboratory of Insect Science and Bioregulation
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The chemical factors which regulate the host selection behavior
of phytophagous insects have been investigated. Influence of light on
physiology 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.

EAFIANLIHIMEREFOBEE R, /NLASBIOS I THREBH TE50
AHAREEZTHET R/ IFUHZIAA

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.
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Laboratory of Land Ecology
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Grassland ecosystems support livestock production, provide wildlife habitats and
recreational lands, and help regulate watersheds. Particularly, livestock grazing can
potentially contribute the natural conservation and improvement of animal welfare.
This laboratory has been conducting researches on livestock production by grazing in
relation to the multiple functions of grassland ecosystems. The aim of the studies is to
establish the sustainable and highly productive grazing system with due considerations
to animal welfare, environmental conservation and biodiversity.

Major research themes are as follows;

1. Relationships among soil / microorganisms, plants and animals in grassland ecosys-
tems

2. Feeding value of herbaceous and woody plants and animal production in grazing
production

3. Behavior and welfare of animals and animal-human relationships in livestock industry

4. Biology of wild animals in grasslands and forage crop fields

FEMREZHIVUBNMTEZEMICMEL WS, £EMERMICKEE
EY 320 TR DEEDS T LHPSERAIL, MABE R FOMERRCE
MEREDEEEZERL, SOICRRBRSPEMEA LV o1 fREEMEEE LS
R B E ERMOBEN BIRTHD,

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

EMELEES

Laboratory of Plant Breeding and Genetics

1RET T ZF FHAENE T LMEAMREL TOBIETF ETOEEEICR§ DA
REBETFEREMICLSBRERMOMRELT TS, TREMAREN.
OHEM DETERIED B FEI5F
@13 D—1BES B ERIB AN ISR F OB
@F T RN / LT

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

1. Studies on genome and genetic resources in Brassica
2. Molecular genetic studies on self-incompatibility in Brassica

1%(@) 77 7F () DTt HLVTTFF
DHFATIEBED HUTVBHTF (C)
Flowers of rice (a) and Brassica species
(b). Elongation of pollen tubes into stigma
tissues in Brassica (c)

N3O THB. HEYMDEFEHIE TIE. BFICERAHAMEICEDIEEFOMREE
TV, ZOZEBREEEP SHMEBSHICL TE . 13 RIERD Z D SNPs %R
EL. 2h&EY—H—EL T RDSHEDEREEF DR EBAREEER IAAL,
Fo, TITFREZA(AVCEVWCEZ T EE MBI EEEL /-, ARRETIEEIC,
TI5FRHENOERRGEFEEREL TS HREL. MRICFIAL TV S,

3. Study on tolerance genes to environmental stresses in rice and Brassica crops
4. Analysis of single-nucleotide polymorphism of genes in rice cultivars

EMRELS

Laboratory of Plant Cell Biochemistry

HEMD S DDREMEHEEE. Thb5 SHERICLDKFERILELIEHDEME
REABMICERTIERRLE. R EDEGEBH DR THIELDIC, 1Y)
DEEMEZABZERERICTHD, ZNILBRRFALE. EMEFOEEER
BT BHRBERTHS BRGBREHOBRSIREBRORAEL S, Thic
Bi3, ERIEM THIMREETIEN S O XFIFEMFUC, BFROWIRERNE,

Plant productivity depends on both of the carbon gain through photosynthesis
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 assimilation and interaction between carbon and nitrogen metabolisms.
Besides such basic research, applied research is also conducted toward improved
nitrogen use efficiency and improved crop productivity. Our approach includes mo-
lecular biological, biochemical, histochemical, and physiological techniques as well
as genetic engineering.

BYELAZBROMA. XEREERFLOBEFRE, ZRFELICRET 55
REDHFAHZXLEFRRATIEBMEE, EMOEEEPERFIBEEA
BIICHRTB-ODICAMRELTL T TV 3, BEDFEICRE LS,
DFEMFNFE B FEBRA ERECARBEN. B PR E B
FARIEEL T 7 o U EEMELIR R EED T B,

ERA 2 () EBRFMEICES § 285 (NADH- 7V I BRE MBI &

RIBYBERG(A) DILE

Growth of wild-type rice (left) and the mutant defective in an enzyme involved
in nitrogen assimilation, NADH-dependent glutamate synthase 1 (right)

26

S4B SpHE SR

17}
L
o
z
w
[9)
7]
w
=
-
=
o
z
[}
[
=
a




27

E DIVISION of LIFE SCIENCES

EMREEES

Laboratory of Plant Nutrition and Function

HEM)REEIZFNE Tl ARG EDTERMEMFHIAEMIEHE DHaE. &<
ICHERPERORINRIL, RULEMDOFAPEPFIRDAHZZ L, ThbE
RIEEDBFRERBIEEAC TR EL TV S, TR BETH—LHEMER
TBIEPDIEE), e b FEERVME» RFASh S, IFBIRMERHICLZI0
A7 VRSN HRZBRBTE L EDEIRFHFE GFPEHENA-I2T B

The life of humankind depends on the autotrophic abilities of higher plants. At
present, the plants are being subjected to rapid changes in climate, atmospheric
compositions and land use caused by the activities of human societ-
ies. To coexist with the plants, we need to understand the fundamen
tal responses and acclimation of the autotrophic system of higher
plants to the global changes.

From these view points, we are studying on environmental re-

&CO0, AE(100Pa) TIHFEBICEB T 31 3 BIE T
BAES TR (RO, Antisense 77 )o TIED
A5 CO, AE(36Pa) TILTLLEEIRLBL,
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).

FEEIER. M/ \BEOHELEDHBBENZNTE. 2> NTVEOHE-FEE-
BEPORBLEDELZNFE. BWEGRADEELEETFRELANZS
FEMPOFE. SSICT—IVNRERBEETH D, MERSHIZTINICES
THRFEF BTN, 27D BEVEEHZ WV, (EMOEEMEDRE LT
DHOBEEL TV S,

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

EMmIES

Laboratory of Plant Pathology

EMIEERRICBWTIRAERERBEN CRIRE. N7TVT T1VAE) DBEICE

S5ENTHY, CHICLBRERBIEMDEEICHODRELHETES A TS, JhAHREM
EWDRBEDSEMEREL TOLKADICIE Y —MEMREOEEERES FLANIV
THZL. ShEISHAL TREMREDRFAH =X LEHIHT 2 EN R ICEEEL-T
Wao hbMWDIFRE T BT AIIVRIR (F1TVEYF AT TV R) RIRER (WD
Bi8). 77 7T HERIRE SR e e EL. DM ORFEIIED D FHE. Ot
MOREICE DT F IVRERE. ORRMEY DB DD THIE, ORER
EMOELEBIC DOV TR REED TS,

In the field, plants are often attacked by several kinds of pathogens: phytopathogenic
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 inter-
actions 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 pathogens,
3. molecular mechanism for symptom expression in pathogen-infected host plants,

4. evolution mechanisms of pathogens.

>mMOO®@>

Mmoo

: cucumber mosaic virus (CMV) B# 04 X+ X+ EIZ 512 B EIRIE R,
1CMV OB FBEHMHEEH,

DA NV EEIETF TR CMV DRESREY L7 B

A RVDBERORB,

WHERED 12 DMILRAL TVBHFo

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

Virion of CMV.

Stochastic separation of viral genomes labeled with two different fluorescent proteins.
Rice blast lesion

Hyphal invasion of Magnaporthe oryzae to leaf sheath of rice.

S ETER ZF

Laboratory of Animal Reproduction

HREMRRE 3. RERERICRETZRENER T 5ME— DMBIIIETHI). EHX
BMOEECRPELEVERLCARNR THD, BMEBRFEAITF TR RE
EETEILBM (V. TE IVREE) EELTREL T BMDFEOFTHRHME
LETEMES RN LB F B FEIF) N M- AT 2118, RBF» A
T35/ L TET/ LERNRERBHENED IS, SOICEFREEEMED

We study about reproductive and developmental biology of mammal (cattle, pig
and mouse), and we also focus on improvement of reproductive 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 environ-
mental chemicals.

A. JAETFICH135 CatSper1 DR (1)

B. ¥ X¥EHIEHEMATELC 5115 SOXONFE (1)

A. Localization of CatSper1 in bovine sperm (green)

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

BB TR PR EAERDORE-FENERIETHZEBERAL. ChODHRE

FEEEYDEEDHFLICICATHIEERIEL T WEF. £L2. 2 FEY
FESIC—ERDEFRREEN SOV TETE P FEEF AL T MRICE
A TVS,
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gefs R
Laboratory of Functional Morphology

REDERE. HLE. LIRGEDOEREEMAEZIELCGERL. REDE
M, AR EM LS B EERRELAMREToTV\\B, EAFHICIE. O
S EIREF B DR R CAERERY DM EDBRER. @ > BFAAIRE R #RBE D 3 LHE

Qur research has focused on understanding structure and function of cells and
tissues during embryogenesis, development and growth to improve productivity and
immune function of livestock.
Qur particular interests are:

. Myogenesis and functional differentiation of
bovine skeletal muscle cells.

. Differentiation mechanism and pluripotentiality
of bovine intramuscular preadipocyte cells.

. Function of peripheral serotonin.

N

w

B8 B EMIE &R 5 Bk O FFPIA AE B AT 5E
R B RRE IR M ELIARTF (A 1L ok O
Rta, ASEIERS. B AERHBRR LR
Differentiation of adipocyte progenitor cells derived
from bovine skeletal muscle into mature adipocytes.

(Oil Red O staining, A: Growth stage, B:
Differentiation stage)

B DfZER, @F MO DEIREA DM, OILIREZRDOMBEAEIE XY
IF LR, ORBEARLT2ER VYL BT R AR RF DRFER%E /I
RREED TV,

4. Elucidation of mammary immune system and development of mastitis vaccine.
5. Understanding of lymphoid organogenesis using an immunodeficiency pig model.

BMREENT

Laboratory of Animal Nutrition

RE-RBOREFHELLBENFRICARATIEEDIC FRICHITIRE
FEDACH B EREAS X 4 IR R 2 (B - HRT - A LA R T BIEF DL NIV THERL
TW3,

1 BERBRORBECFZHFMES SOKHEIRE DR
2 Z7NJFRREIC B BINIRY T DORERE S AR

Our laboratory specializes in determining the nutritional characteristics in domes-
tic animals with the aid of comparative biochemistry. The regulation of metabolic and
physiological functions of nutrients in domestic animal growth are considered for the
entire body at the cell, organelle and gene levels.

. Biochemical and physiological properties of nutrients (@amino acid and fatty acid)
and non-nutrients (organic acid, plant extracts), and the physiologic dynamics in
animals

Bioenergetics in mitochondria in organs and tissues of chickens
Establishment of dietary systems to alleviate environmental stress
and improve immune response in chickens

The response of cellular physiology to nutritional stimuli-induced in-
tracellular stress

w

»

3 REBIAN ZEBPRIES AT LAREICO I EBREEA -V TR LS
BRI OBR

4 REEHFICL-THFEINBMMIREAZN
REZDIMFAETE

5 RFELIBIE AN 2D RICEIT S
7R

PIRBORREEIIAZ: 428D
£ 3508/ T3.5kg £ 4B

Development of rapid-growth meat

chicken nutrition.: Meat chicken

(9]

. Investigation on trans-generational effect of nutritional and environ-
mental stimuli on broiler physiology and metabolism.

shows rapid growth from 42g (chick)
to 3.5kg in 50 days

DFEDF

Laboratory of Molecular Biology

M OEETFOHEEEICOVT, BMEREZOTE» ML - L ANIVET,
BEVARICBVEA TN S, HAFTEAFXII 2 (OXT) EZDZREFERER
FOREBIRD BEERDIERERTEORER LS, OXT »BRREDARE
B BFIREMEIC DWW T DT BRI RIS ESI2D, HREY—F§ B
PR EREToTVD, — A Wnt RS T FIOEZLIEE LGRADHZ T,
LGR4PIZEPFE. IR, Elead L RRBEMOMBBEMROMERE R T
THY), F1hSEBOAEEFIFL TV EFERHTLE, REEMFCHM
BRI RDHF /G ERELTERERV TS,

The overall research goals of our laboratory are directed at elucidating the in
vivo and the physiological functions of particular genes in individual mammalian
animal with generation of gene-manipulated animals. Until now, we’ve had obtained
valuable and multiple results in the fields of developmental biology, of reproductive
biology, and especially of neuroscience.

In the neuroscience field, we started with the important findings that OXT and
OXT- receptor deficient mice showed Autistic spectrum disorders (ASD)-like behav-
jors, and now extend our research to pursue the possibility of OXT as a therapeutic
agent for ASD, with leading basic science research in the fields of brain neurophysi-
ological science and behavioral neuroscience researches.

HoHCREIERELL
R Bk E. K
EEBRFOEZENTF
HEP. BRAFH
ELUHMEFTOE  BHA: BEHT4N BERR= 2O BRI
= o DFPRIORTS 2 FRE . KRIRMC, TR - H5
;E’f%% BIETER ) smmmemmonrraunentiTs oogneios XK.
MEDE—MRTER  5up: BRI BRBERRT -2 D HREAIR
LT3, 1EL. S5 ERRATL CHEEIRETAS DT 50

As for the research of LGR4, an important modifier in the Wnt signaling system
and an essential player in the stem cell maintenance mechanism, we newly found
that LGR4 was an important regulator for the formation of tubular structure in diges-
tive organs, uterine epithelium, mammary gland and so on.

Many Ph.D. course students educated in our Lab. moved to the laboratories at
the front-line biomedical fields in various national universities and the national insti-
tutes in Japan, various universities in USA, and basic research Labs in Japanese
pharmaceutical companies, and so on. As well as the current members in our Lab.,
they are also actively working for the research projects in the front-line bioscience
and biomedical fields.
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DFERF

Laboratory of Enzymology

22 INTBDVULERER. HIERADY T FIURERYEREICEVNT. EEL
HEAD X LTHD, BAIEZDHFTERZTO) EMALBROMEET->TV
%, ChHEOMRERRES Y. ABTEE. REHEE. B, 7ILYNAT—RDFEh:
AT TV,

Our research is devoted to molecular description of the phosphoprotein signaling,
mediated by a peptidylprolyl-cis/trans isomerase, Pin1. Protein phosphorylation is
a central role in the regulation of many cellular processes. In these processes, Pin1
recognizes phosphorylated proteins and induce the structural and the functional
changes. Our Lab also studies the microtubule formation. We identified proteins and
drugs, which regulates the microtubule assembly. We found a novel link between
one of these proteins, hGas7b, and Alzheimer's disease. Our goal is to find cure to
such diseases like cancer or Alzheimer’s disease

10 B3R Pin1 U B LIBRS /-2 E T O DN T FRIEE D cis/trans BIEALEMIE TS,

[X2: Pin1(Zd3 c-Myc #* ABIEF 2 F D HIEMERS,

HAPFRRULEFCABROBEFERBLATISHERHTHERIC
FHShTWS, vUZPAERV TR MEE(BES I IE T 255, #ERR
G, Y TUADBRBHITHEVRRES T TS,

2

&1

Yeh E. et al (2004) Nature Cell Biology, 6(4) 308-318

=3

[3: EpE#E HeLa #Bi2-h D sNOOOpy. #ZEFYICE(L T DIMBLRE EARH T 5 EDFA,

Fig.1: Pin1 catalyzes cis/trans isomerization of phosphorylated Ser/Thr-Pro .

Fig.2: Regulatory mechanism of c-Myc function by Prolyl isomerase Pin1.

Fig.3: sSNOOOpy in a human cancer line, HeLa cell. No3 concentration increasing at intervals.

ISAEEFIE (3hH)

Laboratory of Applied Genetic Engineering

ANFBEEIL, MNEFMEF - EHERMEAFORENVEY T2, FEET
3. A FEMF. MRENF. BEFIZOFHEEANT, UTOMRREIC
WA TS,

OmMEFHE. U/ EFED D FHEEOREA

@O EMIBDEIETFFRIR. ek, HEIEOHIE

OP AXPBIREL A EMEHEN S T HRBDOM R EHIEIEDOR S

Department of Applied Genetic Engineering is directed by the staff members of
Department of Vascular Biology in the Institute of Department, Aging and Cancer
(IDAC). With the application of genetic engineering techniques, following projects are
currently ongoing.

