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Faculty (Undergraduate course: UG) =
The Faculty of Agriculture at Tohoku University confers a senses of culture and agricultural thinking, and to have the %
Bachelor’s Degree upon students who have achieved the ability to contribute to social development. S
following objectives. 2. To have the consciousness and foresight to play leading o
1. To acquire a broad range of knowledge and techniques and core roles in the present global community. o)
concerning food, health, and the environment, with rich =X
@]
Master’s Course (MS) =
The Graduate School of Agriculture Science at Tohoku agricultural research projects creatively.
University confers a Master Degree upon students who have 2. To contribute to social development with a high sense of
acquired the following objectives. purpose and responsibility based on social and academic
1. To acquire a high level of knowledge and expertise needs.
concerning food, health and the environment, using 3. To provide the creation of future bioindustries with a global
appropriate advanced technologies in bioscience and perspective.
biotechnology, and to have the ability to accomplish
Doctoral Course (DC)
During this three-year program, we aim to mold students bioscience and biotechnology, and the ability to carry out
into capable educated professionals who will play active original independent agricultural research in a chosen field
and important roles in a wide range of academic research of agriculture.
institutes related to agriculture, within private companies, or 2 A demonstrated ability to contribute to the development
as local and national government employees. For this reason, of society with a high sense of purpose and responsibility,
a doctoral degree will be awarded to students who have while considering social and academic needs.
achieved the following objectives: 3 A demonstrated international perspective and advanced
1 A demonstrated knowledge of the fundamental and communication skills to lead in the new development of the
specialized fields of food, health and the environment, agricultural industry and novel bioindustry tools on a global
competency with cutting-edge technologies in the fields of level.
Faculty (Undergraduate course: UG) o
The curriculum will be organized and implemented based international students in order to cultivate students who =
on the following policies so that students can achieve the will play a leading and core role in the global society. =}
mandatory objective indicated in the Diploma Policy. (3) We provide a syllabus that clearly outlines course =%
1. Policy on curriculum organization contents and formulate a curriculum map that visualizes §
(1) The curriculum effectively combines specialized the relationship between each subject, so students o
educational subjects on the fundamentals of food, health, can achieve the required learning goals by the time of o
and the environment - the foundations of human survival graduation. ;‘T
- and university-wide educational subjects to cultivate a (4) We continue to develop new educational methods and <

wide range of knowledge and a solid background.

(2) The practical training curriculum serves to cultivate
students to play an active role conducting independent
research from an international perspective.

(3) The curriculum is evaluated based on regular
questionnaires related to lecture contents in the syllabus,
strict learning outcomes and grade evaluation, self-
evaluation, and lecture content evaluation for curriculum
improvement.

2. Policy on education and pedagogy

(1) We promote original and innovative basic research to
understand living organisms, and provide practical and
graduation training, as well as guidance on project
development.

(2) We provide English education and classes shared with
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3. Policy to evaluate learning outcomes
(1) Evaluation of individual grades is conducted according
to the grade evaluation method stated in the syllabus in
the student handbook, which include regular attendance,
examination, and report submission.
Practical training and graduation research foster
students’ autonomy and validate their active learning
abilities through practical education promoting a broad
understanding of agriculture. The graduation thesis serves
to evaluates each student’s knowledge and research
ability in the specialized field cultivated during the study,
and the ability to comprehensively explain one’s own
research.
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Master’s Course (MS) %

The curriculum will be structured and implemented based a wide range of educational topics on cutting-edge =

on the following policies, so that students can achieve the research in the respective field of expertise of each faculty IS}

mandatory objectives indicated in the Diploma Policy. member. %

1. Preparation and implementation For advanced agriculture practical credit, in order to 5
The curriculum offers a wide range of specialized and respond to new social issues, such as the need for “smart o
academic subjects related to food, health, and the agriculture” which relies on Al (Atrtificial Intelligence), o
environment through both basic and comprehensive loT (Internet of Things), and the latest energy-related E
subjects such as general agricultural science and technologies for the realization of internationally <
related fields, to cultivate the ability to carry out original competitive agriculture, forestry and fisheries industries, we
agricultural research. Additionally, advanced agricultural provide courses based on societal issues, implementing a
courses providing practical training and academic activities practical curriculum with cross-over between agriculture
will be established as common courses for the graduate and industry.
school to provide experiences for real-life problem solving For academic practical credit, with the aim of fostering
and social implementation. Furthermore, we offer a English proficiency, we offer "Practical Scientific English"
wide range of specialized subjects related to advanced taught by native English speakers, "International activity
technologies, including bioscience and biotechnology, a training" and "Internship training" to learn the basics of
research guidance system related to thesis writing, and research dissemination from an international perspective.
other guidance, while fostering deep understanding and For specialized subjects, advanced specialized courses
high research competency in each field of specialization. will be assigned according to the Agricultural science
Overall, we provide an opportunity to foster a high sense based on the makeup of those being trained in each major.
of purpose required to conduct research, and a secure For practical training credit, " Principles of Master's Thesis
place to receive practical education on a wide range of and Research Advancement " will provide students with
agricultural fields rooted in the environment, safety, and guidance from multiple faculty members of specialized
bioethics. and core courses, effectively cultivating student research

2. Policies on education and pedagogy promotion abilities with a clear perspective.

With the aim of encouraging and supporting students to . Policy for evaluation of learning outcomes

continue onto higher education, we have established two In addition to meeting the evaluation criteria for academic
core courses for all graduate students at our university: achievement, each master's thesis will be evaluated
“Global Bioethics” to promote understanding of the ethics based on whether it meets the following "Master’s

of science and technology related to life, and A Guide to thesis evaluation criteria": social/academic significance,
Studying at the Graduate School of Agricultural Science novelty/creativity and applied value, consistency of

"to foster a dynamic sense of belonging and a curiosity logical development, and research promotion ability. A
about research. General subjects offered include both comprehensive evaluation of a wide range of expertise and
regular and joint lectures from multiple faculty members ethics will be conducted as part of the thesis review and
across different disciplines and graduate schools, providing final examination.

Doctoral Course (DC)

The curriculum will be organized and implemented based technologies for the realization of internationally

on the following policies so that students can achieve the competitive agriculture, forestry and fisheries industries, we

mandatory objective indicated in the Diploma Policy. provide courses based on societal issues, implementing a

1. Curriculum organization policy practical curriculum with cross-over between agriculture
A research guidance system will be established for and industry.
dissertation writing (and related efforts) to ensure For academic practical credit, with the aim of fostering
that doctoral dissertations are written at a global level English proficiency, we offer " Scientific English in
and promote the acquisition of advanced specialized Action" taught by native English speakers, "Training for
knowledge and research skills related to food, health, International Practicals" and "Internship training " to gain
and the environment. The guidance system also provides understanding of the basics of research dissemination from
an opportunity to foster a high sense of purpose and an international perspective.
leadership required for conducting research, and For specialized subjects, advanced specialized courses
opportunities to achieve cutting-edge research findings. will be assigned according to the Agricultural science
In addition, for " Principles of Doctoral Research based on the makeup of those being trained in each major.
Advancement”, a mid-term research evaluation will be For practical training credit, " Principles of Doctoral
conducted on the progress of student research projects Research Advancement" will provide systematic
developed through discussions with faculty members and dissertation guidance by faculty members from multiple
collaborating researchers, and guidance will be provided to laboratories within the course. In addition, " Principles
help students promote original research on a global level. of Doctoral Dissertation Advancement" will cultivate the

2. Policies on education and pedagogy basic ability of students to conduct original, independent
We have established “Research Ethics”as a compulsory dissertation research.
subject in order to promote independent and responsible . Evaluation policy of learning outcomes
research ethics. In addition to meeting the evaluation criteria for academic
General subjects offered include both regular and joint achievement, doctoral dissertation submission criteria
lectures from multiple faculty members across different include a public defense. Additionally, each dissertation
disciplines and graduate schools, providing a wide range will be evaluated based on whether it meets the following
of educational topics on cutting-edge research in the field "Dissertation evaluation criteria": social/academic
of expertise of each respective faculty member. significance, novelty/creativity, applied value, consistency
For advanced agriculture practical credit, in order to of logical development, and research promotion ability. A
respond to new social issues, such as the need for “smart comprehensive evaluation of a wide range of expertise and
agriculture”, which relies on Al (Artificial Intelligence), ethics will be conducted as part of the dissertation review
loT (Internet of Things), and the latest energy-related and final examination.

O We support basic research on food, health and agricultural research center utilizing in-depth knowledge (_'PDU
environmental issues, and develop research applications related to bioscience and biotechnology with applications %
to "promote industry with living things" based on the in the applied sciences and biological industries. o
knowledge of advanced agriculture, toward the creation O We promote the development of a system that effectively c:sr

of an international academic center on biological industry
(bio-industry) science.

O We promote interdisciplinary leading-edge research
with the aim of creating a food and resource biological
production system that makes the most of the multifaceted
functions and diversified values of agriculture, forestry and
fisheries, and food resources.

O We strive to create an ethically grounded advanced

gives back to society through research findings and
practical applications.

O We will advance basic research on environmentally

conscious biological production systems in collaboration
with the Center for Education and Research of Complex
Ecological Fields, focusing on individual and complex
ecosystems such as the air we breathe, watersheds, and
human-inhabited areas (social-ecological interfaces).
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Development in the New Aobayama Campus

Invitation to Leading Researches for Food, Health and the
Environment.
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Dean, Graduate School of Agricultural Science
and Faculty of Agriculture,
Tohoku University
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Message from the Dean

The Graduate School of Agricultural Science/Faculty of Agriculture, Tohoku University is educating and studying the industrial
sciences of organisms that address the issues of Food, Health and Environment for our life, based on the architectural philosophy
of Tohoku University, following three policies, Research First, Open Door and Practice-oriented Research. Agriculture is the study of
cohabitation with nature and exploring the production and modification/ transformation of diverse biological materials including foods
essential for human survival. Because there are many challenges on a global scale, the role of agriculture should play in Japan and the
world is becoming extremely large.

The social challenge of agriculture is to build a stable supply system for food by the growth strategy of agriculture, forestry, fisheries,
and food biotechnology, where the decline and aging of agricultural workers are progressing and weakening in our country. In the
world, there is a need to secure food production for the survival of 10 billion people and to realize a society in which people can live
healthily and energetically until they are 100 years old. Environmental conservation and harmonious coexistence on a global scale can
be cited as the pillars of these efforts. In addition, global warming caused by the intensification of human development activities and
the associated changes in the environment and responses to natural disasters are also important issues that should be directly linked
to agriculture. In order to solve these problems, the Graduate School of Agricultural Science/Faculty of Agriculture, Tohoku University
promotes sophisticated basic research related to food, health, and the environment, develops applied developmental research to create a
new industry in living organisms, and promotes the formation of an international academic research base on bioindustrial science.