1. Molecular mechanisms of vasculogenesis and angiogenesis

2. Gene regulation in endothelial cells

3. Manipulation of angiogenesis-related diseases including cancer and athero-

sclerosis

BERE

EMEFHERF bFGF DEB7T
ZAEOMEHE

B AP RERLHFRMEREN
#IEF vasohibiniZkt), MEHE
[ e ELox -

B H T :Vasohibin (M & #4EDH
HERLT BHEOREEHIET 2,



Graduate School
of Agricultural
Science

AEBRE EFETETARELLO>TWBNAF T/ 00— FICHT BHERRIHICKT
THUSMERBICICADOIC. FRISFEEICHRSNALERTHY . REDEERLAR
B CHRIHLVEYEFRER Y EZ2BHIC. CNCHERRTHRD/NAF7./00—,
RERZ. RMAR. RRWLZ. EEFRRERICOVTORBEMALZITD. Ih
ICK O TEMERS —XEREBM TEHRVAMHMEBELRKBERMEBRF/LL. ZiliD
BRUERFRICHIZEEE MABEL THHINDS TR RENER DELDITERR
BHICOEATZAM OB ETRIREIIATD,

Recent social requests for new industry creation in the biotechnology field have
been increasing rapidly. Division of Bioscience and Biotechnology for Future
Bioindustries is newly 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

ISRWMEYZ

Laboratory of Applied Microbiology

ALHFE MEMPOOSHERBRMENNEEERNOELFH, 5
FEMFWERERAL. MENOHEEEEZDEENERE. BM, (L3 RE.
REAEFICICAT 370 DMREHEETo>TV S, MEN (FHFICHE-EE) D
SHEMEEHRG HEREONEBRRICSAEZBES A, S5ICE KFARD

Microbes including bacteria and fungi possess diverse biological functions re-
sponsible 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 bioconversion contributes not only to the global eco-
systems but also to many industrial processes that convert bio-polymers (polysac-
charides, proteins, nucleotide, and lipids) to various products. Our research and ed-
ucation 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 cel-
lular functions. We are also interested in microbial enzymes of industrial demands,
and patho- gens of animals and plants.

BENHIEMEMIEERE (Drv—T7— 4 2—) R ALERRE OIS ERER

Culture experiment of filamentous fungi using automatically controlled jar fermenter.

EMEETHIREEEICIVHIGSNIERS AT (BE. 22/ \VHE, KA
IBE) RT3 TOLREB ThH D, TNRNSD, [LELRFIEHDFT, B
DF BB EICBE DM R EER > TW\\B,

SIHEYF

Laboratory of Animal Microbiology

HAF2BENEOREFREBL TRERLEFEEA TS, Eamfy
EHORERSERRMOESPEEREOREZICKREKES L (E 20
EREXA CELFHNEBOLTIMEY. LP TORBEHRELLMARICIHE
EFELTWS, LLENS, EZZEAADEEIP ROEATVWSHE TS, %4
EEET BRI (HMBIREAN Z4E) ICAMEICIIEL THEZTRWER > TLB D,
ZDEBOFHMIED P> TNVEV BMMENFZOMAETREIOMHANEES

Animals including human beings live their healthy life through an interaction with
microorganisms, in particular commensal bacteria. Advances in the healthcare
technology and living environment are based on life-science research of bacteria.
The mechanism of bacterial life cycle and their living systems are the most pro-
foundly understood among all living creatures. However, strategies of bacteria to
cope with the environmental stress are still unknown. Our laboratory is interested in
the bacterial metabolism and genetic systems to understand their responses to the
environmental stresses including antibiotics, host-parasite interaction, and nutrient
(amino acids) starvation. All of the basic knowledge helps development of the ways
to control pathogenic bacteria.

T2 RFRTOMBADEEIRE

Aseptic procedure by using a clean bench

A FICREBAN W T BISE Y AT LIS DWTDOEBIBRR LS, &
B HIEE IR AR OISR RET> T3,

PHMERILF

Laboratory of Animal Products Chemistry

E)MEERFOEROIBO LIS, EVMLF RE(LF. MENF. BET
T ®EY BRAMETE. BRNIZLEQLELR#ECAL T, 3 |m-
SESENAT3-0DMEET->TVND, ThETIC, BN T OREEM
DEVEBRDERRL. (LFRPERNICHEET 52T RARENOF T
FAEBEURRET>TEEY, SR T I—T e EOABRICFIFFIRER

Our research interests include functions of animal products (milk, meat and eggs)
with emphasis on probiotic and 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 beneficial immunobiotic strains with adhesive activity to intestinal
mucosa and immunoregulatory abilities by using originally developed immunobi-
otic assay systems

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

4. Functional analysis of immunogenics derived from immunobiotics

5. Application of immunobiotics for physiologically functional foods and feeds

HBECPE T X RBERRETBTONAATATZARA LS/ INMFTATZD R
FERETHERE I B L. HEREME R D &7 D RIERETHABDOMRBBEEL T Hi%
R DB R-FARSEANOBTHFIBEZEEL V5, BZAERMOELTHS
[B| LEERZICEKROSHZH 1. BIF—HICHRELELL,

ALIIAT T4y
T TR R

A scene of
immunobiotic
evaluation



BEmitZ

Laboratory of Food and Biomolecular Science

BRICETWAR DI 4 L ERERN &), REMFCERR FHICENT
HBIABMEN RSN TS, — AT REPREALLE-TRISEMTLILF -
. REFFMRRCAZEFZ BRIV AZLHSMBEE LTS, H4 3 B&
B D2 HEBEDEEMT, SHICEMT LY —RIECEFBIBRFRDOADZ
X LEBAEREL THIRET > T3, FRZRICIE. RERENY). SEEMA. BRI Y
>7 (MHEXRHRR) HEERAVTWS, ELMET—IIELITOESYTHB,
ORMADDRERICRITTHEAERRT

Foods contain various types of bioactive components that are beneficial to our
health and are able to reduce risks of chronic diseases. On the other hands, some
food proteins trigger food allergy. Dietary habit influences onset of life style related
diseases. The ultimate aims of our laboratory are (i) to analyze bioactive functions of
food components and (ii) to elucidate pathological 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 immuno-stimulatory or modulatory effects.

2. ldentification and characterization of food allergens.

QEMTLILTLDORES SV RBIEZISEDBRZL TR TLILY —FIE
HEABDARRR

OEFEZERCEL. PA BERHEEDOERBZBPINETFIITIRAR
DOYERERET

(DS DH1 LRI HERE AR AR

GOBRRBEDEIRHEE

cer and aging.

. Studies on mechanisms of
intestinal absorption of vari-
ous lipids.

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

7. Functional analysis of Japa-

[¢)]

3. Elucidation of cellular and molecular mechanisms of food allergy using murine nese food.

models
4. Functional analysis of food components that prevent hyperlipidemia, obesity, can-

AW E(ES> TR MM A O A DR EETMH

234 2 4
KEF
Laboratory of Nutrition

RERCPEEMRRBR AP ERCRIETHELZOERBEORBALENE OKBDHED
LEBBEMREToTWS, ThbhE. SBEEBETIIVEM (FERRK. SME- RIAEIR
RizEch, EIRR ZHHRERE) LEEFREYIX, HEEAL VI vivoFRRE. IZEEh3HE
ZDHFLNIVTORIBREBRICIIEERRREAV BT -MRETO>TVS, R REMEY)
BHRIICIE, BEORRE
DEZILK REAFLHEDERIL DFFREEDEZER % D ER#
QB BRHUEERHETEEM(LT SRS DEBMBEEDREAT FF DfEER o R o
DB AR E R RS OBS P ARSI TSRS =B, ESILKBLUVGGOH IR 7 FZIVEES 75—t &g LS, 7 ANZF70O

@ENERL 72— BBRO—IEA S & REFORREENE
AEDERRR

Novel physiological functions of selected vitamins and beneficial food constitu-
ents, and the taste physiology influenced by nutritional condition have been studied
using experimental animals, cell culture system, and human subjects.

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

. Clarification of physiological roles of food ingredients and their metabolites that

N

EXEEASES,
Vitamin K and GGOH enhance testosterone production via the stimulation of
adenylate cyclase in testis Leydig cells.

activate xenobiotic receptors.
3. Clarification of the relationship of single nucleotide polymorphism (SNP) in human
bitter taste receptors (TAS2Rs) with the individual hepatic nutrients metabolism.
4. Nutritional zinc (Zn) status and the taste sensitivity through the tongue and brain;
the research titles such as carbonic anhydrase (Znenzyme), and oral zinc signal
via the gastrointestinal tract, etc. are included.
. Improving activity of dual fermented rice bran products on metabolic syndrome in
stroke-prone spontaneously hypertensive rats (SHRSP), and diabetic mice.

[¢)]

—- = W =4
TIONIVYEY TS
Laboratory of Terahertz Optical and Biological Engineering

FINIVIEMTERBTF Tl TINVYEEEEL o Tl E-
TR, BEEEEDI =7 RSN THAMiE#E->THD I ELIZILT,
ENDREEEIREDEREICE I OMEREBIEL T3, FHC.
AEBETOEXTHET S SHLMEN - L2NEELE
REBEBEOHNRGT CRELT 200 (BREZ KD

The control of food processing is not easy, because many
food materials are multi-component, heterogeneous, 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 electromagnetic
wave between infrared and microwave, is unclear region even
now. We are also interested in the non-destructive monitoring
with the electromagnetic 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.

DOV, HLE(LDBIEER TESND) REDEEM FRIE, BHE- 2T L
SEOXEHIEICRI T 2FEMEE. LVREF S EFTWS,

SENREHET OBRLESTOBRIERE TS
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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4 ; N 1= DIVISION of BIOSCIENCE and BIOTECHNOLOGY

WHE D T REMT

Laboratory of Food and Biodynamics Chemistry

HAH T RRBIEPEFOEREICHSTHERILERICOVWT %
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Studies on chemical structures, physiological significances and metabolisms
of food components as well as bioactive natural products are currently being ad-
dressed in our laboratory to explain their health effects on humans. Some novel
molecules and functions of food constituents have been discovered, and new food-
stuffs and products have been developed.

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

Sensitive analysis of lipid hydroperoxides in blood and cell tissues in hyperlipid-
emia, diabetes, and senile dementia patients, using Chemiluminescense-HPLC
and LC-MS/MS.

. Molecular mechanism and application of tocotrienols as a telomerase inhibitor
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and anti-angiogenic compound
4. Structural elucidation and function of de-
oxyfructosyl amino lipids as a amino-car-
bonyl reaction product in diabetic plasma.
Anti-hyperglycemic function of amino
sugars found in mulberry plant.
. Neuroprotectional function of marine plas-
malogen in improvement of Altzheimer
disease.
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Analysis of food and physiological samples
using LC-MS/MS system

RAYERILE

Laboratory of Bioorganic Chemistry of Natural Products
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Our research targets are highly bioactive natural products, especially marine nat-
ural toxins. The major works are screening, isolation, structural determination and
elucidation of biosynthesis, target proteins, and biological functions.

. Tetrodotoxin: Analytical methods (LC/MS), novel natural analogs, origin, biosyn-
thesis, toxin binding protein and electrophysiology.

. Diarrheic shellfish toxins: Roles of okadaic acid binding protein in sponge and

significance of structural conversion and accumulation in bivalves.

Paralytic shellfish toxins: Mechanism for non-toxic mutation of toxin producing

dinoflagellate, and synthesis of biosynthetic intermediates and their identification.

. Other marine toxins: Biosynthesis of domoic acid and search for origin of poly-

cavernosides.

Bioactive compounds from marine organisms and microorganisms.
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. Electrophysiological

recordings of volt-

age-gated sodium

channels for elucidat-

ing mode of action

of marine natural

products.
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Q-TOF ERAMMEBEICLBEMBDH
Analysis of biotoxins using Q-TOF MS

EMERILF

Laboratory of Applied Bioorganic Chemistry
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Our main interests are the total synthesis of natural prod-

ucts with agriculturally or medicinally important biological
properties and their structure-activity relationship to contrib-
ute the advancement of basic organic chemistry as well as
the development of practical agrochemicals and medicinal
drugs. Our synthetic targets include:
(1) natural products with agricultural importance such as
insect pheromones, phytohormones, herbicidal and insec-
ticidal substances; and (2) natural products with medicinal
importance such as anticancer, antiviral, and antimicrobial
substances. We are also interested in the development of
efficient synthetic strategies and methodologies.
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Examples of our natural products synthesis



BRI ATLE
Laboratory of Bioindustrial Genomics
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Eukaryotic microbes such as yeasts and filamentous fungi are playing a pivotal
role in Japanese fermentation industries, for example, sake, shoyu (soy sauce),
and miso (soybean paste) manufacturing. These microbes 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 development 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 Aspergillus luchuensis).

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

3. Elucidation of regulatory mechanisms for membrane trafficking including autopha-

Al R EEEEE, RETES ICLECEBIRAS S /S E D HEERE. JIKE
CEBEBRELL AR NVEESUIC ZREEN DS ERE. RFBANT
T ADFR D FEER. R

B OERIMEHELE AT
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gy in the yeast Saccharomy-
ces cerevisiae.

4. Molecular breeding of ko-
ji-molds and yeasts for effi-
cient production of biomass
ethanol.

. Elucidation of molecular
mechanism for drug resis-
tance of filamentous fungi.
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Yeast tetrad analysis using a micromanipulator
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BFEEWNEGRBRATLE
Laboratory of Marine Life Science and Genetics
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QOur lab investigates marine biotechnological questions mainly focusing on )
molecular mechanisms controlling the development and differentiation of fish; 2)
population genetics and breeding science of fish. For the project | aiming to improve
the efficiency of fish aquaculture, we are trying to reveal the molecular mechanisms
regulating oogenesis and fry development, and also trying to develop a novel trans-
genic method. For the project 2, aiming to utilize the advantages of aquatic animal
populations, we are doing research on breeding science to make better use of
beneficial genes by establishing fish strains, and also doing conservation research to
isolate breeding materials as genetic resources from wild population.

B LRI SR EHEFEL TV BREE
ICEHREBEEERTHLIUALNTS DT
7742 DFRER1 285BI, ZO#
MEEIESHEMERATEZSZ—TBIED
TE& RFADIPS MARAREN R L D,
BETEEME SRELENERVED
SEHAMICETVELTRIAL TV vE—
Upper: Transgenic zebrafish embryo
emitting GFP fluorescence, under control of
oct4 promoter.

Lower: Guppy, as a model for linkage
analysis of heat tolerance and rapid growth.
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Department of Microbial Resources
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The recent rise in incidences of antimicrobial resistance and decline in drug
discovery from actinomycetes impose us a pressing need for the exploitation of
new microbial resources for screening sources of novel secondary metabolites.
The class Ktedonobacteria having an actinomycetes- like morphology despite
the evolutionary distance being far away from the phylum Actinobacteria was
recently proposed. We believe that the metabolites they produce have the
potential to become a new sustainable source from which new and improved
drugs can be produced, as has historically been the case with actinomycetes In
our lab, we focus on the followings; isolation and classification of Ktedonobac-
terial strains from various environments, analyzing their secondary metabolites.
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I7RINOFUT (1)
Ktedonobacteria (class)
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7 RINOFUT BBHREICITA T S RISEMEMBTREMDES
Ktedonobacteria could be new resources for new drags
discovery as well actinomycetes
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Plant Science
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The Plant Science Department is affiliated with nine laboratories: Crop
Science, Horticultural Science, Soil Science, Plant Breeding and Genet-
ics, Plant Pathology, Environmental Biotechnology, Insect Science and
Bioregulation, Environmental Crop Science, and Forest Ecology.