Since fiscal 2022, the Graduate School has been reorganized into a new graduate organization consisting of two majors: Applied Bio-
Science in the agricultural, forestry, and fishery fields and Agricultural Chemistry in the biotechnology field. Major of Applied Bio-Science
consists of four departments (Plant Life Sciences, Agricultural Economics, Animal Life Sciences, Applied Aquatic Science) and major of
Agricultural Chemistry consists of two departments (Biochemistry, Food and Natural Products Chemistry).

The Faculty of Agriculture consists of six courses, Plant Life Science, Agricultural Economics, Animal Life Science, Marine Bioscience
in the Department of Applied Bio-Science, and Biochemistry, Biological Chemistry in the Department of Applied Biological Chemistry.
Four affiliated centers have been established in our graduate school. The Field Science Center, which is based in the field on Kawatabi
and Onagawa, has the largest experimental fields in the national university of Japan, representing 85% of all sites of Tohoku University,
and has formed a joint research network with adjacent national and public institutions to develop educational research into a wide range
of composite ecofields. The International Education and Research Center for Food and Agricultural Immunology (CFAD), the Innovation
Center for Future Agricultural Production and Food industry (ICAF), and the Center for Agricultural and Life Sciences using Synchrotron
Light (A-Sync) have been established to promote interdisciplinary research and education at both internal and external research
institutions in a cross-sectional fashion. In a wide range of fusion research areas in these centers, we are conducting a wide range of
educational and research from basic science of molecular and genetic-level related to agriculture to applied science into industrial
areas. We are also developing a variety of fusion research seeds, as well as organizational cooperation between industry, academia, and
international cooperation. Exiting the south exit of Aobayama Station on the Sendai City Subway, there is an integrated research building
of the Graduate School of Agricultural Sciene/Faculty of Agriculture at the front of the campus mall, adjacently lined by Aobayama
Commons, which is a unified lecture building, library and welfare facility.

The Aobayama district, together with the Graduate Schools, Faculties, and Research Institutes of Science, Pharmaceutical Sciences,
and Engineering, is leading advanced educational research at Tohoku University. The Aobayama New Campus, which is rich in green
and naturally surrounded, will be very attractive to high ambitious domestic and international young people. Together with our faculty
members, we will make maximum efforts to provide a best environment in which free ideas and challenging research can be developed
to solve the world-wide problems in agriculture.
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Faculty of Agriculture

Organization

Laboratory

rop Science @ Horticultural Science @ Soil Scicence
Plant Science @ Plant Breeding and Genetics @ Plant Pathology ® Applied Entomology
®Environmental Plant Biotechnology @ Forest Ecology

® Animal Reproduction and Development @ Animal Nutrition

nimal Breeding and Genetics ® Animal Physiology
nimal Functional Morphology @® Animal Microbiology @ Animal Food Function
@ Grassland-Animal Production and Ecology @ Sustainable Animal Environment

® Aquaculture Biology @ Fisheries Biology and Ecology ® Marine Plant Ecology
Marine Biosciences @ Marine Biochemistry @ Biological Oceanography @ Fish Genetics

@ Environmental Economics @ Regional Resource Planning @ International
Development Studies @ Farm Business Management and Rural Development

. Animal Science
ey Chairs

‘Agricu\tura\ Economics

Cooperate ‘Envi onmental Crop Science ® Environmental Crop Science

Integrative Aquatic Biology @ Integrative Aguatic Biology

Collaborative (égg;\;;l;tlil Dl\AyanragrmC[;eeD-Sea @ Continental Margin Deep-Sea Ecosystem Dynamics

Chairs
‘Resource ELGREWIGLTENIEIRELIGA @ Resource and Environmental Policy

Agricultural Bioscience

Endowed

Animal Health Science @ Animal Health Science
Courses

@ Plant Nutrition @ Molecular Biochemistry @ Enzymology © Applied Microbiology
@ Applied Bioorganic Chemistry @ Plant Cell Biochemistry @ Fungal Biotechnology

@ Food and Biomolecular Science @ Nutrition @ Bioorganic Chemistry of Natural
Science Products @ Food Function Analysis @ Terahertz Optical and Food Engineering

ultural

Chemistry

Endowed Fermentation Microbiology @ Fermentation Microbiology
Courses
O e s e Eeeie st e @ J-Oil Mills Innovation Laboratory

Integrated Field Control Station @ Regional Resource Planning(Cooperate Laboratory)

Agri

@ Environmental Crop Science ® Land Ecology

‘ Integrated Tenestrial Field Station @ Sustainable Environmental Biology ® Forest Ecology

Field Science

Integrated Marine Field Station @ Integrative Aquatic Biology

International Integrative Research a
Instruction Unit

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

Innovation Center for Future Agricultural
Production and Food Industry

Center for Agricultural and Life Sciences
using Synchrotron Light (A-Sync)

© Crop Science ® Horticultural Science ® Soil Science
® Plant Breeding and Genetics ® Plant Pathology ® Applied Entomology

Plant Science ® Environmental Plant Biotechnology @ Forest Ecology

Office of Administration

® Environmental Crop Science

©® Environmental Economics ® Regional Resource Planning
Agricultural Economics ® International Development Studies
©® Farm Business Management and Rural Development

©® Animal Reproduction and Development ® Animal Nutrition

© Animal Breeding and Genetics ® Animal Physiology

Animal Science ® Animal Functional Morphology ® Animal Microbiology ® Animal Food Function
©® Laboratory of Grassland-Animal Production and Ecology

©® Sustainable Animal Environment

Department of Applied
Bio-Sciences

® Aquaculture Biology ® Fisheries Biology and Ecology ® Marine Plant Ecology
Marine Biosciences ©® Marine Biochemistry ® Biological Oceanography @ Fish Genetics
@ Integrative Aquatic Biology

@ Plant Nutrition ® Molecular Biochemistry ® Enzymology @ Applied Microbiology

Biochemistry ® Applied Bioorganic Chemistry @ Plant Cell Biochemistry @ Fungal Biotechnology

®Food and Biomolecular Science ® Nutrition

@ Bioorganic Chemistry of Natural Products

Chemistry and Life Science ® Laboratory of Food Function Analysis ® Terahertz Optical and Food Engineering
® Applied Biological Molecular Science* ® Bioactive molecules*

® Analytical Bioorganic Chemistry* @ Biostructural Chemistry*

Department of Applied
Biological Chemistry

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

University Research

Technical Division Agricultural Library Administrator



7 WE 9T R O R AR & MK

S4Btk T2 Rk HE S HF

Agricultural Bioscience

BERANE BYHE RE
iz =&

Dean, Graduate School of Agricultural Science and Faculty of Agriculture

Haruki KITAZAWA
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Animal Microbiology
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Sustainable Animal Environment
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Vice Dean, Graduate School of Agricultural Science
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Aquaculture Biology Makoto OSADA Keisuke TAKAHASHI JIUEY ¢%1%)
GU WENBIN
A s NE BAE
Fisheries Biology and Ecology Satoshi KATAYAMA Hiroaki MURAKAMI
KEEMEES BEA BN #}AR FB
Marine Plant Ecology Masakazu AOKI Haruka SUZUKI
KEEERZ
Marine Biosciences
KEERLF e B || hE &% || D3 TrlA
Marine Biochemistry Yoshihiro OCHIAI Toshiki NAKANO YANLI XU
EYEFEE X Mmoo | EE K
Biological Oceanography Waka SATO-OKOSHI Goh NISHITANI
g IEE
LS REERSE Masamichi NAKAJMA | | #3 B
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=3 BIAHEH H £— ||k ®F || EH #h
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Plant Nutrition Hiroyuki ISHIDA Keiki ISHIYAMA
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Applied Biological Molecular Science Yoshikazu TANAKA Takeshi YOKOYAMA
EaEELE B4R BR EE
Biostructural Chemistry Makoto SASAKI Atsushi UMEHARA
BHEE EhiEmER)
=3 (=) =
Graduate School of Life Sciences AT EHRLF R - mifE AHE
Analytical Bioorganic Chemistry Hirokazu ARIMOTO Daiki TAKAHASHI
RE FN
Al % Shusuke TOMOSHIGE
Bioactive Molecules Minoru ISHIKAWA kg {h—
Shin-ichi SATO

EETST
LESTE Livestock Immunology
JKEESYE  Marine Immunology
B%yE Agricultural Inmunology 1E¥)%ayE  Plant Inmunology
BR5%E  Food Immunology

EEGEEK  Medical and Agricultural Immunology

B2 ESE  Food and Health Evaluation
et e =S ST Synchrotron Light for Agri-Bioscience
ME LTI AMFE L= Yy Antibacterial and Antiviral Research

A FEBIESE{M  Ecological and Environmental Evaluation

L4 -HEET(H  Safety and Function Evaluation

EIPEEHE  International Cooperation
458 Cooperation with Society

— N\ ol S T8 S8 T s o 8 (S

£ 3EH¥  Communication to Society

International Education and Research Center for Food and Agricultural Immunology

EEEE

BB 7S5 Development of Agriculture and Rural Infrastructure

IXILF—E#E  Energy Self sufficiency
IRHACEZRIEERPY  Department of Advanced Agriculture Systems
AV—NEZE  Smart Agriculture

Higf~ 1) 7). Local Materials

IKEEZEELAREE(E  Development of Advanced Infrastructure for Coastal Fisheries
IKBIEEZEAIEERFY  Department of Innovative Aquatic Industry
JKET DA Fisheries Production
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ment of Industry-Academia-Government Collaboration o D
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T Agriculture, livestock and fishery section
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Center Director Department of Academic and International Collaboration o e o
BERmEl®EtEsIaY
! Food science section
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Department of Regional Industry and Resources 5 5
wRFEEsa>
Life Sciences Section
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Steering Committee Department of Public Relations and Education
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Department of Operational Coordination and Cooperation

Center for Agricultural and Life Sciences using Synchrotron Light(A-Sync)
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MAJOR of AGRICULTURAL BIOSCIENCE

L

EYEERZERE. TELTRBEEOHRELDEY. 8. BFEDICEHTIED
PHERAERFRFZEROIHBMAEITV. BMKERICHIIDEMEEEZRERT HFK
TY . EMEERZBRUCIE. EMEDRIZEEE. BYEDPILRBE. KEEENAEE
RUREREBFFBEDABEZES. RIFMEE. BE. KERUZNLICEET 2B
RFLICHTHRELEFIRE ERE. MK, BER. KEZICEET DIREVFCmEd
ZERALUEEMWKERORELEELKMEH 2B I ICAMEZTVET.

Major of Agricultural Bioscience conducts education and research on biological
sciences of plants, animals, and marine organisms and agricultural economics

with the targets of practices for food production in the agriculture, forestry and
fisheries industry. The Major of Agricultural Bioscience has four departments: Plant
Science, Animal Science, Marine Biosciences and Agricultural Economics and carry
out advanced and professional education related to agriculture, forestry, livestock
science and fisheries science, and applied researches utilizing a wide range of
advanced technologies aiming at stable production and technological innovation for
agriculture, forestry and fisheries.
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MAJOR of AGRICULTURAL BIOSCIENCE

Pt

Laboratory of Crop Science

1ZRLAZBHEEDABIDBER P TERFELZEMERELREL.
ZOEERR-ERRMNAE ORI AL CRENRDRECINEE.
HEEFRMOBREBIEL T3, HEFEIE. EMEFENYEREZE. HE
EFEBRERRAT. IR TR OAE A RS ORIE. FAR DD
HERETHZN VE—ME I TRT 3L -3 EFILOFBICHEY)
HATWS, RESPRINKIETEBIE NI, REREIS
TORBDHITV BADT—ILRTOFEEIHIEBIICIT>TVVB,

Physiological and morphological analysis of the processes determining
crop yield is 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 Southeast

Asia,

2. Utilizing simulation model and remote sensing for crop production,

3. Studies on Soil-Plant- Atmosphere relations,

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

5. Agricultural reconstruction activities in Fukushima

x ’,
i & ; e 1 i 1 etk S AN ! iy LS il
REEEMEICHISXHNBERBROAS, MIETEAEMORRIXEE P, HEMDELE
3B
Wheat and barley cultivation experiments in Tomioka, Fukushima. We aim to increase the choices of
crops and produce local specialties.

= — ]
z:—?—
Laboratory of Horticultural Science

BHORRICDIZFZHFERPRY. RAE TILTELBEERE, A4
DEFBRICEEEREEMER T REL TV D,
FHMEER:
OUFEM DRRCHER, HiaeME R ESE2HEMOR S,
QBRI EEDL T RERIGINVE TS LD 7R ICE EETT
SEAMDOREHE,
BB BT B XSV E X EM DRI,

OBRIEBEICEL EEIXNIZ 2R HEDRR,

Growth and development of horticultural crops such as fruit trees,
vegetable crops, and ornamental plants are studied primarily at the phys-
iological and molecular levels.

1. Improvement of taste, appearance, and functionality in horticultural
crops.

2. Devpelopmemt of cultivation methods for offseason cropping.

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

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

FHMEFE:
OE=EMORERICEDEER. BT DR,
QOEZEEMORRISEL ZRIBRE S OB,

ERUCTRRICRVWREDIAR EFFR

Research and development of sweet and healthy fruits

TEII

Laboratory of Soil Science

RALH A LA TL VB [BARY L] 2IRUCDEL A, SFELEL T
DOFFMEPERIBIEFIEHEL. RELRBEEOHR [ L. RERED
FREPRUEEEORMCDLN BMEESZE TV B, TE—HEMHE
EffAOMREERICES, REEBRICHBIIBMEP YA 71
Vo BREEDES BB, HLUDRITLRERLERFETRDY
RVEBDIFREED TN B, T, TERDOESBEELRETEEY
BEISEBL. ZhoD SR LIBEIBXE EOREMEEM L TV 2,

Our research is focused on understanding the characteristics and gen-
esis of various soils, including "Andisol," which is widely distributed in the
Tohoku region, to maintain and improve safe food production, to preserve
the agricultural environment, and to mitigate climate change. Based on
research on soil-plant interactions, we are investigating the dynamics of
essential elements such as sulfur, manganese, silicate, phosphorus, and
nitrogen in agricultural ecosystems, and risk reduction of toxic elements
such as cadmium and arsenic. We also focus on the biological commu-
nities that drive nutrient dynamics in soils, and studies their diversity and
relationship to soil fertility.

KEHECHIIKBORERZ

Sulfur deficiency in rice
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Laboratory of Plant Breeding and Genetics

1RETTIFRHEME T LMEMFELTOBIETF EXDREEICET
PEARMACETTFEREMICLIBRERMOFARETL>TVS, £

BELMRREL.

OREM DL TEHEIE D5 TEZFR S

@12 BLVTTSFHEDBE XN AMEE(EF DR
@T TZ+REMD / LFRFR

ZTOEEREBCEHRMEEASHICL TR o 13T T 5HEDOR
BREDOZHDOSNPsE2REL. ChE5EXY—h—EL T RDMAMXR 7T
ZFEDOMMEMEREREEFOREEED TS, o, F1ALICHENT,
HFRICEER T T/ LIREETIERTEL, SHICHRDI(ALDT/ L
MR SNP ZEASPICL TS, ARRETIIESICT T I FRHEMER
BELEEERL TSHREFL. MEICHAL TV S,

D3DTHB, DTS BRAFMEEICEDIEEF O RETLV.

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

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

1% (a) E7TZF (b) DIE, HLVT T 7F DA TIEREI HUTLBHF (0

Flowers of rice (a) and Brassica species (b). Elongation of pollen tubes into stigma tissues in Brassica (c)

e mIEF

Laboratory of Plant Pathology

HEMISARFRUIC BV THR2 LREBEN CRIRE. NITUT . TV RE) DB E
ICESENTHN, ThICLBRERREMOEEICORELHEES A TS, Thd
RRMEN DEZED SHEMNERFEL TOLDICIE, B —HEMBDOEEERE
DFLANIVTHRZEL. SNEBRAL THEMREDRRAN X LEHIHT 5INPT
ICEEELSTWS, hhhDRRETIE. BT IVIR (X2 7VEF 1TV R),
FRER (WBER) ., 7T RBFRRISREEEBMEL, O DRFERNME
DHFHEE. OEMDREISE DL T HIVRZREE, ORRMEN DBEEEEED
DFHE. OREBRENOEEBIC OV THIREED TS,

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

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

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

4. evolution mechanisms of pathogens.

A : cucumber mosaic virus (CMV) B 04 XX EICH\I BB ERIRIERBE

B:CMV NEFEMREH.

C : BRL NV EBIRTF CIRHLAZCMV DORERML /B

D : 13L& BRDHEH o

E: WOEREN 1 ROMIBCRAL TV ST

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

B: Virion of CMV.

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

D: Rice blast lesion.

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

R ERF

Laboratory of Applied Entomology

BROSIIMEMERE (FEX) ELTHRTHIEP, HBEDERIIF)
2—F—ELTHYMDTEMEN T E545E, BREEYICISBEICETE

7o, BROTEICEERICH. RICKELTEER TS, LT K
MEENFRLABFBIDORRIREFOIC, Fr BROEIZHEEEIC

BREFEFHB. COIIEEROBE AMEETIRERDITENEHIE T B 233 BEMNT 500, ThEFIBUIEICE B B RMFRE
B37LATIVACEATAEEERENMRZT LTS, TEMEA MORFEHToTV S,

Rl EROFEHEMRREIRITENCEHS T BHEAERENH
DT EKICHEMDEFRFICH T 2R EFTROITHRETROIR
R RRISE DR, 1Y DE RICH T HIEHUIEHEAE DO HZER
BEDMRETESTNB,

The chemical factors which regulate the host selection behav-
ior of phytophagous insects have been investigated. Influence of
light on the physiology of insects has also been investigated.

1. Feeding and oviposition stimulants for phytophagous insects.
2. Host-finding mechanism of coleopteran phytophagous in-
sects.

3. Olfactory responses of phytophagous insects to plant vola- SIEhK

®3|a:

tiles.

4. Attractants and repellents to stored product insects.

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

(BRE)MFIANLVHBIEREOBEE R, NLV RO THER#TES,
(BEA)FEABFICIVBZELL 37308 I, BEERICRERRIRS 55,

Left: Tarsus of strawberry leaf beetle: Leaf beetles can discriminate gustatory substances by the tarsus.
Right: Drosophila melanogaster killed by the irradiation of blue light
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RIEBGHEY IS
Laboratory of Environmental Plant Biotechnology

NFT7/00—&BRELEH S, M DRIFEICICREH2E(EFIC
ABL. EMPETHIABELEGERDMEAAERERL. ZThEODIER
EFALTERBEERELZHLON T/ OREMREITo TV
%, WEMEIEF MRS FENF BN D FEEF BMEEFT
FHEN D FEEFZ L ELECRIBEM DT . BREAPSICHETE
MOLEE LB CHLRMERAVMREREER -TVWS, EFRY
(I REMBHIL TRDIIBIAR- BB ET>T\ D,

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

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

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

3. Development of novel plant biotechnological techniques.

() TEMFEEINI R T DRBEICICE Y29 FEEFIIE
(2)BERMEERES LI TUIEN DERF
(3) Fh =g E(nF TR DR

[BaxEeA] ELFMEMBDOIXEDNAZ
EF—TILAEEATFOTRAN 4T 78—
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.

i< BE 24
HBMERES
Laboratory of Forest Ecology

HFROIRMAEY) - HEMEIREEZ R EL T ZThODRES K- ERHY
SHREOREEENELRMS FEBFNRRET TS, o &
MHEMERREL T ThODFERBE- S [IEEEEORR- b4
MEDHBEIERLEEMELTVD, ThHIZE, HRITFRSNAEND
ERESIRMEEIEL. ZOENSERETIREADEELEIEL TS,

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

(B)1RZIT DEGHEHIC ST BRE
(B) FRMADRIEARE SR T BEHE

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

BMETERZF

Laboratory of Animal Reproduction and Development

MRS, BMIDEDF T RIERBEEICRET2ENEFTS
ME—DHIIETHY), EXREMDEEICR P EEVERLMRIIRTH
%, BMERERF L TR RBEECEABM (V2. T2 725
EELXRELT. BMDOHOH TR LB ETEMIE HEER L EEF
(FBFEWF)NERE- RATHE, EBFHPETES /L IES/

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

2) Controls of mammalian sperm functions.

3) Mechanism of fertilization and the early development.

4) Generation of novel experimental animals by genome editing.

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

(
(
(
(

A. TUREFICH1IB CatSper1 DFIHE (1F)

B. ¥ ZEMIEEMIEIC 115 SOXIDFRER (1))

A. Localization of CatSper1 in bovine sperm (green).
B. SOX9 expression of mouse seminiferous tubule

cross-section (green).