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

In the first semester, the outline of the academic curriculum and the
research techniques are introduced through lectures such as Modern
Agriculture and Agricultural Science. In the third semester, the students
are taught basic topics such as “An Introduction to Plant Science,”
which serve as background for more specialized lectures such as Plant
Developmental Physiology, and Plant Genetics. The fourth semester
comprises mandatory subjects such as Plant Production Science, Veg-
etable Science, Basic Soil Science, Plant Pathology, and Entomology. In
the fifth and sixth semesters, the students have to study 1 compulsory
subject: An Experimental Method. Through this subject, students learn
the experimental methods which cover above mentioned laboratories. In
May, July, and September, the students undertake a field practice pro-
gram at Kawatabi Field Science Center in Osaki City. In the seventh and
eighth semesters, the students complete their graduation thesis.

BELTEBREMERZCEFERRZLED, BRI A ERET
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Laboratory practice in agronomy
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Resource and Environmental Economics
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The Resource and Environmental Economics Department confronts
the problems of resources, environment and food which are essential
for the very existence of mankind. For the research and education of
approaching these problems, our department studies social sciences,
mainly economics, and also historical science, ethics, as well as social
engineering. From the global viewpoint, not only Japan but also Asian
agriculture subject to our research and education. The mission of our de-
partment is to develop the sustainable production system of agriculture
and social system, in other words, to scientifically contrive pertinent pol-
icies, institutions, and local community system which enable to maintain
and reproduce the sustainable biosphere.

In the first year, new students who want to join our department are
requested to nurture interest in the various problems of food, agriculture
and agri-community through learning the introductory subjects, e.g.,
‘Agricultural Science for Social System and Environment.” In the second
year, students are assigned to learn the prerequisite subjects of ‘Food
Economics,” ‘Agribusiness,” ‘Political Economy,” theory of both ‘Micro
and Macro Eco- nomics,” and ‘Business Administration.” Students are
expected to broaden and deepen their understanding the problems
mentioned above and their historical backgrounds through learning elec-
tive subjects like ‘Agricultural History of Japan’ and others. Therewithal, it
is highly recommended to obtain practical communication skill in English
and preliminary skill for analysis through learning ‘Mathematical Econom-
ics,” ‘Economic Statistics,” and others. In the third year, students can
take elective major subjects comprising of ‘Environmental Economics,’
‘Fiscal and Financial Policy of Agriculture,” ‘Remote Sensing and GIS,’
‘Development Economics,” ‘Comparative Study on Agricultural System,’
etc. ‘Field Survey on Agriculture and Rural Society’ conducted within
Japan or in overseas countries (e.g., Korea, Indonesia, etc.) aims the
training of filed research and report writing. During the third year, each
student is obligated to take 2 all seminars provided by the 4 laboratories.
Through the seminars held in the manner of participation and practice,
each student is expected to develop understanding and analytical skill
of the major subjects and to prepare the study for his or her graduation
thesis. In the fourth year, each student must select one seminar and
attach oneself to the seminar’s laboratory to complete graduation thesis.
As overseas students are increasing in these days, students often have
the opportunity of studying with them in the class of seminar during the
third and fourth year.

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

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

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

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

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

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

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

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

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

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

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

Middle: Practice of grazing livestock
management in large scale grassland

Lower: Mice used for selection experiments
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Applied Marine Biology
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Applied Marine Biology is a practical science with a focus in con-
ducting research on the oceans and the organisms it contains. Oceans
occupy 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 ocean environment and their
physiology and ecology are very different from those of land organisms.
As food, many marine organisms have special chemical substances not
present in land organisms. These substances are important for human
health and are the focus of much attention in recent years.

The Applied Marine Biology Department is run by the staff of 7

laboratories: 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 ma-
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Top left: Scuba observation at a rocky shore

Top right: Fishes in a seagrass bed

Bottom left: Sampling of juveniles at tidal flat

Bottom right: Foreign students and teachers
who visited in summer school
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rine and freshwater organisms.

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. Fish-
ery Science Practice aim to teach the fundamental experimental skills
required for research work towards graduation research and include
visits to various fisheries related facilities in northeastern Honshu (the
main island of Japan). After Fishery Science Practice, junior students
each join one of the research laboratories and prepare for their gradua-
tion research. Students take two field courses in their 2nd and 3rd 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: one taught in Japanese; and the
other with all lectures in English, for international students arriving directly
from high school in their own country.
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Biological Chemistry

WIS ALREEYRICEBEB VNI A T /00—
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MMBELEZIRIChES, £EYDIEIELEGREDHHANZX L
DRERR. P EET 2ME DI EPHEBEDIRRR., MEMDEH OB
MM E L EREEDRR CALEEEEL. ABDEPLEREDAIEIC
SBT3 BIEULMREED TW\D, MEFELSHET. 7/ LFE,
DFEMZ. MEEDZ. BET- 2NN VEIZ AR EZLEDR
FOFEFREL. EHMEDADZ X LEERYE DIEE EHEREE.
BEF-2NNTELANIEHEL), BFLANI-BFTFLANILETHEY
TR B2 EEBIEL TS,

EHRNEMET -~
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MOEEDRENEMER LIEZZE
2. EMIDETERITEY. LU Ho P HRERBLENSEIELERD

The Biological Chemistry Department takes charge of education and
research, which are based on chemistry and biology, in biotechnology
and life science fields. It consists of seven laboratories, namely, Plant
Nutrition and Function, Molecular Biology, Enzymology, Applied Mi-
crobiology, Applied Bioorganic Chemistry, Plant Cell Biochemistry, and
Bioindustrial Genetics, thus covering a wide range of research fields with
plants, animals, various microbes including bacteria and fungi, biopoly-
mers and bioactive compounds produced by organisms. The research
focuses on elucidation of the molecular and regulatory mechanisms un-
derlying biological functions and the structure and function of biological
products, aiming at applying obtained results for our prosperous future.
A variety of approaches, such as biochemistry, organic chemistry, omics
technology, molecular biology, and cell biology, are employed to deepen
our understanding of biological mechanisms not only at gene and protein
levels but even at molecular and submolecular levels. Research subjects
include:
1.Elucidating molecular mechanisms of two assimilation functions of

plants, namely, photosynthesis and nitrogen assimilation, for increased

biomass productivity and yield of crops

2.Elucidating molecular mechanisms of the animal reproduction and
behavior and those of the cancer and neurodegenerative diseases for
development of medicines

3.Understanding metabolisms and biomolecule production by microbes
at enzymatic and molecular levels and application to fermentation,
medical treatments, and environmental purification

4.0rganic synthesis and modification of bioactive compounds produced
by organisms for development of medicines and agricultural chemicals

Students of this course learn bases of biology and chemistry from
the first to the sixth semester (by the end of the third year) to expand
their knowledge and to acquire a way of flexible thinking required for
interdisciplinary research: lectures include biochemistry, enzymology,
microbiology, molecular biology, biotechnology, plant physiology, plant
biochemistry, bioorganic chemistry, and analytical chemistry. The course
puts emphasis on experiments: the biochemical experiment course
throughout the third year provides fundamental experimental skills re-
quired for graduation research in the fourth year, which is carried out in
one of seven laboratories.

DFAH=XLEFFRAL, BEEORRICCHATZE
3. WEMDRBE RO E L EHEEEBERL NIV, D TFLANIVTEERRL.

EE. R RIEMBLECHATZE
4. EMDEETIEEFEENE D EFEREBEDHEICLY), T

EESPEELEORRICEITEZE

BETHD,

EYMERA-ZDLELEMRETI-HDERNEHICOT HER
A S CSES TR D BFICEHICHBERR TEE LD, 3ERETIC
EMEF. BRE. MENF. 2 TFEVZE. a1 EYEE-£
b2, BRILZ. DIREELE ERNLRERBOEEEERTE
EHIC ERICHRETOIHDEEM G EBREMEIE /20, 3FRIC
FREERICAZETIMEB TS,

FELEDIZILENV KERRMPB2EDFRISERL. ZTOIEDH
P BRSEDFERTHELTORMEMBL TS, KERIET %I
EXR-B2EL BEstt. tF5 BESH. AR-FRSH A
HIMRHERE. XFLE FhEhOMEL B CFALIEE B E IR
EIHBL TV,

£ RBHLUREEL 2 NTEERVN I ANRAND= 21— Z b T—I DRIRAE.

AL DEEFRBATERUAS CORIRTHBICEET T 511,

AT ERBRETIZXFVIERERT HME.

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

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

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

@b a—-d BRLFE S FERILE . ICHE® S FEET
* REF EBEESTFHEx RBVWEGLTE. EHEELE &
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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 biologi-
cally active natural products and the functional components derived from
food and natural products, particularly their structure elucidation, quanti-
tative analysis, nutritional and physiological functions. Targets of our ed-
ucation and researches are biochemical understanding of biomolecules;
proteins; fats; carbohydrates; nucleic acids; vitamins; and natural toxins.
Students learn biological and chemical approaches, e.g. biochemical
experiments, genetic analysis, cell culture experiments, animal experi-
ments, organic synthesis, and detailed structural analysis using analytical
instruments like nuclear magnetic resonance spectrometer and mass
spectrometer.

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

ROZODIMEEALEMDO R F7TH 1> BAOLEYEEERTRR
B LAMENRELZERANP OHENLEERAE. BHEDE
EMEEE3EREBORENGERE. DINHEDRTRE. £WEMESR
B ORFEA. (LN FREAV RS OFHIEDRREL
EWHB, 2ERETHDFE EPIREOEBRICDREERIVIHRE
SIS0 DL, MRS EMFLEOLFHEME L, WL
FEMBRER PR MEMR RELF EWLF. BER
£, BRIELZ0EFIHERBDEREREET 5. 3ERTIE. T4l
FRECHEMICEOZIEREZ V. FRIEIFEXRRETI, PEER
B1EREAL T BE. 8. E0E. 1. RE(XREW). B
R.MEY. BHREK. BEATICETIERETV. LB TITOE
EMRICDBEAREBRRMEBET 5. 4FR TR ZHHICFHE
LT BEANDT—ICDWTEERIAERET,

L BAMOBIIMNIERRZBESZ/IBEDFIUNTRONSRRIELL, A% BE
RE5ABEMHEIZIZFEIRT 20, RIEFHEOREI BRSNS,
T EREMEMEORRBE TR RERECEE/OIN 7 — MV, £/ LC-
MS/MS TE4. EEHHETIo
Above: Growth retardation of the pups from female rat fed zinc deficient diet during lactation.
After weaning, the body weight of pups were recovered when we fed normal diet, but
abnormality of taste preference was observed.
Below: For purification of bioactive compounds, rotary evaporator and several column
chromatography equipment are used. Qualitative and quantitative analysis of key
compounds is performed using LC-MS/MS.
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Laboratory of Applied Biological Molecular Science

AREF TR RBICEEY 52> NV EERDELRABEINTEIC (2)BEXRENIEDONREREEF AU IASERT FADRRE
YT 20D FHEE XIFERBERNEILDHELRERD S FRETFEE (3)ERERFICREE T 2MMADEHALICE R
FAWTEERT 22 L2BIEL T3, /el BASHICH - D FRFMEEFI R LS R A% (4) NIRRT SRR AR 21 U B DI E HERE O E LAEAB D RZRR
BERMDTHANAECATBIEOEIEL T8, ELAERT—YELTISRT, (BILTF>DSIREHERECNESHEM AN DICH

() REEMENDERS /I NTEDD FHABDRZER (B) 2 IV BEICE BN FIRT)E -2 2 HIfEE

Our research aims to elucidate the molecular mechanisms of proteins, particular-
ly those relating to diseases, from a structural viewpoint. Furthermore, we apply the
revealed molecular characteristics to design novel functional materials. The following
are current projects.

. Study of the molecular mechanisms of toxic proteins in pathogenic microorgan-
isms
. Application of the structure determination method on a biomacromolecule, which
is a huge protein complex possessing inner space
3. Structure-based development of an antibody that can recognize cancer-relating
factors
4. \lenomics: a comprehensive analysis of the structure, function, and evolution of
venom proteins
5. Functional analysis of lectin and its application to glycolbiology

6. Study of protein biomineralization regulatory mechanisms REAERENORAT RBREEH (£) £\ OBRTERR (B) QLIS

Structure of bacterial pore forming toxin (left) and Habu snake myonecrosis toxin (right)
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Laboratory of Biostructural Chemistry

EMPERET B RCHEEY (R 13, AREMA/FREEFEECE FOEREABEEERBEORBEBL TR ERE T SR 0 EMEED T
BOEMERERT ZENS, BRERILZDOF LV TRIENS FTHEE DRIREEGHEMAENDICAEBIEL TRREED TS,
FTaHLVEEEHLEM PP FL ANV TOEGRKEBADOY—ILELT,

RIEEXPESGREMRICHVTERLREIEESTVS, APFTIE EHERLF
BECRELCEMERERT2BARRYOUERNLER. ZDDHDHLWL
BRAERESREBEORREERDICHEET o TV, 510, ATHEEER

() LRI BPHF

Total synthesis of biologically active natural products play an important role for
understanding biological processes at molecular level. The major efforts of our
group are directed toward the practical total synthesis of natural products with novel
molecular architecture and important biological activity. In order to carry out these
syntheses, new synthetic methodologies and strategies have been extensively in-
vestigated. Our efforts also are devoted to clarify structure-activity relationships and
molecular mechanism of biological activities of these natural compounds. These
studies will lead to design and synthesis of new bio-functional molecules that modu-
late the function of biological targets.
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Current synthetic target molecules

DT RwLF

Laboratory of Analytical Bioorganic Chemistry

LREF X BFDRATHS [{LZ2EEMF OIRRER | THREED TS, BZDT—E. FERERDARTHD, ELFEE TR AI L BERRY
RAEDEEMET — I 3DICKRITES, E—IZ. VT FIVEEDF8—=b EERPBUSERSN . BRI YHFORIRMEEZAEB DL
OcGMP DI RN %5, FEIE. CONEMR FHFA—IT70 —%FETEIL W3,

ERE DI MBARAMEOHRRGEICERL THY). B BORHER
BrlICHUTRIEISAET> TV 3,

RIS, N AR U TSR EZNET DMBRIOMEN $3, SHITIERIC
BWEERNPLINTVEY BRAPSDIFRMENEDRRISHLL T
ERREDNAVIIRROREREENL T ERIBUSHEL T3,

The Arimoto Group studies biologically active small molecules that contribute to
human healthcare. Research in the lab is currently focused on three major areas:
regulatory mechanism of autophagy through nitric oxide signaling in an innate im-
mune response to bacterial infection, 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 spectroscopy.