LI R EENED S, SOICRIRBELENEN BT
RREAEFDRE - FENERTTHEEHERAL, CNODFREESE
ENDEEDHELICICAT B2 EEBIEL T WEF. £btF. HF4&E
M. ESIC—EDEBERBEBENCOVWTITEZNFEEFAL T
MRICEFEA TS,
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SHIREENT

Laboratory of Animal Nutrition

RE REDORENHEBOFBEEAT LIS, TI/BPESS
CH R T /- IVEREDRER ORI, B - F LA RS-
BIZFOLANIVTEITL, £EICICAT 3R ET->T0 %,
OBRREROREBECANFES SURBENR OB

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

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

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

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

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

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

@=T7N)DERE. BT, RERNREICHIBREEIRNHEN
QRIEAN ZERXC FED R T LR LEEIRERDIESR

@A 2y RBERRALH T T 7 2R OIS A

OBV ERBEEERMOEERIBICHITBEE

HEDERSF (£) £7017-eF (A)
ZhZNOE TLELRRD BED

Dairy calves (left) and broiler chick (right)

gHMELERT

Laboratory of Animal Breeding and Genetics

BHEEDEODRENPSEHRPIAL/INZF LT ZVILICESET,
ANBICE>THEREMEEH DB DOEENRENERIRIC L - TLNE
BEAMICELZE——D L BMEGCERFZDHARICHEHDE
DIEETHD, ZDIHDICHARRE Tl ORED BB REZHERANC

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

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

2. Genetic evaluation criteria for reproduction, meat quality,
and feed efficiency in pigs.

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

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

HEHB-DDBEIERROEATE. @7 2 DHEIEM, NEHLUERFI B4
DEEHIRENIC B BFHIIEIR ORI, OF4ICH I3 RIEREN B LV
ERRENOBREARICEHTIME. @7/ LEHREFERALLT 2640
IS H T BERBBENFHAFENFSR. LEICHUBA TS,

RO—ZRERE S (PhENEDEIE)

Pork loin muscle and meat quality (tenderness) measurement

MYEIERZE

Laboratory of Animal Physiology

RBEMIL. FIBRICERETAMEMICL > TEESNBIES IR
BETELTRNF—REVTHIRIICFIAL TN S, APINIEEDR
BEOREBEEETIRBEMOHEIL-KH- AP E EDEEREDIFH
EREEL. TOENFNEBREREATBLHIC. LTOL4T—< T E

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

greenhouse gases such as methane P ——

A calf in a suckling experiment

FEHSRFLANIVETCORLVIFRERRBICIT->TWS,
OIFFDOEIPHEEDFOEEZ DHI AR

@O, 3. BE. IPEICRS ¢ 24 IBAS RIS
@x5> i EDORIEETIE O HE B H I T 407

EBEHRP DL

Japanese Black cattle in a fattening experiment
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BRI R D5
Laboratory of Animal Functional Morphology

B OREBIRICH IS, RS LU OMEE T LA IR/ T 5
HDERAREBEL T REVARE RBEEEFREICTE720NDF
EFMRETo>TN S, FHI NEMETIVHERMEL /- fE 38 DREEE
BLUOWEBRICETIH T IO EEBET2-0DMREEL T, &
MO R EHERERLEFIREICT B3 FIENDIFEERIEL T %, 4. K.
BOMBARICTET R EHE (HERE) EMREDHRETEIET.
EEEEM DR ELRIE (B ELB R TRIE) £ FBHT 5700 G EHE
% MEABORZMRSSUEREFNEL TEBETIIEEBEL
T3,

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

INA TIVRICESET B ME (FR) LTV E (1)

Blood vessel (red) and lymph vessel (green) developed in Peyer’s patches

HIWMEDF

Laboratory of Animal Microbiology

RAEMME2EHEN DR EERZBL TREREEFEEEA TS,
ERRFEEOERIERRMOESPEEFRREOAEFZICAXET
ELT& COEREX A TEARNER O TIHMEN. £HTH
HEEMREVEARICIHEREL TVB, LLED S, £XEHEADIE
B ROEATOIHE TS, Z4ZELTHRIE (HEBRIBAN 2 5E)

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

TY=2RFRTOMBEDEEIRE

Aseptic procedure by using a clean bench

ICHMENC SIS L TEEFZRNERI > TULVEh, ZOBBEOFEMIEAH->TW
BV BMENZOMEETCIEEOMBNEZBHEHA. EICHED
BFXREHNFECEDRIEIN W T IMEDICE L X T LICDNTD
ERBGREDS, RIEMEMSIEZE U - B ESARRET> T\,

gy = | LE 24
Y B miEEEF
Laboratory of Animal Food Function

BV EERF OREBIMBO LIS, EMLF RELF MEMZ.
BEFIP. ®FF BROTEF BRINIFEEDLELIBED
ALT. -5 eEENET 320 DMEET-o VWD, ChETIC. B
MEENTOREEDOSVERKR D ERRL. LZHPERNICHE
THIET. RREANOEMHBEEIELMRET > (&P, RIET

Our research interests include functions of animal products (milk, meat and eggs)
with emphasis on probiotic and (para-) immunobiotic properties of lactic acid bacteria
(LAB) and bifidobacteria, which are studied from the perspectives of food science, ap-

plied microbiology, and food & feed immunology.

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

intestinal epithelial cells

2. Screening of beneficail immmunobiotic strains with adhesive activity to intestinal muco-
sa and immunoregulatory abilities by using originally developed immunobiotic assay

systems

3. Culture-dependent and -independent approach to study interaction between human

& animal gut microbiota and immunobiotic strains.
4. Functional analysis of immunogenics derived from immunobiotics

5. Application of immunobiotics/immunosynbiotics for physiologically functional foods

and feeds

I, =TI EEDI BRI FI AR BE A BB P E 7 X XE AR ET
BTONAFT TR (RZRN) A L INAF T 17 2D R AR
EBEL. ZTOEENEEM E RERETHAE ORRBAEEL T, FR RIS
HEM RS AR EANOEDFAZEEL TS, BEMEROEKRTHD
[&] SEERZICEKOSH D HIL. BIFE—HICHELEL L,

OMHROBI O IFE
olhREDER

(4 L2 31A TR @ S TH
[Rih ReRBERSOME]

AHOIyIar
Mission of our laboratory
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Laboratory of Grassland-Animal Production and Ecology

FHEH CRER AR REL D AR E ERM OB EEBIEL. TD1
DOERHORVICHANMRET > TV, BT BETIHE. %
ESNE, S5ICIBBETBARREVSIAEYN ER, ZD LTIV E
YUY HBNETan BN, RRFICEFEEBYPIETEL VDB, ZDLSE
SREEBROFT, EYFEL. BMRLHLUEY—ENMEDOREFRE,
AR (B fF, BFEL. SEILAILV) LU EMITENIZM (BF. BL
NIV ICHEL TS, AXHERMICABEETHTOLIMNERNE

This laboratory has been studying various aspects of land ecosystems,
especially focusing on herbivores production (cattle and sheep) by graz-
ing. The aim of the studies is to perform the fundamental and applied re-
searches in order to establish the effective and highly productive system
with due considerations to animal welfare, environmental conservation
and biodiversity.

Main themes are as follows;

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

2. Physiology of plants and animals in the grazing production

3. Behavior and welfare of herbivores

R ASBAL., MU ERBRY IF DM ERIR Y SHRIEDREE
EERL. SSICREBRFREP IRV SLHEEDHZEETD
T REERU A EERMOBEN» BIETHB,

N
i ge Y S ER - &
SREEET BTG O LT AEBRITHORE

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

PYMRIEEEF

Laboratory of Sustainable Animal Environment

ErEEDEMIE. MEMEDHEEADH TREIRT HEREIIAIC
FATRHIET BELEFEEATE LU, VEAVZDERTER
SRTLNERIh AL, BREEDEE. ROLLMEDRIR. RIFSE.
IRIX-—DRBZEDEMBEN FEL TE

ARPEF TR, ChESDHEMH BI5THMORECREGEORT
ZDREFBICHL T REZ MEMZOR=ASBEREBIE T, B

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

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

BICIE RR. TV AR SRR DRR RO R, 1858, BRE
%, BEL. REGIEMEICSAMEMBIRO ZHIBOMEA, FEH, ~
TFR EBF/RFERVBRERDRRE. RRRUFHETIILZ
ERWS TR BREEEEN OIS RAME X2 A1LICE2E
RERY AT LOBE, ERBEEF O MEMRHBHORRESE

15TV %,
-‘- “._i g .. R- - &

(BRZE)7ITIZRYT) LOF—2 ANOEIWE O E F M ES
(BRA) x2 RBCERTMEN

Left: Intracellular structures of Cryptosporidium parvum oocyst.
Right: Bacteria and archaea in the anaerobic digested reactor.

IKE g EIEF

Laboratory of Aquaculture Biology

KESMOSELIEEBHMOMREELEELT. ZHBEOSET
REM R EAEEDEAED 1= DETEMAE L 2L B IANIRIE &
T30 DRBEHIBDREREEIEZ - ELZ-HTFEMZOT TO—FH
SEU)HEA TN S,

1) BE_MNEORKIVES MRILVELEZTNSDSBIEEENUM

To develop advanced aquaculture techniques for the planned production of

cultivated animals, we are working on elucidating the reproductive mecha-

nisms for the advanced and stable supply of the seeds of bivalve mollusks

and the immune mechanisms for maintaining a healthy internal environment

at the approaches of physiology, biochemistry, and molecular biology.

1) Elucidation at the molecular level of the regulation of sexual differentia-
tion and germ cell development by brain hormones and sex hormones
through a receptor mechanism in marine bivalves, environmental science

[PY-GRRHTZAR-OH (), s
'!r/ ; : U:’ iy S o
oo o

PMEEETERBDFEZGIED 5 F LIV TORERR, EFEHEICRID
35 FORBEN ICLDRBERFME, EIEMPBOLFELLTOE
TESHBRRDRREERFREFEDFR

2) BE_MEDOBREEMPAIEZLEBLEORMDBREEFRED2D
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(&) F27H1 D2FEFED GnRH T FREZ DA
(])FE7H1 GNRHAT FRIZFSICL BN SHEANDEDBAME (A, B) 7R RUCESTIRAL T
WBEIBEAOIERE (C, D) SRRA TR T 2INBHBROES TIRIZERETRNDBHME

(Left) Distribution of two types of GnRH peptide neurons in scallops

(Right) Sexual redifferentiation from female to male induced by scallop GnRH peptide administration (A, B)
Oocytes in the ovary underwent cell death by apoptosis. (C, D) Redifferentiation to spermatogenesis
occurred beside dead oocytes in the ovary.

research by analyzing the expression of molecules involved in the repro-
duction, and the search for germline stem cells as an origin for germ cells
and the development of genetic modification methods.

2) Elucidation of cellular and humoral defense mechanisms responsible for
innate immunity in marine bivalves for recognition and removal of foreign
substances such as infectious organisms and unnecessary tissues.
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P .<dN B 24
IKEEIRERE
Laboratory of Fisheries Biology and Ecology

KEBRIIBCEHW THB:0. BYICERETNIIRRICDES
CKFRBEFIADRIRECHD, BRDERIREL(LXBEEICLI-TE
B9 570, BREE/NE— EBREADZ X LISENEICL>THRZTH
%, NS BEBRDERFRERET T B0, ThZThOEMIED
EEL BLUERREDEMEEBDOREAN £B LD,

KRRARETIE ZICAFRENREL T EMEEOLEAERET

Fisheries resources can be regenerated and be permanently yielded in
the future if properly managed. Since stock size fluctuates due to environ-
mental changes and fishing pressure, the stock fluctuation pattern and
fluctuation mechanism vary by species. In order to improve management
measures for these fishery resources, it is necessary to understand the
life history of each species and the biological production mechanism of
the habitat.

In our laboratory, we mainly focus on coastal sea, and research life
history that regulates the mechanism of biological production, interspe-
cies relationships with other species, relationships with environmental
conditions, and responses to fishing pressure. In addition to field survey,
we utilize advanced research technologies including otolith observation,
otolith chemistry and environmental DNA analysis.

BETEE. MOEMIBEDERRIR, RIEFEEORR. BEDOEAIC
W BIEEBEICDVWTDIRRET TR, 71— IWRRE. THAE. T

REAEICIIA T BRDEE 2. ;RIEDNA D% & O SERT 2%
MEBRET 2, ZLTEWSEDEIC, BRHRESEIEDBEACEIRERE
FROBEICIIEA TS,

EMBEICHBIBYTFIRERE A L/BETHRESNZXZOEAEEF (20/%)
Left: Field sampling of conger eel in Matsushima Bay Right: Otolith section of Japanese seabass (20
years old) caught in Onagawa Bay

IKEEYE T

Laboratory of Marine Plant Ecology

REEERIL. ZOBEENBELEOHOTN01%ICTELL, LAL,
B EEH)DEENIRGRMD ~5EEBD TEL BELED
10% L EICRATVS, COBWEEAEILTRARAATZTDMHED
K LHERRFED - THY, SHREEMEIPSLIMEDERREX A

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

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

TWs, AP B Tl AFREERICHSIZEVEEDEMEFL. KGNS
BEEEDBELTRET 0. AFABEBREBHR T 5B EME
REMOBEREIER. £MEERE. BAEREE BEERPER
BHICHE. RIS, LT HiiRmE il CE BRI ORIR £ 5,

£ BETINES A BREAVADTREEAREBEL Y2 LYY
Upper: Kelp forest of Ecklonia bicyclis
Lower: The sea urchin Mesocentrotus nudus migrated to a bed of Saccharina religiosa kelp

IKEERLE

Laboratory of Marine Biochemistry

BOEADBEBEMFAERELERIC. BRSLVICHMEEED
T\, IRMRISMENDSEEN ICED SIREKEENEEH. T
hona L NyE B3, IEE. BE. BEE. IXX85. BRBLUES
I, BEREEEMR S GE BaDILZR A DMK, KH b LU
BELEDEERA, FEM D DREREEEBERDOERALZEDMREEED TV
3. KEMIZHEERARPEET-O. ZENERSEEEZHEED
P ZOFBIEERRIRRS GV, FEOTERER., £EER P EE. L
MBI DBEERL DDA REED THY), AFEORUICEMTS
CEERBDBEHET B,

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

BRDEFAB KR

The aquarium for keeping fish
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Laboratory of Biological Oceanography

TILIRARNANREFUDET HIEREEBEDEN L, BHEEER
DEFEEZABERRFC, MBEIRIEOM AL, #FF. ZENTREIH-TVS,
ZD1HIEDMRE T, BAFEEMERDOKEHFIAENIKES
HERPSIET THL BFEERRDBECHEEELHEEREITEVIEY
BAEFRERP, MERRIEPAR ABIHELOBEERRANDE

FHFC LB T T AR EIRENDNUNZEAE M (/) & Ekman-Birge IS K BIRENDHTF ()
Benthos investigation at low tide in France (left) and mud sampling using Ekman-Birge grab sampler (right)

EBAFHM T 2EVICHANEEDPSH T I IR RANUNZEREL TS,
MEBSILINBEDIOLEHE DR FKIGIbEL), KT, AP,
1R, EEES S RBICRATNG, BATHRRIBICEIIEZTI
TRRONURZDEYF, R P TFEEFLEEOMRTEZLDOER
EHIF T3,

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

BEEWNEGERS
Laboratory of Fish Genetics

LUIRREISKEENDEDFIED-DITKEEMICH T 2EEHIRE.
BENHRPEENER. BT FEORRERREXEROLH=X
LORERICBIIA TS, EFMEABTEL TR, TyE—ZAV, R
RIBEICREN G EDEMTE ICH T BERMN/ VT A2 (EIER P EEM)
DHTELEEMFEANDICH. (77 BOETERVRED
ODNERIBEDNHATHS, i, EMFNEINEVRLEN T8
D EFEICETBERNEMREToT\D, SIS, ETALREDEFSE
ICHBIBRERTREEHETZ0 FAH=XLDOEALEIZEHEA TS,

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

Genetic relati

Higameng led locations by
PCA analysis

Bl SRR ROBERHBRICHANS
JyE—

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

B2 A7FESEFAOREHER

Fig 2. Genetic population structure of Japanese charr.

H3 EIXDEEEGMEIFRrOERIFMTEHAAN

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

m L37 §3 332 124
RIERRIZS
Laboratory of Environmental Economics

RIEFBEDOZIIANBEEICERL THY), RIERBEDRAN LR
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Most of the environmental problems are caused by human activities. Not only the
natural science viewpoint but also the socio-economic viewpoint is indispensable for =
the fundamental solution of the environmental problems. We aim to achieve both con- |
servation and utilization of the agricultural environment and natural resources by using
social science approaches such as environmental economics. Through field survey and
data analysis to understand environmental conservation preferences and technology
choices, we are exploring better environmental policy design and consensus building.
The current research themes are as follows:

- Study on biodiversity conservation and food supply in agricultural land

- Economic valuation of ecosystem services

+ Study for the enhancement of well-being via foods and communication

+ Research on management of wildlife-human conflicts =1
+ Comparative study on organic farming development

- Technological and organizational innovation for environmentally friendly agriculture

H2 FHtbICEBKAEMRE

BHOBRBERRE

Fig.1 Field trip and discussion for organic Fig.2 Ecosystem survey on rice filed

rice in the EU conducted by children
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Hbish &R ET E
Laboratory of Regional Resource Planning

ORI HERMOME-FROB 0,5, BE. BNUHSNER
LTV B HSRHBEOEREBIE T HE MRICIVBA TOS, HEEIl
EVODIE HEEBEERRT B1-DORZE, Hff D ET HERFER
RMFLERELEMELBFOIETHE, TL2HE-MEARE. RIE
tﬁﬁ@ﬁ.ﬂ'é&”‘@%ﬁ’&ﬁh Uil BRI R T LOEE,

RIBRZEFHE. VE—M P TXGIS ICLPAFEBEETHEESERER
PEMFIAEICET DD THB, FftrlRELRMKERD-HDIER

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

1. Appropriate allocation and utilization planning of rural village resources
2. Application of geographical information system for rural planning

3. Analysis of remote sensing imagery for crop monitoring

4. Monitoring of coastal area using remote sensing images

5. Integration of information technology and agriculture

6. Post-disaster reconstruction of agriculture

HiTOFMBMRICHMIBEA TS,

VE— Y L TR DEET ]

An example of remote sensing image analysis

ERARE

Laboratory of International Development Studies

AAHTIE, BR-EE-REMBEOBRERS7-DICLELBR-
EOBNAIOWTHE - MEET->TWB, 7O7ICET 3 [Higifz]
DEREE [RREZREZ] OPHFELAVTEIND DEHNLRYA
AEERL TS, FBELMERBAILUT D4R THD,
OBREBRICET2 7O 7REEEAAREDEERE
Q@7 T DEIRE EHIRICH TR R BRI DEE

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

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

Q@FITHECAKICHIIEEYRATIS HIE
@/ ST HEOEERNICEIIBZRADEE]

AHHFTIE. BRL ER. RIEMBICEBEBALVET ST
A FEDBRESR FEXAEROBEMICEZEHVWTHRETIZEN K
HEN3, BB AT IIES R X GEED DB THRIELAZVWEEDSN
ZRKHTVB,

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

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

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

TIED X ADEE]

TURRSPICHIDRRBE
Farmer interview survey- Indonesia

REREZ

Laboratory of Farm Business Management and Rural Development

ARSIV EEE IS E I REL T BEERE. T, 7R, BR5E.
BREEBEV ST RUIXTLICEOSHREEY. [BlE[B] O&EET
HBEMOMEREICEIDZERMBEICOVT, BERFY BERES
ERHESZLEHESRZOERIBREBEZ. iE. SIE. £EFKXE
DEBHLEHEERCPEELBEERTIREIOHE MRET->TVS,
FEHE-MERNBELUTOESTHS,

Our laboratory offers high quality education to graduate students and the
opportunity to study and conduct research on various issues from farm to
fork within the historical context of the Japanese rural village and in compar-
ison with experiences 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 world food, agriculture and rural village

2. Development and innovation of farm management

3. Agricultural marketing and rural industrialization

4. History and logic of rural community change

5. Development and creation of sustainable agriculture, agricultural policies

ORREROER- B ENMBEICETIHE AR
QBERERBEM/N—IaETEIHE R
CBEM~Y—T T 7 BHEEICETIHE AR
@DERUSETHORES GIEICEATIHE R
@Fﬁ‘!aﬁ&:;%@%géta#ﬁ% %'JF*LESTZ»%& R

WBZERRELIZT—hT—
RFI—2 P RFT LIBEDE
FEREDRERMT

A survey on the demonstration

project of the smart food
chain system for strawberry




HIBEYRIERZ

Laboratory of Environmental Crop Science

WIKBERIL. EMSHEEORTLENFAEEDSIRIBIFAZE
IELEIELT WD, ZDEIBFR T, FaizbD (B e Z2EEIIEIHD
NED, RIEENREMEST TR, KIBHIBEFERICHIESERE

—IVRHEBRE L 2—FHEEL T, [BRIEICRELL]. [HE T,
[HEEMEOEW] (EMEEY AT LOBEEBIEL T O RDLHILHESE
[T4—IVR | EAN—ZITEDH TS,

@ [EZ2HD | ER£LETIEBBIERAM. FZ (IR HTAIZ] EFFIER

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

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

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

BEHEKT BKTERISRAMDOEE X DOERE. ZUTOKED
EMAAPIREICRIT TR B O

QOBEICLSFICKTRORERFEEER T 50D LIRHREMDR)
RO

OFMOIRREFHE T 2R3 EFEDFHFRE

OERBRMBEED:
DOREERDER

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

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

4. Technology for utilizing X
organic resources for B e o
resource-recycling ag- 74—kt 2—0& BB AR K [ 305 F/AIZ]
riculture Winter-flooded organic paddy field in Kawatabi Field Center

BAET1—IVNEYEES

Laboratory of Integrative Aquatic Biology

COMRER. L T1—IRt a—ICHBEINTWVS, AED=fE#HAR
FEE. BREEMIESICET EEMOBVERERNTBRIN TS,
BEHOBIBEEE-TWS, ZOIVTICHIIPARERELSVICEYERADE
ERZHEME. ZLUTSNSICHT 2 AREB DR EEESNICT LI, AFEE

This laboratory is located in the Onagawa Field Center.