F—hT7I—E T 2REMES F8- =0 cGMP

An endogenous autophagy regulator: 8-nitro-cGMP

D FERR

Laboratory of Bioactive Molecules

[TEHHRIVES ] 3 HEMDER-SEICHB TSR BESAZEMES TR
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ICERT 200 (RR-ESRE) EBASHICT B, [ANITFUM ] 13 RDS55
WEINTHREPFEDI T FINEL T EN RSN TWAEAAT /IREERDE
MR FTHB, Thizbid, ZI\'J:i'57l\‘/f)“9‘é§f5i“L:EEU'(&’;}%J‘#L%’%%'ﬁﬂ'é’
BHUVENFIVEL THBZEERASNICL. ZDEER. SEHAE, SIRHEE
MRAEEIEL/-MRERRAL TV 2, /2. RAZTEFEFAELT, 1‘1.%@)32%’@

T ReEHIE T BFL LRIV EARME DRRIZHIKE T 5,

Plant hormones are a group of bioactive molecules that regulate growth and
development at extremely low concentrations. We've been studying how plant
hormones are synthesized and act in plants by characterizing mutants with altered
hormone levels or responsiveness. Strigolactones have been known as carotenoid-
derived metabolites that are released from roots and play a role in symbiosis and
parasitism. We have previously identified strigolactones as a new plant hormone that
regulates shoot branching. We are currently studying their biosynthesis, perception
mechanism and biological functions in detail. We also look for new hormone-like ZRYTS TR AT A D NENEIT B (=R TS b R IBIIR TS RAE)
substances that regulate plant growth and development using relevant mutants. Strigolactone inhibits shoot branching. (Right: strigolactone-deficient mutant)

44



45

Zo == o I

IR AT L EHIR EiA2 B EEORIS TESHENE) D
ERR29FEMNDEBRREZIRE

Emeritus professor Tomoyuki Yamaya, a president-appointed extraordinary professor and former dean of the Graduate School
of Agricultural Science, was awarded the Medal of Honor, Purple Ribbon, from the Emperor of Japan in the autumn of 2017

e 51T axsus

RIAXFRREGER TREMARER

Tomoyuki YAMAYA Emeritus professor of Tohoku University (President-appointed extraordinary professor, Former dean of the Graduate School
of Agricultural Science of Tohoku University in 2010—2013)

TH22EENSTFH25FEICRILAFEFZMARREZOOSNEL/
IBMITBERRY . TR29F11R14BICHOKREEZLISEShE
Uleo BIRBE L 2MERM B LUV AR—Y DR HF CHEELEE R T E
HLENC REETSVERESAET, IUBSEDZEEFEEIL. [1E
MREF TIEF | TY, IIBREDKRBEIZE I, ARFHRF-2
FEICEDT FEBICEELL RELIETT,

HEMD=ARERD—DOTHIERRE. ENDERERDIRCKE
L. $/- lEMICR O S BICVHBEESNDIRERTT,, RMHAEBEH TEEL
HEME. TIEDSIRINTEIRONA-BRRELDRIFIA T 2 LEAEHF
Y, AXE HRAODHEBDOREZATVETY (2 DERFIHT
1 ARDT BT LR EEZILREDPORRPDEPERPDOFE
NDFRABRDOVY A VIV (BRER)PEETT, LrL. ZhoNRHRF

Emeritus professor Tomoyuki Yamaya, former dean of the Graduate School of
Agricultural Science, Tohoku University from 2010 to 2013, received the Shju Hosho
(Medal of Honor, Purple Ribbon) on November 14, 2017. The Shiju Hosho award is
conferred by the Emperor of Japan for meritorious deeds or excellence in the fields
of science, art, or sports. Prof. Yamaya’s achievements in leading research and edu-
cation in the field of “plant nutrition and soil science” and his academic contribution
were considered outstanding by the Japanese Cabinet. It is, therefore, our great
pleasure and honor to acknowledge this achievement.

Nitrogen is a major limiting nutrient in plant growth and productivity. Accordingly,
plants have evolved sophisticated mechanisms aimed at efficient nitrogen acqui-

ABREODFANZZXLIFEZEAERDPH>TVERATU  IUBTEIL. B
BEER OB PR OBBEMIER TOFTEISFT OB & L CEE T
BRERBOER. & CHENERVENRICL), 1 RXDIROT7EZ
LR ERMEE B REGBR DD FREBICH B Y AN IWVE TN 2SR
FIRENADH- J VA B A BRGNS VEBROBENN» DERL
REIDIEEFERINEL L, ChOEDERIS ENDBRRRHOSFAHZ
ZLOBEERESCERIEBEEDIC, TNSOBEFREFRTHIET BE
FIEHT CEER LM RDY FBRICH - BEREEL/,

L EOEMRESR TEFHFOEBWRREHB LSVICIOMRIZIC
BIIFHRBRELL CEZRBLUURRICRENTION LB REDIT)
i&D. N CadEHlich, KRBELIZESNELL,

NEERE  EMMRELCFIE RIRBERR
sition and use, allowing them to cope with fluctuations in availability. Ammonium
assimilation in the roots and nitrogen-recycling from senescent organs to developing
leaves and ripening seeds are crucial factors in nitrogen use in wetland rice (Oryza
sativa L.), a globally important mainstay crop. Prof. Yamaya discovered the non-re-
dundant and essential functions of individual isoenzymes of the cytosolic glutamine
synthetase1 and NADH-glutamate synthase families in these processes, advancing
our understanding of the molecular mechanisms of nitrogen metabolism in plants
and playing a role in improving crop production under economical nitrogen fertiliza-

tion.
Article written by Associate Professor Toshihiko HAYAKAWA
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Elucidation of novel functions of vitamin K
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Michio KOMAI Research Field:Nutrition

BOEICHIIBELIZOESREREICHEDH-1-RE (SRS S
N3ETY, HHPROZEIL. Ty IAOEMERAICTFETIESI
P K2(xFF /-4 (MK-4)) 2, BEIRFED Gla® > /N BETERSE
DHEBELINNCH, BEDEELHEAEN HDIEEFIFAL TE 2P FHEich
26D T, Thabs ORBAEBW(XIX-TUN ERVERREN,S, SHHE
AUZBABEFEBRR TIIEOMK-APTFEELTWSEZRASH,ICLT, 2hy
ZHRBARIHEETINEMERICLIERI K REEDSDEHRERY
THEZEEMDTRIBLI-C L. AEHIREEBICOMK-4 DIRATENE
F#EZIn vitro RUin vivo ISRERAL 22 E(IKK a/ DY BR(EEHIFIL T
NF-kBDEMALERRE § 2 EICE > TRIEEMY MM A1 DRIBEMH).
OMK-ADT AR FOY (HEALKRIVEL THBHZENHIBR) £ A RRATESE
A2\l in vivo RUin vitro (ZZEBAL7=C & (MK-41E cAMPBZEED E R

Most of the menaquinone analogues (MK-n = VK2) are synthesized by micro-
organisms, but we had reported that MK-4 is unique in being synthesized by the
conversion of orally ingested VK1 or MK-n in the major tissues of germfree rats and
mice which lack their intestinal microbiota. This study has been undertaken to clar-
ify the important role of MK-4 existence in various tissues of the body. In the liver,
a group of genes involved in the acute inflammatory response was increased, and

in the testis the genes involved in the biosynthesis pathway of cholesterol and ste-
roid hormone were decreased in vitamin K deficient group, respectively. As for the

1)BBA (General Subjects), 1760, 1482-1488, 2006
RRA 2)Biosci. Biotechnol. Biochem., 70, 926-932, 2006
3)CLINICAL CALCIUM, 17, 1663-1672, 2007 (F13Z %)
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w - % N All vitamin K analogues are converted to menaquinoe-4
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[ERFDRZESEED B, 2hhobEkS ZEEAN FKEBhhE T,

anti-inflammatory action of MK-4, it exerts via the repression of NF-«xB activation by
suppressed phosphorylation of IKKa/p. This effect of MK-4 is different from its well-
known function of Gla formation in proteins. Rats fed on MK-4-supplemented diet
for five weeks presented significantly higher plasma and testis testosterone levels
compared to those of control rats. Moreover, Cyp11a (P450 scc) protein levels in
the testis were higher in the MK-4-supplemented group than in the control. Finally,
we have presented the evidence that there is novel role of MK-4 in stimulating tes-
tosterone synthesis in I-10 cells through regulation of cCAMP/PKA signaling pathway.

4)J. Nutr. Biochem., 21, 1120-1126, 2010
5) Food & Function, 2, 406-411, 2011
6) Lipids in Health and Disease, 10, 158-166, 2011
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Introduction of a moss FLV protein into rice leads to photosynthesis improvement

WE Bam M99 wpssses

Amane MAKINO Research Field : Plant Nutrition and Function

FEEYDOREREENEZ L. NBORBIBEERZERLT —YD—DTT, bR RBAFEZMERDOIIN—TEOXEBEMET, exVUHZIT
HRDIIRIINTEFLVEARICEBALIEZ A, AR DI EREREN IRESN DI EERHUEL /2, COFLV 22/ B IR EEFRRMBICKETLIEF
BT BRICEMET B4 /N ET, TVENSRTFIEM T, AP RORERGLETHEREFRERDEFORITFELTERELTVWEY, LAL. &%

HEY) (- FHEY) B2 DR INTBEE S TWER Ao ZDFLV 22 NI B A XDERE
TREIEECH, RBETELEMMDREREEEE—IBEIC LR RERDEF
EERBICHIIZETFORNEDEL. K ERERES AN WEINZZEN DHIEL,

ZOMEREIE, KEEMNFIFSEEPlant Physiology 2018FE2F 5 (C18#sh
FUr

Photosynthesis improvement has one of the greatest impacts on the increase in crop yield
potential. We have found that the introduction of a moss flavodiiron protein (FLV) into rice leads
to photosynthesis improvement. FLV protein catalyzes O2 reduction to water and functions
as a large electron sink of the photosynthetic electron transport system from cyanobacteria to
gymnosperms. However, FLV protein is not conserved in higher plants (angiosperms). The moss
FLV system in rice chloroplasts substitutes for alternative electron flow without competing CO2
assimilation. Although the FLV system requires electrons from the pathway, it can finally produce
ATP. Therefore, this pathway may have led to photosynthesis improvement.

These results have been published in February Issue of Plant Physiology (2018).

#5354 © Plant Physiology, 176, pp. 1509-1518 (2018)
5@ % : Flavodiiron protein substitutes for cyclic electron flow without competing

B CO, assimilation in rice. EXVHZTrEROT TR N EFLV M X ERA P TEFREREBET S,
##% : Shinya Wada, Hiroshi Yamamoto, Yuji Suzuki, Wataru Yamori, Toshiharu  Flavodiiron protein (FLV) from moss functions as a large electron sink of the
Shikanai and Amane Makino photosynthetic electron transport system in rice chloroplasts.
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Molecular mechanism aimed at preventing excessive uptake of ammonium in rice

Blll B szis  SM5S @9 FRES DD FEES

Toshihiko HAYAKAWA Research field:Plant Molecular Nutrition, Plant Molecular Physiology

ERREL ENOERPIFNOEEMERET DS RLRRERTT, BATOKETREINS R ZICLBAROT LTI LEZRRERCRALE
To UL, BIREDT B2V LDBHGIE Z< DM LEMICEE 4720 ARMIBEMEROSRINET 2T LEER (HATS) D7 = LIRINEEN . #igs 7

SEZVLIRED ERICHORLICHI#EIRNET,

WIBOMET I —T (HEMRIRELFZ D E) CEERKEERE 24— 0 N\EELTERRER. RRREDT T LEG A A XIEHDIRTIE, €Y

) AF L/ FAYY ZN B BRALEER ACTPKIN B ETEL. ACTPKIW HATS 2185 57
PEZULERED2 (AMT1:2)0 CARIBRIN453EBNDZL 4 = B EE L BIEL T AMT1 26 E
AL T BT EREROMICLEL (1), ARRTLRLRIE, 477 B LRI THBA DT T LFIA
DINRALPT B LR HAEMADT B LT SEEDH FEIREIC DN BEEFENET,

Nitrogen is a major limiting nutrient in plant growth and productivity. In flooded paddy soil, wetland rice, an
important mainstay crop, preferentially takes up ammonium as an abundant inorganic nitrogen source. However,
high concentrations of ammonium can be toxic to many terrestrial plants. Ammonium influx into plant roots via the
high-affinity transport system (HATS) is therefore down-modulated under elevated external ammonium. HATS-re-
sponsible, plasma membrane-located ammonium transporter 1 (AMT1) proteins are inactivated via phosphorylation
of the conserved threonine residue at the cytoplasmic carboxyl-tail under elevated external ammonium.

We identified the role of a serine/threonine/tyrosine protein kinase, ACTPK1, in the phosphorylation and inac-
tivation of ammonium-induced AMT1;2 in ammonium-preferring rice grown under sufficient ammonium (Fig. 1). In
this work, we collaborated with Dr. Mitsuhiro Obara, the principal researcher of the Japan International Research
Center for Agricultural Sciences. The findings will help improve nitrogen use efficiency in rice and ammonium resis-
tance in ammonium-sensitive plants.

#5654 © The Plant Journal, 93, 992-1006 (2018). doi: 10.1111/pj.13824

B3 : Lack of ACTPK1, an STY kinase, enhances ammonium uptake and use, and promotes growth of rice seedlings under sufficient external
ammonium.

F#% : Marcel P. Beier', Mitsuhiro Obara’, Akiko Taniai, Yuki Sawa, Jin Ishizawa, Haruki Yoshida, Narumi Tomita, Tsuyoshi Yamanaka, Yawara

%ﬁ%ﬁ Ishizuka, Syuko Kudo, Akira Yoshinari, Shiho Takeuchi, Soichi Kojima, Tomoyuki Yamaya and Toshihiko Hayakawa (*equal contribution)
Publication Journal : The Plant Journal, 93, 992-1006 (2018). doi: 10.1111/tpj.13824

Title : Lack of ACTPK1, an STY kinase, enhances ammonium uptake and use, and promotes growth of rice seedlings under sufficient external

ammonium.
Authors : Marcel P. Beier*, Mitsuhiro Obara®, Akiko Taniai, Yuki Sawa, Jin Ishizawa, Haruki Yoshida, Narumi Tomita, Tsuyoshi Yamanaka, Yawara
Ishizuka, Syuko Kudo, Akira Yoshinari, Shiho Takeuchi, Soichi Kojima, Tomoyuki Yamaya and Toshihiko Hayakawa (*equal contribution)

E1 Figure 1

B, RRIBEDT CEZVLEBERREES /A XAEMDIRIC
BIBACTPKTICE BT T LRI, ACTPK1: &>/ XL
FZ2/FOVE 2PNTE)CBEEER. AMT 7= LEEE,
GSTH AR IVEIT I HI G EEFR 1. NADH-GOGAT1:NADH- ¥
VR EEARERNH, 7 EZ T L

Figure 1. Proposed model of ACTPK1-mediated down-modulation of
ammonium uptake into rice roots under sufficient ammonium supply.
ACTPK1, serine/threonine/tyrosine protein kinase; AMT, ammonium
transporter; GS1, cytosolic glutamine synthetase1; NADH-GOGATT1,
NADH-glutamate synthase1; and NH4*, ammonium.
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. RESEARCH & EDUCATION TOPICS

FEERAIE

FINCER TSV F1VEERICHZBIIRERIET B!

Lethal effect of blue light on coleopteran field crop pest

B B exE  5M95 cRARRY

Masatoshi HORI Research Field : Applied Entomology

EESODMRIIN—TI3EEXOBBNREMRTHHTHREL. 2014FICRRLEL -, COFHN T, FRIEEHFALERBICEEDIRN HB L, F-.
PDROLGEENERIERRN THIEERELE /1, SE, ZESE. BVAEMMEEL DEEASNBESMENDITVF27ERRTHE/NLFBICHE BN
DRRBRYDREFIETBEEBASMICLELS, DRV TIE BEHANICRBINIVR I EN D EWERBISH TR R ROFFETLLD SEOH

RICE), EFAXDLU-B3FH TEEL. EEELAREICEDNZO7F 278 TH, IR DR BB DEFEL—TheThIE &

AIRELCEN BRSO BN ELT SEMFEMRICAWZAFINLIE—ERBCTEHNDIEME L TEELETH.
BEHAXICEFNIBEEXDCERRENEEI THHIBIDNLIDRTCLEL, TREE, N TEHBIEEA
U THEFTEIDOLEVIREBN ELUETH RERICH, BRERICH, BIET3I3ENF GILICERICIFEIh TL
BWbEHRAIhET, BHNCERTIRRTH-oTH. ERLEMBRISEOLEL T ERICIIEHNBREZNIEE
BUTWEVSDEEZSNET, F/ SEIORR T A FINLY TIERRNTERP IR TREDIZEHIS Y
(ZH)EL Tz, 2DZEF, FILRBRETH-TH BICE- T BB ICIHDRNGERN B TBE DT EETR
LTWET, SE.NLVETHEBXDOHRDREY BOSN/ZEnD, KD LERNZVEEZSNSZERIET
HEBRRBRDRETTEELSN. BEEEUR4LIBE COZTRMRICHI A TR EN BV ERDIEY,
In a previous study, we found that blue-light irradiation kills insects such as fruit flies, mosquitos, and flour beetles.
However, the lethal effects of blue light on coleopteran field crop pests have not been investigated. Chrysomelidae, a
major family in phytophagous beetles, includes many species of crop pests. In this study, we investigated the lethal
effect of blue light on chrysomelid beetles by examining the mortality of the strawberry leaf beetle irradiated with dif-
ferent wavelengths of blue light during the non-mobile egg or pupal stage by using light-emitting diodes (LEDs). Ap-
proximately 90% of beetles irradiated with blue light during the egg stage died before eclosion. Field crop pests are
considered to have high tolerance to blue light because they are usually exposed to sunlight in their natural habitats.
However, this study suggests that blue light can kill some field crop as well as household insect pests. In addition,

this study showed that the effective wavelengths against the beetles were different between the eggs and pupae.
These results indicate that effective wavelengths vary according to the insect growth stage as well as insect species.