(CHBUDERLEED XT LERRAT B0 DERBH R L) AFREOR
LEBEMFIREEZAS LTOIEHELD, Wbl ZIBEECHALRES
FHRICHIEME S LUEN OB ELS VIR EEMBOE LR EFIEEERHR
SpIcL, KEBRDGRLLFEFRIFIBICHL TAERT 52 L2BFELTVS,

The surrounding Sanriku coastal area, where the Oyashio
and Kuroshio currents meet, is a highly productive ecosys-
tem and one of the most important fishing grounds in the
world. Studying the diversity of the coastal environment,
the diversity of species, the genetic diversity within species,
and the impact of human activities on these in this area will
provide fundamental knowledge to elucidate the complex
production systems in the coastal zone, and will be a guide
for the conservation and sustainable use of the coastal

environment. We aim to contribute to the conservation and
sustainable use of marine living resources by understanding
the dynamics of the environment and organisms as well as
the evolution and genetic population structure of marine or-
ganisms in Onagawa Bay and other coastal marine areas.

ZEARBRICHSIZEELMBTOLREL/IBEERRD
BEICHBES AR ALERER

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

coastal ecosystem.

2. DNA 3 #i CERS 2 Ch o - BABEDHL AR
DEENIN—T

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

B R BERERRENES GEE)

Laboratory for Continental Margin Deep-Sea Ecosystem Dynamics

KEEM- KEMEEECABEFLBBOEERIE. BVESIRME. E
B IR A FIRR, SR E (CBEE. AREED /UM
ZIBEV - HEHEE D, ZTO-HEBEHICHKERIDEBOEESR
DIBECHEEEDIEE Y ERCM AN REREL>T VD, KEKDE
BOEERNPEAZHFHN - HENEREITA. ZTOEECHEEENDIE
REMESE R EEBNET 5. COMBEIL, BEMTRREIENE
HEMRETH), BISOEENEREFTA/AREHE (CBVWHET, EFRIIC
3. [LADPWG500] BEICELBT4—IVR LI X RiBEMDERE-Z
MR ETT Do

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

RBERETS[LAP6500]

Deep-sea investigations using the HOV Shinkai 6500.
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=== Vv anh Y ~
REBRE G21%)
Laboratory of Agricultural Policy
BIKEBER EOEERBECERBFEO A ICHFEICHBL THE
ZHEDHBD. 4 DDESAHLFeHOICHRE-MRETI.
OBHRORERA ERERTSECPEREROEENZEL. HIKRE
FIREICRAT B

TR
QEMNMIROFEE LRI R OEEA L. WRBERORL - EARUV6
REFEICET R
GOXZEEMEETREDOECREESICET MR

ORERERR BREREIRPHIBRECPEEBEICSAITEICH

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

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

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

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

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

BIWKEBRMRAD H2BNHERTE45E
Policy Research Institute, Ministry of Agriculture, Forestry
and Fisheries, Government Building No.4 at Kasumigaseki

L
'

RERRPIFHEE

Laboratory of Animal Health Science

REBEEICBVTRROBRICHAENEN ZRINTEZ P RAY
EIEN L TERMER DM DB AZ LB LY, L4 RE
DREHIEP KDOSN TS,

REMBETIE EMPARE T2EREEEBEEAL RS KE

SRNEDRFEICHEL. EICESHOVREKENDE RIRIEEIEET 5,
EHRICIE. REOHRMER LSBT TN T T 10 XER O R
BEFEACRER. BERS CHEICAENELTIABR R IIED
%, ERICHIBMERICEFLLVERRIIRF EDOHEILET o5,

MOREEES 2T LORFEICIA. REDOERERIICIERH TSR

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

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

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

REEEDREEELD

Thinking about the health of livestock production



Graduate School
of Agricultural
Science

BHAOERYEPEYLEEICH T 2REREMIBBEERONAAT5./00—%EAL
TEHRIMBRTHDMAEITOTCND, Fiew NEORBPAERAYMBELEICRT HEME
HICEMI AL RAICE T ZRERZAM D H RO RMBERPRERF OMEFEFELF.
ERUHAERAEDRBARCPEZERICHEVT. BREMNRRTIPSMAMRDOFEE A
KRR TEDAZERLTVVD. MAT. NFT77/A0—PN\AF YA T AD Ttk
M BRUIREYMERORIRE HFREKETHETETHANEERL TS,

Division of Agricultural Chemistry provides specialized education and training to the
students on foodstuffs and beneficial substances, and their biological production
systems, as well as conducting cutting-edge research on food biotechnology. In order
to contribute to technological innovation in food manufacturing and pharmaceutical
industries, this division also provides training to the students, allowing them to
disseminate research outcomes and socially implement from an international
perspective in the basic academic field of agricultural science and the research and
development departments in bioindustries, and research institutes in national and
local governments.
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EMREF

Laboratory of Plant Nutrition

HENREZ DT TR, AR EEDTEEMEMFHHENISE DHEEE. &<IC
HERPEZEDRINFEE. FIEEMDEARPECHADAAZZ L, ZhdE
RIBEDBEREIRIZEEA L T—ELTWD, FARIE. B2 TH—LiEN%E
BT3ZEnbtash), 2L FEEAVMBY BRSNS, FERIEMRHICLS
JOO7 1 JVEIERN-H AT HBITE L EDEBFHFE, GFP HAg A A-T>
J. BIRERR. i3/ \FE DD EGEDMIBENFNFE. 2/ VEDHE-
B RFHNRECEDEILFNTE MEGBREDIEHPEEFRRE
SANDDFEMFNFE. SSICT— IR BR G ETH B, MERSHICT
BPICESTHRFENRIEN, 22T AP EVGEDZ VN, EHDOEEN
DOEELEREOHAOBZEEL TS,

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

From these view points, we are studying on environmental responses and
acclimation of photosynthesis, and utilization of nutrients especially carbon and
nitrogen, at the levels of the molecular to whole-plant biology.

Panoramic, view of the Isolated Farm for Genetically
Modified Plants,af the Kawatabi Field Center, Tohoku e

NEEZ—IWE e 5—0 LB EFRBAFHERRERIZS (RiIEE) | 02%, YHRET
I XS SUREE SUE—BERRIEORBES T BEHIZSAORRKE (#E
REN) &(ERAL. EETFHEBRAL R THS [RubiscoBRIERE | DINEBEFMHRET>TB,
A panoramic view of the "Isolated Farm for Genetically Modified Plants (Isolated Field)" of the
Kawatabi Field Center. In our laboratory, with the approval of “Type 1 Use Regulations” by the
Ministries of Agriculture, Forestry and Fisheries and of the Environment, we are conducting yield
evaluation tests of “the transgenic rice overproducing rice" using an experimental paddy field (yellow
arrows) in the Isolated Field,

BFEYILFE

Laboratory of Molecular Biochmistry

DNAEEZRAZE-THEREIN B 7O F L OEE, BLovOxF &
MR EDBEERY 7/ LEBEFIEICEE LT EER/LTWVWS, &
DEIL, 7AOF - BELIC L DS/ LEEEERIIE [TEY 1 X747 R ]
s&iEh, B4 Db B FTRREENDE R EG IR R EBEICEHEL THY,
FTES 12T 17 AREDIEAEIIH B EDIEIRES IR T, T T,
BEKEMOEEPEREC. BRBEHEMTIMICIES 12717 2B
AT3ZELHEATND, LD T IES IR T AN FHEMEAAZBAL.

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

ABREHE A EERRT LR BE-EF - EZHHFADRLVG
RICDEN %, APEF TR, TED 12TV AHEREDBEBRE T DICAH%ER
BEL T MERETTE-TWV B,
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HBRZ A DREEEY 4 DNAYUIC & 258 1= FHAESIE

Epigenetic regulation by the hierarchical structures of genome in the cell nucleus

BRLF

Laboratory of Enzymology

B4 NI B, BB DA GRS, B2 OMERICEI DY MAEMRBCREBIE CiE2 B BN ES
EHRHELTVD, YPF TR AEEPERNIAIZTVE—Ya MENBEARBLE TEMOEHEEE] (K1), 530
BTIVIINAT— B X=XV ARBED [EIR] (K2) ICEAh 2Bk 22 NV B OB ELHERE. A ELICERL. 2hom
HEEX D THRBOBPAEH LN AT TUTVREIEADER. A ANELEDNOOREERZCHR N T7/0-7 (K3)
OREMEET>TND, XipiERIBERITLEL NTEDOIFEERN. HIRERTOELZHNTFE, VILF 43T R,
B EEMIECOMIENZNFEEREL T BE -2 NV EDIEECAEEEDRE BT MR- BB E1T-T 3,

Enzymes and proteins maintain our health and life-sustaining ability,
while they contribute to the diversified biological functions of living organ-
isms, and produce a variety of metabolites in fermented microorganisms.
Our researches focus on the structure-function relationship and molecular
evolution of enzymes in specialized biofunctions (Fig. 1) such as snake
venom (venomics), pearl biomineralization and biosynthesis systems of an-
tibiotics, and also in human diseases (Fig. 2) including Alzheimer’s disease,

cancer, and Parkinson’s disease to develop new biomaterials and drugs. F
We also develop the modified enzymes or molecular probes such as nitrate
sensor sNOOOpy, which is applicable to monitor nitrate level in cancer F
cells (Fig. 3). In our laboratory, we determine the structure of enzymes
using X-ray protein crystallography. We also analyze activities of enzymes =

biochemically or in cells using yeast and mammalian cultured cell lines.

B AN DRFHERE (NEE (A) ERIR A IRTUE—

F2:BRERV eyt IL -t R B R, EbytILE—

H3:eME#EL HeLa #E2H D sSNOOOpy. #ERFHIICE

3> (B)ICEOHIBER -4 T EEZ DR RIEE

TICEBTINMRBDERNE, BEOEEZ T
T3,

1Y 2HBRIEROHBIEIRE 2R T3,

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

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

ig. 3: SNOOOpy in a human cancer cell line, HelLa cell
Nitrate concentration increasing at intervals.

Nitrate concentration
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CAMEYZE
Laboratory of Applied Microbiology

AOH G MEMP L OEHENBREENMEEERNDOE
FH, P FENFHOERERAL. MENDOREEETDEEMERZE,
B b% BB @RS FICICH T30 0MREHREEIT>T\,
WEY FICHE-EE) OSHREMELTHRIE, BIREOMERERIC

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

NAAVT 72— EBMENDEEREEHER

Enzyme production experiments of microorganisms by biore:

actors &

ZREHEEEZ S5 RADEMEETHIBREEEICLIHEE
INBEFES DT (FEE. 22 /37E. B BE) T H 370X E&E
BTHHD, TORADSH. LHEREFEBOF T, BUFMEREBE
(CBE DS RHBEER > TV,

EMEELT

Laboratory of Applied Bioorganic Chemistry

BEPEEANORRIPBF CLIMEBEMEERRER(LEN DL
BREBEEMEARBEME. BLUVRNLERERBY SR FEDFHA
ET-oTW%, ThoeBL T BRAREZORRICEMTHEEbIC,
FAMNEERORFEEZEIEL V5, TLERMERAMIZLUIT OB
THd,

ORR7IAE L EOERBME. HREENE
QEME. IV ZME, HENE
OHEMFIEBIENE. REEENE

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

(1) natural products with agricultural importance
such as insect pheromones, phytohormones, her-
bicidal and insecticidal substances; and (2) natural

@_1I:$‘.%Eﬁ° i ;f%‘ @?fujl\;é@to
(Ze) T mustns

@7F S Lt TRREME
TIOEVIZKBZERR KYUsRhTRER
cop BREFIDIER

OMe
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HOLC A\ \
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HITAEY (RYTS5/UB)
ICRESTH2IXT)DH-5,
HERITTERELLIELFET,

products with medicinal importance such as anti- H oo . OH L

: CO,H | s VIS e s IS .
cancer, antiviral, and antimicrobial substances. We z N)T5/2BOS FHEE LAY DR TS
are also interested in the development of efficient HEMEMR R DL B

synthetic strategies and methodologies.

Examples of our natural products synthesis

e EF

Laboratory of Plant Cell Biochemistry

D 5= DDEMEHEEE. Thh5, KEMICLBRFERbLE LS
DEREREARYICERTIRRALIR. R EOEGFEEHDIRT
HBEEDIC Y DEEREZABERLERICTH D, TDILERRFE
i3 EMBEOEBERT SHIRERTHZH . BRCEREH DK
SREBBEDRERE LD, Taizbld, TEEM THEAREETIVIE)
YAMXF XS EMBN BROWINERL. RIELZEROFA. K&

Plant productivity depends on both of the carbon gain through pho-
tosynthesis and the nitrogen acquisition from the soil. Plant growth itself,
however, is limited by nitrogen availability. Using the major crop rice and
the model plant Arabidopsis, we investigate molecular mechanisms of
the primary metabolism of plants, focusing on nitrogen as-
similation and interaction between carbon and nitrogen me-

HEERREOBEEAE. ERFELICEETIHRKDOFFAH=X
LEMBAYTRERME L. MYOEEMEPERFAMNEE ARMICH
RY37:-0DICAMELELITL TITo TS, BENDFEICRELT. 4
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tabolisms. Besides such basic research, applied research is
also conducted toward improved nitrogen use efficiency and
improved crop productivity. Our approach includes molecular
biological, biochemical, histochemical, and physiological tech-
niques as well as genetic engineering.

ERT3 (&) EZRALICEET3
B3R (NADH- J VA3 R & R B SR
1)ERIBTZERM () DB
Growth of wild-type rice (left) and
the mutant defective in an enzyme
involved in nitrogen assimilation,
NADH-dependent glutamate
synthase 1 (right)
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ERMEYEES
Laboratory of Fungal Biotechnology

DY EDORBEETCERLREERLL TV IERMEN DAL (5
(CHE) PBEOEGEFERLOSTICT/LERELEIC. FRAMEEE
(LS T2 EETFRBHER 2/ EREELARMICERRL T, JO—
TNV AR RE DIBMR IR (C LW R E M DR L BIEL A A D
ICHNEMRBEET T\, oo KA KA DE = FHEEEERSR-
BEEAL T, IRIBRIREE MR T 2= O FRAT AR CEEICHT 27200

Eukaryotic microbes such as yeasts and filamentous fungi are playing
a pivotal role in Japanese fermentation industries, for example, sake,
shoyu (soy sauce), and miso (soybean paste) manufacturing. These mi-
crobes have a wide variety of essential functions for industrial use. We are
studying the cellular functions of those microbes at the molecular level
and developing cryptic and novel functions by recombinant DNA tech-
niques. The main research topics are as follows.
1. High production of useful proteins by koji mold Aspergillus oryzae
+ Transcriptional regulation mechanism of useful enzyme genes
+ Quality control mechanisms of MRNA and secreted proteins
2. Screening of useful enzymes and proteins using genome information of
koji mold Aspergillus oryzae

MAEBEBIT-> TV, EHAREL T BEDZEERBREET
DREBEHEEE. MRNADREER S /X E DR EE - mE TR
A, RIBEICICL R MRS B AR, RRECEEEE
FELEBRE NVEESVIC T RRBEN DS EE. RAA/N14~
ZDHBS R, RIRBEOZEEIMMEAEE L EICE T SMICIEA
T3,

- Novel enzymes for degrading
unused biomass

- Drug-resistant mechanisms of
filamentous fungi

3. Research for adaptation to nu-

trient environments using yeast
Saccharomyces cerevisiae as a
model

+ Proteolysis required for adapta-
tion to nutrient environments

RAUVARZEL—s—%EERLABEROM
TR

Yeast tetrad analysis using a micromanipulator

s O =4
BEmikF
Laboratory of Food and Biomolecular Science

BEEOWMEMICETNIR D2 LEIBERAY HY). BEMHIEC
R TR CHBRREMEN REN WD, — AT, BRFREREEL S
THEIZEMTLILF =X IR EOREREINF KRS SME
EBEHTWB, K2DHEF T 45IC[BR-MEWMR D O REHEEEM ]
ICEBL. ESSICT7 LI F =X IR B DX =X LEERAX FE FRi%
BRYELT. LITOMEEIT>TW\\3,

Foods contain various types of bioactive components that are benefi-
cial to our health. However, some food components, e.g. food allergens,
adversely influence our health. Dietary habit influences onset of certain
types of age-associated disease. The aims of our laboratory are (i) to
investigate immunological functions of food- and microorganism-derived
components and (i) to elucidate pathological mechanisms of allergy
and age-associated disease. To this end, we have been engaged in the
following projects: 1. Identification of food/microorganisms components
with immunomodulatory functions, in particular with anti-inflammatory,
anti-allergy effects, and elucidate its action mechanisms. 2. Identification
of food allergens and preparation of hypoallergenic foods and molecules,
and 3. Functional analysis of food/microorganisms components that pre-

ORBEEEEMEIF OB - MENMR D DREIE EZD1EFRER ORER

QBRTUILTLDORIERRT LIS ALRNS TS —DHEIL
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vent onset of allergy and
age-associated disease.

. 70— bx—2—IC &3 EEMEBDEET

Fig. Flow cytometric analysis of immune cells
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Laboratory of Nutrition
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Novel physiological functions of selected vitamins and beneficial food
constituents have been studied using experimental animals, cell culture sys-
tems, and human subjects
1. Novel physiological functions of vitamin K and biotin; (a) clarification of

the role of vitamin K2 (MK-4) on anti-inflammation activity and testoster-

one synthesis, (b) clarification of molecular mechanisms involved in the
beneficial role of dietary biotin on lifestyle-related diseases.

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

3. Clarification of the pathophysiological role of bitter taste receptors on the
onset of diseases.

4. Investigation of the beneficial compounds and mechanisms of fermented
rice and wheat bran products using experimental disease model animals.

OZBRHREEREGRE FEEEL T 3R M S DEREREDRE

QOERZRBIRRBENRITTRHEOMHER

ORERAPEOTICREB/NESTEICETNBRBEEENEORR
EXDIRFER DERRR

ORMASY BHEEE- MEICRIZTHEBOMEEA, £ETHS,

Improving activity of dual
fermented rice bran products
on metabolic syndrome in
stroke-prone spontaneously
hypertensive rats, and diabet-
ic mice.

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

E43I2K2(MK-4) 5. EPAC & iE M L& €,
JNA—-RFBEAL R Dk EREE S,
Vitamin K2(MK-4) amplifies glucose-stimulated
insulin secretion via the activation of EPAC.
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Laboratory of Bioorganic Chemistry of Natural Products
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Our research targets are highly bioactive natural products, especially
marine natural toxins. The major works are screening, isolation, structural
determination and elucidation of biosynthesis, target proteins, and biolog-
ical functions.

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

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

3. Paralytic shellfish toxins: Mechanism for non-toxic mutation of toxin
producing dinoflagellate, and synthesis of biosynthetic intermediates
and their identification.

ROTRIERBOE - STEHEIE
OMBEMEEEEERFEFRDLFAERERE. EERRBOKE. BE
MEEROESEEAHBEAN L
@D /AN (RTEABREHMI =B ) DE SR P REFORTE &G R
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OETEEFNFECLIRRBTRILE MO AR

4. Other marine toxins: Biosynthe-
sis of kainoids (domoic acid and
kainic acid) and mode of action
of polycavernosides.

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

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

tion of marine natural products. Q-TOFHEARHEBICLDENBN I

Analysis of biotoxins using Q-TOF MS

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

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

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

NS DOBAENZFEIT TR MERER 5 DIEREIRETL T3, BEMEBEDIR
STl EFRATORINERH, EzFREORE. MIEEDEME
ECEFHEBVWTEDHTWS, ELREBASDBEERICETIMIH
MOREREHIT->TB, EFRRIICIE, BEMLISE. #ELisE. BMmisia.
MAmIE. 7S5 XvA—4r E2IVE. HAT /AR, ZIVI3I /ARy -F
U /=) RYTx/—Ib, PHHE EOBX /UL X/ L hEOMREL TS,

3. Molecular mechanism and application of tocotrienols as a telomerase
inhibitor and anti-angiogenic compound.

4. Structural elucidation and function of deoxyfructosyl amino lipids as a
amino-carbonyl reaction product in diabetic plasma.