#5384 : Scientific Reports, 7: 2694, DOI: 10.1038/s41598-017-03017-z
R © Lethal effect of blue light on strawberry leaf beetle, Galerucella grisescens (Coleoptera: Chrysomelidae)
Z%% : Masatoshi Hori, Ayako Suzuki

EcEat

S CORRY

A B

HiSE~SBHAD E LIRS L) PMERTICIETL
FeAFINLY, (A) BIRTRERTLZER, (B)
BRTHRTLLER, (C) BEEOPMERLTRT
U7ABfF, (D) BEOPUERL TR TLLER,
The states of dead beetles irradiated with blue
light during the pupal stage. (A) Prepupal death.
The beetle died at the prepupal stage. (B) Pupal
death. The beetle died at the pupal stage. (C)
Strong eclosion failure. The beetle died in
the early-to-middle eclosion period. (D) Weak
eclosion failure. The beetle died in the late
eclosion period (The beetle could not emerge
because its legs were caught in its shell).

BAZMESERE

BMER- B EEFEZFNARDLHDOFFENZHIFMFEDRREER

The Japanese Forest Society Award

Development and dissemination of molecular biological methods for forest ecology, genetics/genomics and tree breeding research

FALL (AR sz M5  ans FEEs

Yoshihisa SUYAMA Research Field : Forest Molecular Ecology

FRB0FIAICHREINE129EAEZMESARICHEVT, PRIOFEALZMESEE
ZHELELE, BRFEMERE R, —BRUEFEABEZERZSZORERTEICEDIVT, [FHFMEE
ICRVEHM A ERIC L TEICEE LA MM BEMELLEBHSNBE IESINB | HDT, 80
FLUEORVERZHEIREHDETT SENREREL T SEEVRHOS FEMEN S
RiiORNEWSBLBFMMEDFICEAL THALRMARETV. [TER 1R T DERELE
DNABHFE] . DREAS —r>H—EHW#H7-4 DNA BRI AR FE] 5EE FENICRETE:
RERUTERL TEIEPRBOONEL, TNEDEED FHICHPEICH T HRMERE EmEE
FIMMEDRRICSKEPRMEZL (&EL TEGHESN DD TT,

Yoshihisa Suyama, Associate Professor of Tohoku University, received the Japanese Forest Society (JFS) Award in the 129th Annual JFS Meeting in

March 2018. The JFS Award is presented to the JFS members who have made valuable academic contributions through innovative research on forest
science. It is an honorable prize with a long history of more than 80 years. The winner introduced the latest molecular biological techniques into the field
of forest research and developed new methods such as “single-pollen genotyping” and “next-generation sequencing based genome-wide DNA analy-
sis”. These achievements were highly evaluated as contributing greatly to forest ecology, genetics/genomics and tree breeding research.

55 © Scientific Reports 5, 16963; DOI: 10.1038/srep16963 (2015)
WX % - MIG-seq: an effective PCR-based method for genome-wide single-nucleotide polymorphism genotyping using the next-generation sequencing platform.
Z%% : Yoshihisa Suyama, Yu Matsuki
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Exploration of sulfate-reducing bacteria colonizing the intestinal tracts
Presidents Award for Encouragement of Research (Japanese Association of Germfree Life and Gnotobiology)

KIFE MEF oz =95 SRMEDS. SEDEES

Wakako IKEDA-OHTSUBO Research Field : Food Microbiology, Microbial Ecology

ENCEDIEERICFETIMEN BATO—7) RBEEDREPERICAZEETIIEHMSNTVWET, BATA—F% [ hO—)L]

FTEIETHALTRRY FHTEREEASNTVETY BATO-J2 BRI 5ME R TREULEEDI, ZOSPEEINTELT, £BFH
KEREH D> TV ER A, FRESE TTHIE (sulfate-reducing bacteria, SRB) EREIENBFRER A @ TTL TRMEM A A 24 5K T3 IS, REM
IR B EBE. BB ARy VEGREGEEDKRREEDHEEN H2IEPH/ESNT
WETH, ShETEMNEERICHITS SRB DA XA IEHEEEIIZEAERMON TWELEA T,
SE. SRBYFEAERHEIN G S/-EMNEERAE, BT PR EDEEREEES
ZTEETIE, FLW21T (EERE) O SRBHIEIET DI EN RSN A EL -, ZDFERIL.
BELBEICBATVRDHO SRBY ., BEADKHMOEILICSUTRIET 5] REME
TELTHY, RIREDENEM LAY 2 L TERELR R THBEEZISNET,

Intestinal tracts of human and animals harbor a large number and variety of microorganisms
(gut microbiota), many of which are uncultured and poorly described. Sulfate-reducing bac-
teria (SRB) have been reported to occur frequently in the intestine of patients with dysbiosis
suffering from ulcerative colitis (UC), colon cancer, metabolic syndrome, obesity, sudden infant
death syndrome, and autism, but it is still unknown how SRB are linked to these diseases and

disorders. We have recently found a new type of SRB in an enrichment culture from human |y ssesis s te g - s o MBI ORE R, HEHICEIIL
intestinal mucus samples, which seems to represent only a minor population in gut microbiota P Al RS T L AT AP RISL. B bk ()
but may propagate when sulfate and certain short-chain fatty acids are provided. Studying PR,

physiological properties of this novel SRB strain will lead to a better understanding of the role £ ichment culture of sulfate-reducing bacteria from human gut.
of SRB in the development of the dysbiosis-related diseases. Black precipitation (FeS) occurred as a result of sulfide generation.

BAKRE REFSRHE
AEAMEREM S ICKDEIFICRE T 2RMPHAAR

Young Investigator Award of Japan Society of Nutrition and Food Science
Food Science Research on Anticancer Effects of Fat-soluble Nutrients

AKIZ BEh #miE  EMHH ASmae

Takahiro EITSUKA Research Field : Functional Food Science

E71HRARE BRFEASTIARRE - BRERFREMHE | £ZELEL L, ABRMEZEAN ARARE- BRFRIREZLSVICERERS
DESERY), ERREDRE LICEST52E2BMIC1947 ISR INE U, BB IFREMZEEIRERZICETIERNSZOVIICHN
MRETO, FBRORELZIFLBIMAOR R EOMEEEMRICESNET,

AARADEERDIALISETH), BICEIDETEBSELEMNLTVET, K2 BIEBEMEORDBEER S ICLPTBIERERIIL. ZDOIERERF
ERFAL TEEL, BIROMII D HEEET S §2BRT O — UV BERKICEIRE (CARHEN, ZOEEAE LSBT/ P/HINTOET,
TAXT—EOEEEHHTIRMEELL T EHEIEE. RETQEMIEHEL. FaMN T/ —b, FEERREEHFRICERITRERLEL L 4K
KOBEHEBEMDN H< DSOS TOETY  KODBABHMIETNBININ T/ —ILET IV TN HERMISREEIHE T2 (G1EE L2 L/ liRE
TERAEETOXT—HHE) ZEEBASHICLEL, I EDHTR RIS, SEEECARANDBRESFGOLEMICDEN 2720, B REFHHA
DEEMYFHMESh, ZEICEVEU

Cancer is the first leading cause of death in Japan, and the number of deaths due to cancer is increasing year by year. We have investigated anti-can-
cer effects of fat-soluble dietary components and their mechanisms of action. Since high telomerase activity is detected in most tumor tissues, telomer-
ase represents an attractive target for cancer therapy. Screening of telomerase regulators from dietary lipids has led to the discovery of sulfur-containing
glycolipid, polyunsaturated fatty acids, tocotrienol, and glycated lipid. In addition, synergistic anti-cancer effects (cell growth inhibition via G1 arrest and
telomerase suppression) of rice bran oil components were revealed. Since the above research findings will lead to an extension of healthy life expec-

tancy in super-aged society and therefore have made outstanding contributions to the field of functional food science, Young Investigator Award was
presented by Japan Society of Nutrition and Food Science.

HEFER ¢ Int. J. Mol. Sci. 17, E1605 (2016)

34 : Synergistic anticancer effect of tocotrienol combined with
chemotherapeutic agents or dietary components: a review.

e ##% 1 T. Eitsuka, N. Tatewaki, H. Nishida, K. Nakagawa, T. Miyazawa.

FURRO—E #5854 © Biochim. Biophys. Acta 1737, 1-10 (2005)

@3 : Polyunsaturated fatty acids inhibit telomerase activity in DLD-1 human
colorectal adenocarcinoma cells: a dual mechanism approach.

&#% 1 T. Eitsuka, K. Nakagawa, T. Suzuki, T. Miyazawa.
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Field Science Center

EMOKEEZEICIL, i HIREBADRELERL DDb. ADEIMICH
ST REEMDOBE LN RDOSNTHY, HEHP DBRBFRENLCBRIEE
VAT LORBES GEELS>TWD, EIC BL4NDERERDALSTREET
DHEERCINSERE T 2. ABEESESUS ROBEEERET—
IWRICHEWT, RIEISAMT 2EMERE S XT LEBET I ENLKDHS
T3,

EFIMERTIR, TR15F48. % L U0ER TOEMEE DRI
BTH-1MBEIGEESREIREE AT LI (IET—IRE2—) . B
BEFEMERHREMR 2B EKBEES T LE(ZIT1—I
Re2a—) ERFRL TIHRAL. 510, EEEREMBNICHRT2EAE
BT —IUWNFIESEILEICHERL T [BEERT—IINRBERR 2]
ERERL7

NET1—IVRE>2— (AR A EF) 13, 2,215ha(RRETF AR DOHI2
1) EVDA KRB T4 —ILRICFRAKIE DS Fh LRSS 2 Tkt B3t # 3

The present food production system has focused at the increase of its pro-
ductivity within its ecosystem. As a result, an ecosystem has caused environ-
mental impacts to other ecosystems. This is one of the reasons of regional and
global environmental deterioration. On the other hand, to meet the demand
of increasing world population, it is required to increase food productivity. For
sustainable and environmentally friendly food production system, we have to
develop a new food production system which is harmonized with both envi-
ronment and human life in an integrated ecosystem comprising of a series of
various ecosystems.

Therefore, Graduate School of Agricultural Science, Tohoku University, es-
tablished Field Science Center in April, 2003 through the merger of the former
University Farm and the Educational and Research Center of Marine Bio-Re-
sources and their reorganization. The Field Science Center is comprised of
three research sites; Integrated Terrestrial Field Station, “Kawatabi Field Center”
(Formerly “University Farm”), Integrated Marine Field Station, “Onagawa Field
Center”, and Integrated Field Control Station in Sendai campus. Kawatabi Field
Center is located in Naruko-Onsen, Osaki city at 70 km North West of Sendai

NFLZRBBEIN, KEMBRZEL TELE—DREEE-TVS, &L
M71=IWRtEL2—(1REDE) EEREBRI X O MR =K EHED—
DTHBI=REAFIABL. FHEMNLKEEICA-HEMREERL T
3o S5 BEERET—ILNFIEE VAR S EF) TlE ChsIUrSBICE
DEHEEMKEEICEDIEERE, UE— M P U THMEICESER
TSN EREDLS, - ARBEFZNEREPSORBEMEEIT-T
W3,

Fro, CDIEERE NBRERZARROF L NZIDIER L EE 2, Bt
TAEAM BRI RAEBEOEMEE T — VR EHIEE T — LR ETF R
L. S5ICIBERERERICTIBNEMTRIBERDEET—ILREDEE
MEXRINT—T%THL TN D, "EMEZHEEFIRTS " EVOBRBEOREE
CEERLEEDEE, BLVT—IRE2—DEAREERT—ILREER
UEREOH - EMEERIMORREEBEIEL T At 2—rdiibeh-
TEMZHREICARZE 24— FR28EEICREL R ERAL

and has 2,215ha land, the biggest farm among university farms in Japan. The
land of Kawatabi Field Center includes forest, grassland and arable lands with
well-balanced arrangement. Onagawa Field Center for education and research
on sustainable marine food production is located along the Sanriku Coastal
area which is one of three world largest fishing grounds caused by mixing of
cold and warm currents. In Sendai campus, Integrated Field Control Station fo-
cuses education and research from the bird view of integrated ecosystems with
remote sensing technology and also from the socio-economical viewpoints.

Triangle area connected with these 3 sites can be recognized as our ex-
tended field of the Graduate School of Agricultural Science. We establish the
research collaboration network with neighboring National and Miyagi prefectural
research organizations in/around this area. We further make research collab-
oration network with foreign universities and research institutes each of which
belongs to unique agro-ecosystems. Applied Biodiversity Center has been
established in 2016, which the Field Science Center play a central role and de-
velops a novel technology for sustainable and safe bioproduction in real scale
based on applied biodiversity science in collaboration with industry.

BEERET 1 —ILREHIEER s

Integrated Field Control Station

FEISHIREERATIATHRICLIEREEEAVTRE-KIZDESERRDE
Za) T RIBAR DT —IREIEEEICH DD IR RE(REL TV B, MBHELED
EEEPSOFBFEOE)ONEY S, ZEIFERIFZDRANDEAMEEELF

BT3B, #trlBe s BMOKEE DO DIFHIEEROFERICHORVHEA TS,

Fh-EH- B ORES AN REVABEBEREED X7 L EA R - BHEOKEE T
REVBEEKIBEES AT LEEBHEEENED D, LR2IEDT—ILRREHEEL
TW3, ERERET—ILRAED IS, IKEBEE 7 —2 S OF H T FRE
LCORIBIERS X7 LOBEEERL. EAERET—ILNRZEOAIRE TV,
GISVINIx 7 VB I F— 2RI TN TR B R D/DICZEHFL TS,

Integrated Field Control Station works towards society with  compatibility between en-
vironmental conservation and economic development. Satellite remote sensing is a pow-
erful tool for biosphere observations. The observed images give us information about land
coverage including vegetation. They are also useful to evaluate ocean environment, such
as chlorophyll distributions. Geographical information system is another tool to construct

integrated field control system including the Terrestrial Field Station and the Marine Field
Station. Application of information technology for agricultural science is one of the methods

for development of integrated field science and sustainable agriculture.

BH: BHERILBOHEER
Landsat ETM image including the Terrestrial Field Station and the Marine Field
Station
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Integrated Terrestrial Field Station, “Kawatabi Field Center” (Formerly “University Farm”)

At s AEPSILFRT0km, RPERILRICETIRIEHRFRR/ EHX
ERDIC INZERT. EERO2M1 BT, $AETE2,215ha iR b A S ShEED
86% LS. AEZEIBEL UILE—DRELES, BFEHRITEICRBEINEE
BEEBFRS CH)., Bk R RZICBESN 0O, B2 I EZ IR LS.
TR SEICHBEALRET(—IINEBEME L 24— EAREAES X7 LEBELNE
HEICEB, L E—RICHTFEEDBRMEZELED ATk BREREATEW, &
HEIL I KAN B BIN TV\B, BREDFFFIEERL DD, LinRifiEE AR
BEREERTIRMEELZNIEOIHBE MR THhh V3, HBE@ CIEFHF
EDFHDEMNEEICEDIEET—INELBLE, AFBEFEDDICIIE S EE
T—INRZEFIEBLEEERL, FBROAZRENOREIRENF TTHN TS,

o NHHEROHBHERLRFIBNSLL T 2EORFE SEECHEANE
SHERRIC B BEXADBE O DENNEZDEEREF I EH EBNT
HNTH), O NFEERER MBS AEHREVAREIF—HELESN TS,

MAREIL, HEERER 2 EREER RIES AT LEMZ EMEERZOD
ARFH &), PILUEROSHLERARELEPL (HRH—EH - (E-KE)ICh7:
BIBLEVT—IWRIARERRL T3, £ At 2—DEEN-ARBIESEIL T,
EREYEHEOZZXERPFETO7 BB T OEREX I, BRERERS
HIFRFMSE REM I G (RETE BAEATE). SLUHEORREE
27 L BB AENREEELS. SRTRRERRR. WEERNE A2 E LR, &
ERZNELR IS 2—REPRBIN T, KZOHESTERADAEE

“Kawatabi Field Center” is located in Naruko-Onsen, Osaki city, at 70 km North West
of Sendai, where we benefit natural environment and hot-springs. Its land is 2,215ha, the
biggest farm among university farms in Japan. In 1884, the training farm of army horses was
established, and in 1947 after the Second World War, the farm was transferred to Tohoku
University. Since then, the Kawatabi farm has been used for research and education as a
university farm and forestry. In 2003, the farm was reorganized into Integrated Terrestrial
Field Station, “Kawatabi Field Center”.

The land of Kawatabi Field Center includes forest, grassland and arable lands with
well-balanced arrangement. Forest is composed of both natural deciduous forest with
beech, elm and alder and artificial coniferous forest with cedar, pine, and cypress. Large
grasslands for grazing are located in mountainous areas, while pastures for forage pro-
duction are located at the foot of the mountainous area. In arable lands, not only upland
crops including comn, potato and carrot but also wetland rice are cultivated. In the Center,
education and research on sustainable food production system based upon natural material

RIS TS,
B BEEICH
Th BRI HDRLEE
HEBAEEFTIC
EICK) FREDE
{EPBIEEBIIN TS,
ZhidB—H4E RN

THETEBDRBMED

SEERL. BT oM EREL LEr5RLMA

BEERNDZETH Bl S AT LB DR E
Bkl Ths, & B BEA[7-IFE

B A—TlE BT B2 HFM®T—IVNEEE.

BRAS:[fEmEafiza—

EEEBEROALET, ADEET—IREB] 1%

ABEEREDEDL ORERERE. FHET:
BETAEERADE (71— IWRERES] 7> 1
BEEPAL EAERR HCORADEH.

tb—(@/{3>10)tﬂ Photo upper left: View of Buildings and fields of Integrated
Terrestrial Field Station from the air.
ti%iE%%WEEI Photo upper right: [Field-Based Environmental Science]
%E*E[J‘(l' V2o t’i(;llir?n?;é?ere:ﬂs:c[ligz ‘;raac?i:icr;ffopﬁs:t. production in Plant
Science course] Practice of yield estimation of rice.
Photo lower left: [Field-Based Environmental Science]
Practice of food education in a grazing pasture with cattle.
cycling are conducted
from various aspects.
Undergraduate and graduate students learn various farming practices and knowledge on
their basis. Seminar and nature observation tours open for public and children are also held
in the Center.

Four laboratories (environmental crop science, land ecology, sustainable animal environ-
mental science and forest ecology) are based in Kawatabi Field Center, and their field-based
research and education are actively conducted.

Since the Center is benefited with natural environment and large- scale farming facilities,
not only the members of these laboratories but also students and researchers in other uni-
versities and institutes use the Center for their research and education. Internationally, the
long-term ecological study on Miscanthus semi-natural grassland started by the International
Biological Program (IBP) has continued, and the international type locality of non-allophanic
Andisol is set in the Center’s field.

BENIFEE D AT LEB (ammssewarssmie s— k71—t 2—)

Integrated Marine Field Station, “Onagawa Field

Center”

EEKIBERES ZAT LB (LN Ta— IRt 52—) 13, ST XX B E SR
OLBNIAIEBL TV, MBEFENME RBEMET o 2— 2 SURERiEL 75
BUEBPETCOERDBEENICETINEMEIZ THD, EEBENET
IAFEREROFALRELVOEZFRAICHL T/O-/NIVEER S SEVET
ZEDTEBAMEBRTBIEERIEEL TS,

AOZATLERIE, BEEHAP HESOB L BERECZHREBEENELE.
HEOLEVEIFOBE - MERMFICEEN TS, ZOEIBREDHET, 25
PHERZREICHTIER EHEToTVD, IR EE,PSIEEEN
RELAEEB TR, BEEEM B0 (198) &FAL. EWEASIRETEIE
& TEBFEEMDZHMEERL., BEENMORESEHRMEEEZHIL TV

EAREKBAEEDS 2T LR -REBEMRER. HHEXEM [2R0E] (TOIIHKEI9 M)

Left: General education and research building. Right: Training vessel “Suiko”.

{FDDOEMEESZT LIS THHRIEEBET oV %, AFLUADHEMEHEICLZFAELS ZMHICHENMERRIEAHIN TS,
LH, BURT LEOEEK G RARKEX IS ZREWEEWR /20, FH26F8ALWHULCE TULEERICTHREMREBEB/HREL T\,

This station is located at the base of the Oshika Peninsula, the southern edge of the Sanriku Rias Coast, northern Honshu Island. This coastal area involves the
Kuroshio/Oyashio Currents mixed water region, where the waters of subtropical and subpolar origin meet and interact with each together. This oceanographic con-
dition fosters high biodiversity and productivity. Such great wealth of nature can provide important aspects for sustainable use and newly development of marine
bio-resources. The mission of this station is to nurture human resources who are capable of coordinating human activities with the marine and coastal environments

including high biodiversity. The various residential programs to learn conservation and

sustainable use of marine biodiversity are featured for under- and graduate stu-

dents using the training vessel “Suiko” (19 tons displacements). This station can accommodate extramural researchers and students.
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Tohoku Ecosystem-Associated Marine Sciences in Tohoku University

FH23E3A 1 BIC RSB A BRI SR A AT AR SR
HEE S I, CORBOERIC I AREL THEREDER L LERT R T
5%, UL, EDSEADTEPLENBEDTA . ABOR RO HIE ORI,
AR BOBEE LB THELTHY, ARBDBSBIBEAE T b, 22T,
BRI RO SRR R CBESPICL  REE L OB L557
ERRITIHIEU R R EEEOER AL T > TV LB B3,

BTV A A T LS B (B E R ROBEME) I RLERAOER
EFLVREEM)HT T E AR, THMRE A RMBELLL T, A R
BAEhh), RRASA SN, MR EEL . R AL
DIBIEME 2 EDHBE LRSI E DRAEEEL, TR2BEZNSHLEERH
BEEDHTS, S5, BOHETH bHERE) . AEBREAHE —RTED
FacbBBlLTREEREEIEL TS,

FO—BELT. A TR AE T AT R ER S E T BSFRRHC
BEL. SHEER LT AARSTINOTABROBSRE Y LERBELE
HEL. BRSOV R ALK TR AR B TR U 551 B R R
EBIELTEBIL T, 7 ZORBEL—BOS 2| Ho TO LR D DEE

ICOPEFNTN B, FEDIREFEENEMRIS T ELDT—LN—JITHEL TV,

RALAZZ AT RERTIREHP
http://www.agri.tohoku.ac.jp/teams/english/index.html
TEAMS A HP :

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

On 11 March 2011, the Great East Japan Earthquake and resulting tsunami
devastated many towns and villages located along the Pacific coast of Tohoku.
In many of these areas, fishing and aquaculture had been the primary indus-
tries and it was therefore of paramount importance to help rebuild the fisheries
industry in this region. However, the region’s marine environment as well as the
infrastructure for fishing activities were extensively damaged or altered due to,
for example, large amounts of debris and toxic chemicals washed out into the
ocean, loss or damage of vessels, quay-walls, breakwaters and other infra-
structures in fishing ports, widespread land subsidence, and so on. As a result,
there was an urgent need to measure scientifically the extent of the damage
caused by the disaster and monitor continuously the state of the marine envi-
ronment so that we can find innovative ways with fishermen to rebuild fisheries
industry and coastal communities in Tohoku.

To this end, “Tohoku Ecosystem-Associated Marine Science” (TEAMS)
project was launched by Tohoku University (lead institution), Atmosphere and
Ocean Research Institute at the University of Tokyo, and the Japan Agency for
Marine-Earth Science and Technology, together with Tokyo University of Ma-
rine Science and Technology. This project has been backed by the Ministry of
Education, Culture, Sports, Science and Technology and supported by an out-

standing number of marine scientists throughout the nation since FY 2011. We
also work with a diverse range of people including members of local govern-
ments, citizens and the fisheries cooperative associations to find better ways to
help reconstruct the tsunami-affected regions.

At Tohoku University, the TEAMS office was established in Graduate School
of Agricultural Science. Our sub-divided research themes mainly focus on the
dynamics of the marine environment, ecosystems and fisheries activities along
the southern Sanriku coastal areas (southern lwate Prefecture and whole Mi-
yagi Prefecture). We work closely with Miyagi Prefecture and Tohoku National
Fisheries Research Institute for rebuilding fisheries and aquaculture which are
unique to the individual coastal communities in this region. We also strive to
disseminate the knowledge and outcomes generated by the project. Please
visit our website below for more information:

TEAMS official HP:

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

TEAMS-TU official HP:
http://www.agri.tohoku.ac.jp/teams/english/index.html
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Tohoku Agricultural Science Center for Reconstruction (TASCR)

At s—i3 WEMORE - BINOEREEZ T3 AMER L, 5
BRsha XAREARKE - RES - BREEZORRELARNE D
SHE-MATHILEANEL TPR26FA4RICHILIN . BIFFOME
FRBREN—RZHEEFHELEN D, TERICHVHLVEHEAZERL T
W, W%, BB BROZIT7IEMPINSMK) . KRR OLE DA%
STARZOEGRIFMERL IFMERL RIEFAMERL TEMRERL
EHRBEMAT ERMER KEMFZERMRER. STHEREH
R BLERIAAT (I XA N 7B ORIRBE DR HOBE LI SHE -
MREERL TV5, RAAEKFDOFE (RFE-MbFE) . SHEAS O
KEDFZEP HEANZHEL

FALEEEZ L 2—Kk—LN— hitp://www.tascr.agri.tohoku.ac.jp

Tohoku Agricultural Science Center for Reconstruction (TASCR) was opened
in April 2014. Our goal is to foster good leadership in the reconstruction of ag-
riculture and farm villages of affected areas, leading to interdisciplinary research
on wide-scale disasters, environmental deterioration and epidemic outbreak. In
collaboration with various sectors, new approaches have been taken to tackle
different issues based on the existing research study.

TASCR is composed of these three fields, namely: 1) Research core, 2) Ed-
ucation core and 3) Information core which form part of the Graduate School of
Agricultural Science in Tohoku University. Other departments and organizations
of Tohoku University also work together to conduct educational programs and
research activities. The followings are affiliate departments and organizations of
Tohoku University: 1) Graduate School of Life Sciences, 2) Graduate School of
Environmental Studies, 3) Graduate School of Engineering, 4) Graduate School
of Information Sciences, and 5) The Graduate School of Medicine, 6) Interna-
tional Research Institute of Disaster Science, 7) Institute of Multidisciplinary Re-
search for Advanced Materials and 8) Tohoku Medical Megabank Organization

In 2017, 26 adults, 30 undergraduates and 18 graduates participated in
TASCR program, a higher turnout than what was originally planned. After tak-
ing classroom lectures, discussions and practical trainings, 43 (34 students, 9
adults) and 39 (24 students, 15 adults) acquired their Certificate of Agricultural
Reconstruction (CAR) and Certificate of Agricultural Information Technology
(CAIT) respectively.

TASCR Website: http://www.tascr.agri.tohoku.ac.jp

Certificate of Agricultural Reconstruction (CAR)

This program is designed to study and practice agricultural techniques com
bined with relevant technologies in reconstructing damaged areas caused by
natural disasters like earthquake (e.g. Great East Japan Earthquake). This wil
enable students to hone their abilities through practical use.

(ERB B3)] 7 XS 2 POOWBSESR (RFH)
[Agricultural Science for Reconstruction] Discussion in the
lecture (Faculty of Agriculture)

[ERRFT—IREB]ET—IWN 2~ TOKREOEEBE
[Field Practice of Agricultural Science for Reconstruction]
Investigation of growth of rice in the Kawatabi Field Science Center.

HEHH24DO00EBRENDYF21T A

BHEEZYI1ZX2—(CAR). ITEEYI1X2—(CAIT). EHE
P2 =T TA—=IRANRI AN (JFS) ., BREBFZ T — LRI+
YZN(FS) DA—ZP %), Fr26—29FENAER TCAR 170
%. CAIT 150%. JFS 33%. FS 108/ RBESNZ, ZhBIEAR
MRFHCLZARNOERTREE - HEARDTRETE, BIHIC
BiET2ER- T EHETH,

Certificate of Agricultural Information Technology (CAIT)

This program will enable students to learn the innovative agricultural IT. A
student can directly get the facts and information about the recovery stages
of agriculture, forestry and fishery industries and of the farming communities
caused by natural disasters such as the Great East Japan Earthquake. The
main goal of this program is to enrich one’s ability and be able to use the ac-
quired technical knowledge in an actual situation.

Field Specialist (FS)

This program is open to students taking master’s or doctoral courses in
Tohoku University. In addition, students should have acquired CAR or CAIT, or
both.

Junior Field Specialist (JFS)
This program is open to undergraduate students of Tohoku University. In
addition, students should have acquired CAR or CAIT, or both.

[ITRZEB]FO->OFREES (RFEH)
[Practice of Agricultural Information Technology] Practice of
drone operation.
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Center for Food and Agricultural Immunology (CFAI)

Kt z2—3, fFY). EE. KELERZNHNINRETIEEMFEHEEICE VT,
REHEEICRIT DM R e D B EMBICRE T 22 8ICkN. BRICESHEVWBEKEN
DREBERSLVEEIN -BRROTEME-HEEEMICOVWT MERICRRT-FTE T
31T AT LORRETICEEEMNIC. FR2TFE4AICEFMERAD L 2—
ELTEM AN, B a—d [BEZ]. T2 HEesTHE]. [HEE] LU TR
BEEE | D4BPITHERIN, E 2P BIETHALT RO RT LOBEICVLER
FH- M EB DRI EERNISERE TEIEEAMBERET). COBZELERT
272012, B EZ—TIRBHDEEHN T ADEHERFEEFHREE BREDH
R MEHEEL TV,

Yt 2—DiEENIR—LR—TIBAIh TS,
(http://www.agri.tohoku.ac.jp/cfai/index.html)

The Center for Food and Agricultural Immunology (CFAI) was established on April 1,
2015. It consists of the following four divisions: ‘Agricultural Immunology’, ‘Safety and
Function Evaluation’, ‘Cooperation with Society’ and ‘Research and Administration’.
These divisions are sub-divided into 10 units (see illustration). The mission of CFAIl is to
create the underpinning technical advances and global professional development re-
quired for the promotion of safe food and drug-independent health from effective, agricul-
tural systems. This will be based on interdisciplinary research into agricultural immunology
in plants, livestock and aquatic organisms. To achieve our mission, we aim to especially
promote research exchange with young researchers and graduate students in leading
international universities.

evaluate functional ingredients from the viewpoints of epigenetic effects,
DNA damage, senescence, and carcinogenesis. Furthermore, we establish
evaluation systems for environmental risks (including climate change, pol-
lution of soil/water, and interactions with parasites and symbionts), and de-
velop core technologies to promote the production of livestock and crops.

REEERM
Division of Agricultural Immunology

e, REEN S LU KEEMICERNICHED>TOBERES
Y RT LIZDWTRFLANIVTOEBRREETV. BEKENOD
BELBERICETIERRIMERTET 2. HEMBE[REET]
ZRIHEL. FROBREMREIBIEFMAEELERT 5,

The Division focuses on basic molecular level research relating to the

RIEHEERPT

Division of Cooperation with Society
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systems of immune-defense in livestock, aquatic organisms and crop
plants. The Division develops new techniques for the promotion of drug-in-
dependent health. The mission of this Division is to create a new academic
field: “Agricultural Immunology” and promote international education for
young researchers of food and agricultural immunology.

L2 -HEeHEERFT
Division of Safety and Function Evaluation
BRIESATLIIPOIRIESSUERICEThIEENE (B
EMEMELE) OEEERE-FHETIEEHIC. BROFE-2
BRAL 7 A IEE ICH 5 T 2R MR ORF MM %
T3, S5 AVRAT LERINCERBKENDEEISERT 5720
2 EEREROEMR-LFNEREZR- A5 —REER
MR EIEET B,
We assess harmful ingredients (including endogenous toxins,

pesticides, and antibiotics) in products from farm and marine sources,
using metabolomics analysis. For the promotion of human health, we also

T2 —THRELHBEMOBRAMEEREORGPLEET
FIL. ZhICE->TEFNBHRMOBmRILER S, £, 12—
CHRIESEERL TRIFER,SERILICESETOTALIER
FEREBNITADAMEBKT %0

We evaluate the usefulness of new technologies developed in CFAI, on
farms and in companies, and also enlighten communities on their safety
and utility. Graduate students study the management of the commercial-

ization process using new technologies through classes, fieldwork and an
internship program.

EEEIEERM
Division of Research Administration

T2 a2—ICH33T 0TI FOEEER MR RDAR
L LTS,

We provide guidance and support for research funding and compli-

ance to promote the CFAI's Mission of teaching and research, maintaining
strategic communication.




EHZEEICHBZE 22—

~HE—DORE SN SHREEY R FRHEEENRT 2EMEERMOREILR~

Applied Biodiversity Center

BRI TRE - RUD OBRENDOHIEMEEREEE LT BREERDE
PEMEERBE T30 EMSHUEEL LT EMEERINTERRT 35
Pt Z— D ERR28EBCRICKIIEN, ZDEEZ—TId BHICHBEAEET—IL
REBEME L 2—5FIAL-EREEERRICS> TERMELCAMEEDIEE
LEHET BEEHIC, EEREDEEICLIFRMOERLE(BEL T BMKE-B
E AREESZOEYEEEENENFERELIFMERERIEL TS,

The Applied Biodiversity Center (ABC) was established in June 2016 as the newest
research organization in the Graduate School of Agricultural Science, Tohoku University.
We focus on the development and dissemination of new methods and technologies for
sustainable, competitive and safe bio-production based on applied biodiversity science.
Our final goal is to contribute to establishing a sustainable society in harmony with nature.
We especially support the process of bridging basic research and field tests by using pro-
duction facilities in the Field Science Center, and promote applied and practical research
in collaboration with bio-production industries. The ABC consists of four divisions: 1) the
Applied and Practical Research Division, 2) the Basic Research and Evaluation Analysis
Division, 3) the Engineering and Environmental Analysis Division, and 4) the Economics
and Planning Division.

SRS TR
Applied and Practical Research Division
BRIy FBEIZVISSVKELIZVMOEBRINDG, RIEREE
EMEES BLHE mIECER TR WENZO SR EFAL,
EMERISEL L ERARNE, RREEESRICLoTRET S,
Covering a wide range of bio-production fields in agriculture (paddy farming,
upland cropping, and horticulture), forestry, animal husbandry, fisheries, and food

manufacturing, we focus on applied and practical research to develop new meth-
ods and technologies for applying biodiversity in each field.

EL T LR
Basic Research and Evaluation Analysis Division
BIRERIZYNERERIZ M OEREIN D, SHRMEEERMNIC
EPTEDTESEEEEME L KL DNA S, WIS L 2%EE
FERT COENOEIZNRICP ZEN L EBREE FRRY—EXFE
ICDVWTHIRETV. SR ERMOERIERIBEICEU DTS,
To construct the scientific basis of new methods and technologies developed

in ABC, this division conducts genetic, physiological and ecological research on
bio-production systems.

ST AR
Engineering and Environmental Analysis Division
BERBEIZVNETIZ IV OBREND, U—FE— 7%
BB AT L, BEHEEET. ATHEE. OARYMNEITED IR TER %,
SIRMEDR OB E TR RE(L- B NEFICFB T 21 ERR T 50
REfT0
The division addresses engineering and environmental aspects of bio-produc-
tion fields using advanced technologies such as remote sensing, GIS, loT and so

on. We especially promote practical research in collaboration with bio-production
industries.

EEEEEBM
Economics and Planning Division
CEEEIZVNREREAIZyMNI I THERSN S, TAY Ik
2ARNOLEEEL. BRERBFZHLUOHSHFHEF ICE DX ol EiH
L CRAREMOBER-ERETT).
The division focuses on the economic and sociological aspects of new methods

and technologies developed in ABC, and supports research planning and funding
to promote ABC'’s mission.

JKE - TR AR B M SARME S 2 — THRET BB A LT — IR
Paddy field, Upland field, Grassland, Forest, Ocean: Various research fields
targeted at the Applied Biodiversity Center
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AFFILIATED INSTITUTIONS
and FACILITIES

RIAXFHERREZERT 788

Tohoku University Agricultural Library

KO EORRERE. BBR7ERFKOBISEFREAAIFICHZKIN
FILIRBRERD IR CTHD, ILIRBRERIIBICLYRILTFERZERAK
2557 (BBA40E), ILIREZROMERIE. 75—TDEEELI)BE [
B NE., LR RO ERESICLT AT OILEEZ A OBRICTEY
TRIEFEEXM] LTWEES, RALTEAZ,SILEETEAFD 5 B
BITLT(KIE7E), —BBICARZICEZHFT OSSN Lhhih, B
RERKEZED EORFIMEOFRERILH S DEMKEEDIRES
EEERU CRRFM22F4RICAZ RN RIFRES N, e TRFEIRICEF
HMREEDFREIN, CIPSEBZNEOEEN AT -7, BBFI25FE
FROMBHXBEICHVREETLRE X ICEEL. ZOHRIBIIS4E
DEFHHER. BI4OFDRFENEEERE . BMS3FICRFHEEE
Boleo ZUTTFR29FICEHEEILF ¥ /XX BEL. EEILUIELXD
— A IR ETER5,700m°, BIBEREHMI7T0NKEREEL TH LA Z—
-7

CESCREIEY, BARZORRIC. RIEOSIER L. BEE/Ny I
LESTLWHEE DCBNETH D, CNODRFEFERIIENODZRE
IS TBI0Y 3 FRICBICKATE DO BENRETHY), FHR29FER
DEF S TOREE . F1E 89,0001, £&61,0001f. 150,000 Tdsh).
FER%I8,000ftDEFE-ERPELHIN TS,

KHEDERZORNER2EZ FHOTWBARZEZEICENTH, D
EOEBMNETLEL ADEKICHEVERHE SR o7, BE

Modern Agricultural Science in Japan began with the opening of the Kom-
aba Agricultural School (founded in 1874) and the Sapporo Agricultural School
(founded in 1876). The latter became Tohoku Imperial University Faculty of
Agriculture in 1907. In April 1918, Hokkaido Imperial University was established,
based around the existing Faculty of Agriculture in Sapporo, so that agricultural
education was no longer available at Tohoku Imperial University.

After the Second World War, in 1947, the Faculty of Agriculture was reinstat-
ed in the hope of helping to find a solution to Japan’s food shortages, as well
as to promote the development of agriculture, forestry and fishing industries
in the Tohoku region. In September 1947, the Tohoku University Agricultural
Library opened, and moved to the Amamiya campus when the Faculty of Agri-
culture moved there in 1950.

As of 2017, the Library’s collection consists of just over 150,000 books
(about 89,000 Japanese titles and 61,000 non-Japanese titles), 8,000 of which
may be checked out by students for private use. Additionally, the Library has
amassed a collection of more than 2,300 non-Japanese periodicals with the
aim of providing students access to global perspectives in Agricultural Studies.

FELDEX
Aobayama Commons

DI FRR29FEER DB T2,300f 8N F M EFTR T HEEHIT, BE
A/ O—F—ICFHEEBR/ SV IRRP 208 BEHA/—N VO E
108 KABFIor—FH IV OREEICFIBIN TS,
ABMEOEREFBOEREEATIFREDT. BILLEHERBLE
FT2RZHICHNT BEDEIIAMIEREB L TOREER/L T,
FEIHFF v NIBEERIC. SBRIEEBZROHESTZEHZMEE
ICBVWTSAEMLIEREBELIN—HEREAHLETHTHB,
BEAEOREAZTIVTOA., ETEENLZVEXRDLHNDT—=>
JAELXIVTIE, FIV—T TCOEREERT 77147 -7 —=2 108
1eT—TIVEERL. AT OEBEREELERALENGOZBETIIEN
TE3, RICEE O HROLEMEZ L) 7 TdER A2 BN
PBEEDIC FHEHEOTIDH Y 2—E TIIEDFTOBRERLEN D
SR ELLFEBTEIEN TES, £ FRNAREKRI7OTDFI VL,
RGBSR ESHB LS BFOEREHA. [ROEEPERICHEL
HMWEEEL->TVD, RBICEXVNARBREDT RO VN LZLAE
EElE. 950 A P INA e L BEIE B ELRE A, VT IAMIEN & X v
INZAD TN —ZHIIEL T,
BEZABEIFEHEBLIARREORT. A4H 2V BV, AT
ELTDFEUHFF v NAOEEHTHY, BILSHERBEERTS
EFRICHVTEZPEEIRMIEREREL TOEZER-LTVS,

Students may, also, review digital copies of periodicals, journals and reference
works on any of the 20 desktop and 10 laptop computers available that may
be checked out for independent use.

Most recently, the Agricultural Library facilities were transferred to the new
Aobayama Campus, reopening in 2017. It covers a total floor space of 5,700
square meters and features 370 viewing seats in part of the Aobayama Com-
mons building.

What is Agricultural Science? Along with the origins of Japanese Agriculture,
we should create new teachings inspired by Tohoku’s climate and particular
agriculture. The Faculty of Agriculture has developed a wide variety of educa-
tional activities which respect the dignity of human nature and the freedom of
academic disciplines. The Agricultural Library has been developed to provide
a strong base of academic information to assist students and staff in these ef-
forts.

In its relocation to the new Aobayama Campus, the Agricultural Library aims
to become a facility able to provide a multifaceted base of information not only
to the Faculty of Agricultural but also to people from other disciplines.

F—Z YAELR
Learning Commons



IRFEIR

Animal Research Facility for Agricultural Science

BRI ZoAR IS, /NEVIRR TR B ER (R R, Tub, Y F) | REMRRHER (V. B YD,
). REMRMEE (ZT7N) . EHIERE- TR RRATTERY L U MR IR EE A OB R S
NTWET, FMIT7HA I XD BELREBRNRNEZ NG THIEEBIC, EHRRDE
YR TRENGRICETIERME. ZLUTRERAZRE REDABEEE LT
RETZOEBMREITOBFRELT. [RIEKRBICHIIBMERZICETIRE] &
P, 3R(Replacement, Reduction, Refinement) DRBIZEEL GEEINTVET,

This facility includes small animal section (mice, rats, and rabbits), domestic animal sec-
tion (cattle, sheep, and goats), poultry section (chicken), metabolic and morphological study
section, and composting shed. The purpose of this facility is to learn basis of animal research
for agricultural and life science, to study on food safety and health in our life, and to improve
nutrition and reproductive/developmental technology for animal production. All experiments
at this facility conforms to the Regulations for Animal Experiments and Related Activities at
Tohoku University. Also, the 3R Principle (Replacement, Reduction, and Refinement) of animal
experiment is top priority.

WEYEERT1—ILR

Experimental Fields for Plants

2.73na DAEMEER 7 «— VR E. Bli5 (i1 5. KE
18, i) & IBA T RE3MR, EINEH T XEIMR, B
RREUNE T 7 bhAZ 261K (R P1EL1448) , AR
NV T 7 NNOORR (R P1EISHR) . A TeB e s
BEFIR ENEBHHERER BETLENHVET,
T2 1R AR FCRBEDORIBCEEICHT
BEBREIT>TVETY,

The Experimental Fields occupy a total of 2.73 ha, includ-
ing paddy fields and orchards, 3 hothouses, 9 greenhouses,
26 natural-light phytotrons (including 14 P1 type), 9 artificial
light phytotrons (including 5 P1 type), 1 monochromatic light
chamber, and a Plant Growth Control Experiment Facility. We
conduct experiments on cultivation and production of rice,
soybeans, various other horticultural crops and fruit trees.

NEMIRIR I E KRB ERS

Plant Environmental Responses Laboratory

AN CIEHEM DRIBISE DM RET O TVET, 9OEDIEMRIZHIMEL2E DL
BENHY. ChoDRKEBE T, BE. JRE. AIMEE. BLURERRELEDIEREL
FIEDRIREE > TVET . TDIBARIKARPCEESEGLATDEVZBRIbKFR
ErSRENIFEETOBV_BRIEXFREDREDFIRETY . 20, REFIEIRIE
EHRERBEZTOHNET, ThEDRMEREL. IR ENSESELRIBEEEL/S
HTORPOFBIER TS DREISHEC T M BEHBAEEYOIEEI» THORTVET,

The aim of this laboratory is to study biological responses to various environmental stress-
es in higher plants. It consists of nine environmentally-controlled growth chambers, and two
rooms for plant cell culture. For all facilities, air temperature, irradiance and relative humidity
can be precisely controlled. Among them, CO, concentration can be controlled in four rooms.
In addition, this laboratory also has an out-door phytotron.
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AFFILIATED INSTITUTIONS
and FACILITIES

EFRMEE

Scanning Electron Microscope Laboratory

TG R T3 R R e R

Radioisotope Laboratory

EERE FIEME (B SUB000). EBNE FIEME (AL
H-7650) Dfthl A OB LIEHERSEL T 7ILhS3I 704 (ULTRACUT
S)MAL RNy B h—ROA—8— A RIYLO—5— FKILABES,
BREREE REZEE,» HVET, HEMER- BB BR-MEY-
HEZOBRET-oTVET,

F7-. BERRFBZGTREL RIAEKRZOMER. hAFE. RELE
DHEICHFIHINTENET,

This laboratory houses a Hitachi, SU8000 scanning electron microscope,
a Hitachi, H-7650 transmission electron microscope and the ncessary spec-
imen preparation equipment (ultramicrotome, ion sputter, carbon coater,
osmium coater, ion bombarder, evaporator, freeze dryer). Researchers in this
faculty and other institutes use this laboratory to investigate plant and animal
tissues, insect organs, plankton, bacteria and soil.

BAHRE R XA TR S ERNM TR (R) 2EAL - EMEE
ETHZENTES. EDFERRBER T MEHREF T,

ERE(TE)AEE. ABE. H7XE BE, FLRREE. RITE
EREEEFENRESN, REFL—ashIa— A hI
TV L BARHRZ OGN BRI TOET, MHRICETS
BE IREeZ U HEE - 2ED BRI TREFERALERF S
DIRILWVWEEREITOZEN TEET,

Radioisotope (Rl) laboratory is a facility for handling Rls permitted for sci-
entific research and educational purposes in the agricultural and life sciences.
The laboratory is currently authorized to work with 22 kinds of beta and gam-
ma radionuclides, including 3H, 14C, 32P, 35S, 45Ca, and 125I. Entrance to
the controlled area is strictly regulated with a “palm vain verification system.”
There are seven laboratories, three of which (Plant and Microbiology Lab.,
Aquatic Lab., and an Animal Lab.) are specialized for in vivo experiments,
and the remaining for in vitro experiments. These labs. are designed for tracer
experiments using plants, animals, fish, and micro-organisms. A Glass room
adjoins the Plants and Microbiology lab, and the Animal Keeping Room ad-
joins the Animal lab equipped with a small-sized animal feeding hood. These
rooms are used for animals or
plants administered with RI.

The equipment room is
available for measuring radio-
activity derived from various
radionuclides and has two
liquid scintillation counters, a
gamma counter, a germanium
semiconductor detector, and a
HPLC setup connecting with a
radioactivity detector.

KEIRDIE

Spectroscopic Analytical Laboratory

B TR

Outdoor experimental aquarium

NMR (Varian 600MHz-400MHz). &/ fZ8E & & 4 i 51 (JEOL
JMS-700). ESI-TOF/MS (Bruker micrOTOF-Q 1I ). LC/MS/MS (AB
SCIEX API2000). RERMI ALt E & 5 #iEt (Thermo Fisher Scientific
DELTA V Advantage)EN#EE% 2. EICHEILAMORETEREER
MICAVShTUVET, MERKROAL5T, TSCERBLTHBHIODZETE
HIHITVET,

The Spectroscopic Analytical Section supports researchers and students
using advance analytical apparatus. The equipment available includes nuclear
magnetic resonance (Agilent 600 MHz, 400 MHz), high resolution mass spec-
trometer (JEOL JMS-700), ESI-TOF/MS (Bruker micrOTOF-Q-Il), LC/MS/MS
(AB Sciex API2000),

isotope ratio mass spectrometer (Thermo Fisher Scientific DELTA V Ad-
vantage). This special equipment is used for structural determination of com-
mon organic compounds and for biological research. This section accepts
samples for analysis from outside Tohoku University through the Technical
Support Center (TSC).

SEDEHFHKIEL2RDIEREBENF HYET, RKADEEEEEER.
AEADREE, $-EEERCLZ N EOEERBREL TV ET,
3 outdoor tanks and 2 aquatrons are available. Experiments conducted in-

clude the breeding of freshwater fishes, cultivation of microalgae, and bivalve
rearing experiments.

3

The whole view

ERERE
The homeothermal laboratory
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International Academic Cooperation Agreements
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D=2 REEYRIFRFRF FZ
Graduate School Wageningen Institute of Netherlands IRITEKRZR (KZBEHRE) FE
Experimental Plant Science,Wageningen University Beijing University of Technology (University Level Agreements) China
kL ERKAE Future Food Utrecht EpZ ARI—-IVERRIAZE (KZEBRE) AVREIT
Future Food Utrecht, Utrecht Univereity Netherlands Bogor Agricultural University (University Level Agreements) Indonesia
O PRE7HFS— o7 NI TR (RERHE) * KRS T
:/’\‘U 7§§|3 (j(%"—ﬁiﬁf%ﬁ) s Russia Padjadjaran University (University Level Agreements) Indonesia
iggéan;]eﬁtrsa)nch of the Russian Academy of Science (University level 7_']“‘/"\77&**?7"- (j(ﬁrﬁﬁfﬁvﬁ) % AVRRIT
GadjahMada University (University level Agreements) Indonesia
—PrOORENEBETHTI— o3 — N NN
Ezﬁvlﬁol\? I;rlfjisﬁi%k}rizalzr:l Academ RUS/SZ NI XTAVRFRTED it
Y & & Y Faculty of Agriculture, Hasanuddin University Indonesia
TIEFUEM A REMFERT FIWEFY Ey DI EEAS E =
Centro de Referencia para Lactobacilos Argentina Mongolian State University of Agriculture Mongolia
THFYAAKMAKZ REEBRIEY TXUH S ip INTSTFVa
College of Agriculture and Life Sciences, Texas A&M University USA Faculty of Biological Science, University of Dhaka Bangladesh

(e ILBIRERD)
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STATUS of GRADUATE STUDENTS
(OVER THE PAST THREE YEARS)

%"— :&B $ %ﬂi Graduates

BRI - BiGE E (L2 EhRG ZDAhBGESE B EE A HEE k- RIR-RENEZE
Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries Transportation/Communication/Public works Finance/Insurance/Real estate
Ee JEEFIEIE - REE HF i ZDhDHE
Education Non-Profit Organization Civil service Going on to doctoral program Research student etc. Other
FR28F3R March, 2016 FR2953A March, 2017 TR30E3A March, 2018
1 1
2— ; 1— 2 2
5,3 i ’/ ’ N4
10 7 10
FERE ERE ZEYE
Number of graduates Number of graduates Number of graduates
(83) (58) (68)
125 117 126
=4 =@ FO 26 SHEIO) (X
j( +F Bj'bc (B LERIZATHAI2E DRE) 1"97 4 Graduate School (Master Program)
EROKEE R BH&E-BHE (L2 - Bl T DIEIER et SRR S Tl (RIR - AEPES
Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries Transportation/Communication/Public works Finance/Insurance/Real estate
#E SEEFEF - RBE R RS ZDfDEE
Education Non-Profit Organization Civil service Going on to doctoral program Research student etc. Other

F%285 38 March, 2016

18
BTE
Number of graduates
119
(40)

2

Fm295 38 March, 2017

10
19
BTE
Number of graduates
122
o (49)

Fr305E38 March, 2018

16 4

20 1BTH%

Number of graduates

141
15 (68)

@

*#—Bﬁ’. (T@iﬁ*ﬁ?ﬁgﬂ 335@5%*5) ﬂgTﬂE Graduate School (Doctoral Program)

RARKEE -1 - Bl SE
Agriculture, Husbandry and Fisheries Food related industries
Ee

Education Research institutes

F%285 38 March, 2016

5 ETE

Number of graduates

34

(10)

- Sl FRFEEZTHES SEEFEIE

- o aayiiE
Chemical industries

Other industries

RIS

Non-Profit Organization Civil service

Fm295F 38 March, 2017

BTE

Number of graduates

22
(7)

11

ZDfERIEEE EEE AHER

3t SRR RIR-AEIES
Transportation/Communication/Public works Finance/Insurance/Real estate
MREF ZDDZIE
Research student etc. Other

Fr305FE38 March, 2018

BTE I

Number of graduates’

11

28
(8)

2



S | = N 2 \[2

B B 2K 20184m185E) Staff (as of 1st April, 2018)

B

X y . - ZOHOBE < i

Emgor?ez Pr%gs%rs Asso::%?grzf%ssors Assista%?l’%fessors ReseargzJ ?siociates AR TERE  ER %?ﬁ:ligfgff{ Total ;Jﬁ

HiZERL 24 2
Gragﬁate SZE:oI / Faculty 38 40 32 3 2 1 5 41 162 %
WBEAERT—ILREBHRE L 2— =3
Field Scieﬁlce Center s 1 1 30 32 H%
=) 4 4 8
Tohoku University Agricultural Library &
L1 38 41 33 3 2 1 5 75 198 =

£

#

%—ﬁi?& (2018%F4A183EE) Students (as of 1st April, 2018)

R IE LRIz F DFRIE

Master's Program

ot Ciime | s Do 5
o s 86  47@D[10] 37(OI11] 84 (31)[21]
PO = TR 85 36016 2] 410 2] 77 (36)[ 4]
o or Pt Beincusris 88 46(19)[ 6] 54(18)[ 7] 100 (37)[13]

i 109 129(56)[18] 132(48)[20] 261 (104)[38]

Total

RERELRERIYSFEDORE

Doctoral Program

[72]
Q
I
o
<
o
[5]
o)
=
w
a
>
=
|
=)
)
P4
w
~
[2)
o
<
w
>
w
w
i
T
=
=
(2]
<
a
w
T
[=
fid
w
>
©)
12
E
z
w
a
=)
[
%)
w
=
<
>
a
<
o
(5]
-

o
[%2]
)
=
<
=
(2]

ot Siime | Mpn | i e *
o s 13 9 (N 18 @Ml 8 (NN 30 (B9
Moo TR 13 12 (Hl2] 10 @[] 10 (B0 32 (1D 3]
S o Pt Beincusrs 11 13 (B3 12 M 12 (56l 37 ADI[11]
18 37 34 (10)[9] 35 (B)I8] 30 (11I6] 99 (29)[23]
FOEB
Undergaduate students
Pt Corits QN AR oo
el 28 (INM] 2014 31(13) 88 U 1]
A ?g@iﬂ?ﬁfﬁm o 1004 11(2  15(5 36311
R D . 28(19) 31 (10) 30 (1) 89 (39)
s 6 (5)[6] 33 (96l 28 (10)[2] 40 (15)[4] 107 (39)[18]
Emsms Sl " 30(6) 31(8  32(15 93 (29)
priEa B ey i 8011 30(17) 31 (16) 91 (44)
SRR 153 (61)[2] 1 154(61)[ 2]
150 159 (66)[8] 160 (66)[7] 160 (61)[2] 179 (74)[4] 658(267)[21]

Total

( VREFREERL. RETHS, [ 1EHEABZELRL. AHTHB,
[ ] indicates the number of international students included in counts.
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BT E-ZZEEDIBE Aumni (as of 1st April, 2018)

RERELREAMH2FEORIEE TE

Master's course

OIXDuﬁrZ\e E'ﬁgﬁg
EREVHEEH

Biological Resource Sciences
ISRESRRIFFI

Life Sciences

EYMEZERI BRI F T

Bioscience and Biotechnology for Future
Bioindustries

RYEXR
Agronomy
BEFEH
Animal Husbandry
ERLFEH
Agricultural Chemistry
IKEFEFIHR
Fisheries
BRELFEIR
Food Chemistry
RIFEEENMIFTR

Environmental Bioremediation

HEREREEEEY

Resource and Environment Economics

At

Total

FEZEEE
Faculty
REFT

Graduation fiscal year

i

Department
Agronomy
BEYFR
Animal Husbandry
BALER
Agricultural Chemistry
IKEFR
Fisheries
AEERISR
Living science
BARLER
Food Chemistry

EYAERIFR
Applied Bio-Sciences

ISREYCER
Applied Biological Chemistry

&t

Total

FR29~29

1954~2017

781 [71]

845 [23]
635 [27]

379 [24]
352 [9]
490 [183]
202 (8]
345 [23]
228 [6]
32 [4]

4289 [208]

(5L
#B24~28

0ld System
1949~1953

91
51
18

46

206

RERELRERYSFORIEE TE

Doctoral Program

X5

Course

EREYPIFEEI

Biological Resource Sciences

ISREBRIATI
Life Sciences
YRR FEI

Bioscience and Biotechnology for Future
Bioindustries

ERREEALER
Resource and Environment Economics

REBEENTFSH

Environmental Bioremediation

BFEK
Agronomy
BEYEH
Animal Husbandry
REFER
Agricultural Chemistry
KEFHIR
Fisheries
BIMLFEHR
Food Chemistry
Tﬁotal
Hrl _
B27~F9  FT~F29 &
New System 1995~2017 Total
1952~1997
1180 [1] 1271 [1]
1064 [3] 1115 [3]
1289 [1] 1307 [1]
959 [2] 1005 [2]
13 113 [0]
995 [2] 995 [2]
2267 [10] 2267 [10]
1466 [ 5] 1466 [ 5]
5600 [9] 3733 [15] 9539 [24]

KITE mga2~F29

End fiscal year

1957~2017

163 [31]

220 [28]
108 [25]

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

1201 [211]

[ 13SABEANBFEERL. RETHD,

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

-\

Kawatabi Area

27| |#[X

< Onagawa Area :

by W\,

ILEHX

Sendai Area

J i — e \ (A
e
¢

RFERRZMRE BFH
YRR
MBEEER T —ILREEMR 22—
BAERERT —ILNFIEER

T980-8572 IEHBEXFEFELE468-1

TEL (022) 757-4003

Graduate School of Agricultural Science,

Faculty of Agriculture Tohoku University

Animal Research Facility for Agricultural Science
Integrated Field Control Station

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

MEBEAERER T —ILNEBEME L 2—
BEEMAEES AT LB (IEHX)
T989-6711 EHMRABTIET AR FEM232-3
TEL (0229)84-7311

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

TEL (0229)84-7311

MEBEAEE T —LNEEME L 2—
BRKBEES AT LEB (Z)IHX)
T986-2242 EHRHEE LRI NERFHG-1

TEL (0225)53-2436

Field Science Center (Onagawa)

3-1, Konorihama-mukai, Onagawa-cho, Oshika-gun, Miyagi
986-2242, JAPAN

TEL (0225)53-2436

B (e #eX)

m-lﬁi‘&".lg Sendai Area

LAl EER

ES]l

for Furukawa

Kita-sendai Sta. .&E;W
L
Klta:islgﬂlélal S?: . \ i‘&‘!—Fﬁ'k
: W SIBIRD S 1 T R
i # [/UKILB Y AET ] IcF
H EL. [BELUR] TEE. @
EEihX ! mETER 1HOKYF > NRE—ILE
Seiryo Campus .I Kita-yobancho Sta. Eﬁﬂtc,‘ﬁ’\MOOma
485 ik |I
=1} 48
f:cl:r[\J(-a”n:‘[l/ggala RO 'l MW Access from JR
e | RIT _ Sendai Station
City 0ff|ce|l f_;efectur/ai:f:; Subway:
@ FHERE Get on Sendai City
= o Koutoudaik St:
RIS SZAV W Subway Tozai Line bound
Aobayama New Campus JIIKER \‘ T ERRER for Yagiyama-Zoological
Kawauchi Sta. erosedorlﬁ‘ta.-‘ Park Sta. ride fOI' 9
- - Ed \t~ v v - . ’
——— S <l Lnlﬁaﬂoé SR gﬁﬁv) O lli]r;%?éta. ” rsnthttiS to Aclfayama
l = *@-= - z 2 a., then wa
1 Aobﬁrli;lg?n[w:s y -'."-—----_..--" " . . §{3~ . about 400m west ward
- Akl e B —'.‘ £BR after exiting the station
.. Aogﬁita J”Wi‘@lz Oy Nishi-koen S a AN€ \oba-dori Ichibancho Sta.« 1 (SOUTH 1).
(78 Kawauchi Campus ]
Sao : i
S,
s~ 'l ‘
5 8| R¥EBX A
I' Hirose river Katahira Campus /]
U
4 FBER
" ’ Eﬂsubashl Stat
" " EEEER
M .. Atagobashi Sta.
EHER
for Tokyo

http://www.agri.tohoku.ac.jp/jp/access/amap/index.html
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%ﬁ”—l*ﬁ#"\"yl \OZ Aobayama Campus

o
e,
or Kawauchi Sta.
Ix) ’ P
> % -
Ener, ter
sy
LohO=o A
a_
?“tisve Integrated hd LI MEREE
) LIR=S 28—
N 2

Innovation Center for Creation
of a Resilient Society

E
acili Ao ayama Midori
ien:

%ﬁ?ﬁ elfare Facilities

rch Institute

e
IR ABE
Graduate
Environmental Studies

New Industr:
Creation Hatchery

Fr2N Center,
l/
4 Laboratory fornetal Research

B8 g A
BERBEMAR

Agricultural Research and FELOEX
Administration Facility Aobayama Commons

BHE

Hig=
S
BRI SRR N
B AHHE EJAC ST

/ SR R R (\ HYAER o
REERDINE Va N for Yagiyama S

Zoological Park Sta.

RERBEMTRR



JII?EiﬂIZ-tJ | Ii-lil,IZ Kawatabi Area & Onagawa Area

BMRE 42—
REREEES AT LB

Integrated Terrestrial Field Station

MRESERET 1 —IL K @

[EE 108547
Route 108

B RS GEIIRSS

Rikuu-Tosen'Lsine. JREEJFR B FRR
TEITMIERRER]
TEEHH305

ElIR
to Furukawa/SendI:i A=
FALEBHEEH)IIC]
HOEEATESHRER
FIRRAENK405
BACCESS
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.

S MRESEET1—ILN
BRI 82—
BAKGEES AT LER
Integrated Marine Field Station
WSERA
$hiE

WERKYIRIIGIRTEEERT =
AEREVIREER (R HE) TR)IERTE
ESH259~L > a—
BB &Y JREALAAR T/NFHER T3
NFERERKY JREEHR (X115 HE) TKRIIERT=
ESH25D~ Lt s—

BE=
BB FEEEEIC~UERER - REE - =EESHFELEE
IC~EiE398 5 #iE i~ RiE41 SR~ Lt 42— (1905)

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.

JII;’Eiﬂ!IZ Kawatabi Area

OXRBMARREIER
OHERRIBLEFIE T+ — LR EMFTIE
OXRBRRTIR
OF4EAKR
ORI
OFAEEE
OIREFE
ORANN—RANME
OfFFRERE
DOBREMMEZEAR
DEEMMEZEBR
OREEES
OREHFE

QEE

OiEES
OHEEREBNIPEBR/\ T A
DHEE

ORFHE
DOHEABFENIEHERE
202

DILEFE

OREHBEMFR
OE2RFR
OfERERIEER

OB REAE R
OFN T EAERERIERR
OE/KIERERNER
OFEHREE
ORVTE
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