5. Anti-hyperglycemic function of amino sugars found in mulberry plant.

6. Neuroprotectional function
of marine plasmalogen in
improvement of Altzheimer
disease.

RikOINI T /) BEAEBICLZRR

BAREEY LTIV

Analysis of food and physiological samples using [* k
LC-MS/MS system
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Laboratory of Terahertz Optical and Food Engineering
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The control of food processing is not easy, be-
cause many food materials are multi-component,
heterogeneous, and structured systems. We are
carrying out the research “watch and create” for
the health of human beings and circumstances.
Terahertz-wave (THz-wave), which is the electro-
magnetic wave between infrared and microwave, is
an unclear region even now. We are also interested
in non-destructive monitoring with the electromag-
netic wave from ultraviolet to far-infrared radiation.
Non-thermal processing, such as high hydrostatic
pressure treatment, is significant in the food indus-
try. We are studying on various creative technology
on the field of food science, and engineering.

DHEFISEHET TREILT B7DIC (BRI B ANSEY), @HELELD
BIRERTESNS) REDEEM TR, EfF-2 27 L-mBEDKE
HIHICRI T BRERIREE. [RVRELSE) EIFTWV2,

EELEEE T ML E<THRINERE 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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HEME MM B
Laboratory of Fermentation Microbiology

WRIOPEDRE BEEX ISV TRDEELCHEND—DOTE
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The koji molds including Aspergillus oryzae have been long used in
traditional Japanese fermentation industries and thus are recognized as
one of the most important industrial microorganisms in Japan. In this lab-
oratory, we aim to promote the research on molecular biotechnology in
the koji molds through studies on regulatory mechanisms for industrially
important gene expression and on development of novel cellular functions
by genetic engineering techniques.

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

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

B, T 0L 47— TREEHELTVS,
1. BEHSUZOERENE ABFEET ORB BB ORI
2. WEIC L5 H MBS EES X7 LD
3. BE O 1B TR B AR
FREMTTT— |
DHSELZDTER

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

AA=TTF 1 —EF AL
BEOB\ETRBMFR

Gene expression analysis of the
koji mold using an image analyzer

J-FAIIINKHBEA / N—> 32 L [E SR ERE

J-0il Mills Innovation Laboratory

BRI RELCBRIERISPEIZIEP SN TOWETH, ZORIC
EIBE T LIHLL BRT D LEBEIPBONTOEV, ZD7=0.
BEDESTVWBHEEEEPLENEVWEEREEINBICE 7)., JAEEF]
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Edible oils and fats are oxidized during processing and stor-

PR EHILSE. BRILICI S TERSNWBR N ERIETHIEEHE—
BE9ET B, ZU T, ST NEEBRIEDRA U EBAS AL, SRR DF /=%
ICRPIREMEERET 5, AMVHA LY, ChETRHIh W ED o7k
MEOERFESLUHRMARERME TSN FIRRER, LD
REBRICHERTEBEEL TS,

age, and their undesirable oxidation leads to early disposal or
lowering of food quality. However, mechanistic insight into such
oil oxidation reactions is still insufficient, disturbing the effective
utilization of edible oils and fats. Thus, further understanding of
oil (lipid) oxidation reactions has been an urgent issue.

In J-Oil Mills Innovation Laboratory, we are developing new
methodologies that enable qualification/quantification of un-
known lipid oxidation products, and are challenging to compre-
hend lipid oxidation products that result from cooking or oil stor-
age. Through the control of oil oxidation, we believe that novel
utilization of edible oils and fats could be developed.

RIS IS ERIEDRM (B
FNCE-TREDRALY
EERT 5. HaldfEL
ORI EDEIL
TERTEDHDAEBRZE
BEY.

Oil oxidation generates
characteristic oxidation-
products based on the
oxidation mechanisms
(heat or photo). We are
challenging to understand
how oil (lipid) oxidation
proceeds.
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Plant Science
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The Plant Science Department is affiliated with nine laboratories: Crop
Science, Horticultural Science, Soil Science, Plant Breeding and Genet-
ics, Plant Pathology, Environmental Plant Biotechnology, Applied Ento-
mology, 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.

ERERE
(Susceptible
cultivar)

(Resistant
cultivar)

. ‘ I\'j-_Eh:If/_ (Ze:a mays)

EIRMEN TS RBEI DI RES ZT LICEZTAT T LMBRIFEEN LTIV AR M
5%

Virus resistance response mediated by program cell death which was conferred by plant
immune system in resistant cultivar of Zea mays.
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Experiment training courses

HIERE

Cultivation training of crops in a field
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Agricultural Economics
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The Agricultural Economics Department confronts the problems of re-
sources, environment and food which are essential for the very existence
of mankind. For the research and education of approaching these prob-
lems, 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 are subject to
our research and education. The mission of our department is to develop
the sustainable production system of agriculture and social system, in
other words, to scientifically contrive pertinent policies, institutions, and
local community systems 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 rural communities through learning the introductory subjects, e.g.,
‘Agricultural Science for Social System and Environment.” In the second
year, students are assigned to learn the prerequisite subjects of ‘Micro
Economics,” ‘Macro Economics,’ ‘Political Economy,” and ‘Business
Administration.” Students are expected to broaden and deepen their un-
derstanding of the problems mentioned above and their historical back-
grounds through learning elective subjects like ‘Agricultural History of Ja-
pan’ and others. Moreover, it is highly recommended to obtain practical
communication skills in English and preliminary skills for analysis through
learning ‘Economic Statistics’ and others. In the third year, students can
take elective major subjects of ‘Environmental Economics,’ ‘Agricultural
Policy,” ‘Remote Sensing and GIS,” ‘Development Economics,” ‘Com-
parative Study on Agricultural System,” etc. ‘Field Survey on Agriculture
and Rural Society’ aims at the training of field research and report writ-
ing. During the third year, each student is obligated to take all seminars
provided by the 4 laboratories. Through the seminars held in the manner
of participation and practice, each student is expected to develop un-
derstanding and analytical skills 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 their graduation thesis. As overseas students are increasing
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, agricultural cooperatives or
its affiliated entities, Ministry of Agriculture, prefectural offices, govern-
mental financial institutions, commercial banks, trading companies, etc.
Students who want to elevate the level of expertise proceed to graduate
programs.
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Research topics of Environmental Economics
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Field survey in India
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Discussion about the future of rural community by residents and students
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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 Breeding and Genetics, (4) Animal Physiology, (5)
Animal Functional Morphology, (6) Animal Microbiology, (7) Animal Food
Function, (8) Grassland-Animal Production and Ecology and (9) Sus-
tainable Animal Environmental Science. The Applied Animal Science
Department provides teaching and training programs in animal science
and technology, and focuses on animal science concerned with the
production and application of farm animals and experimental re- search
animals. A brief description of each specialized laboratory is given below
arranged as specialized subjects:

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

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

(8) Animal Breeding 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. Elucidation of the molecular mechanism in-
volved in the functional and structural maturation of immune organs
and its application to the prevention of infectious diseases in livestock.

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

(7) Animal Food Function. Wide range of research on fermented food
science, food and feed immunology in animals and human by using
probiotics/immunobiotics.

(8) Grassland-Animal Production and Ecology. Forage production, graz-
ing management, behavior and welfare of domestic and wild animals.

(9) Sustainable Animal Environment. Controls of infectious diseases
including zoonoses and recycling systems of organic wastes from an-
imals.

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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Practice of grazing livestock management in a large scale grassland.

FRAEEER
Cheese making practice.

R@Z 0L
Fertilized egg of mouse.
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Applied Marine Biosciences

BEHIRRAENDT70% % HH5EEHIC. FHIREIB00m &FL T
WAL D DENA MR THS, BldbhbWAEOIIRDBRIBEHEE
TRIEEREFEN B EEHIC, (3B AE. EEHEY (BE. 7=,
AH. 23, IE AZRE) . BE. TIIhHE RICSESuEME
BH DMbNIEELBRED5L TV, BOEYIEBEV K
BRBICEICLUTEEL THY, BEEEMETZOEIR, ERITAXE
hd, £o. ShODEMIL, BEEEMITEBVEERER S ERL. — 5
IR EFRE R T CETERIN TS,

BAEMRZI-RITRBEN SV, BERKKIEICEFT 28
HEMENREL GEEFLANILDSERERL AL, SSITIEEMERD
BWERICESET, EnP. £18% SREEBLLREERMBEL
IR EDITHhh TS,

1TERICETRRICHIZREERF | LEDEREBELTAI-ZD
HE -MEABOBEESF HPASN S, 2ERDAHPRIEEEREZLE
BMEXASERUENEOER-FB. BEICIITREMREES. KE

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

The Applied Marine Biology Department is run by the staffs of 7 lab-
oratories: Aquacultural Biology, Fisheries Biology and Ecology, Marine
Plant Ecology, Marine Biochemistry, Integrative Marine Biology, Biological
Oceanography, and Marine Life Science and Genetics. The members of
these laboratories are researching and providing lectures in the following
fields: genetics, physiology, chemistry and ecology of marine and fresh-
water organisms.
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Top left: Scuba survey of algae at a rocky
shore

Top right: Fishes caught by a deep-sea dragnet

Bottom left: Sampling of juveniles at a tidal flat

Bottom right: Sampling at a seafood processing

company
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SRR OKIREE. &G, BmIBEE) DRFLITHN S, 3FERD
FHERBRRTRHAICHEMEZICREEBIN. 4FRICIIBEAICSE
EONIZEEM I,

FAD-ITRERBFENTFI-Z(AMB) bFHEL. BF4E
(FEE) ERHRICKEICSIER-FEETH>\S,

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

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

EMEFIA-IET OO (FEMRER. HFEMILE. BiR1t
2 ICAMENR. EMERLR. EMMARESE. BRMENME
BE) PR L. REHICH BRI T7/00 — FATHA I
B HRROPOHEEEE-TNS, HERMRIE. 8 (1 24E). 8
(AEZEED). MEY (HHE. BE. BELE) SLUZThSDEETS
FRERESHS TREREEERIEAMBEZIEICh), EMORT
BEAGESREOFMEMADZX LDORRER, £MH EETIMEDEE
CHEBEDRRRR. £V OF OBENME EEREORRE ICRLEEER
LT, AEDOEPLEERRDENEICER T 2 LEMGERL T2, 154
HEGBERPENDEETIMNEDEE HEEELEEBAONICT R
27/ B2 D TFEMZR. BIREYZ. EETF- 2 NVETIR E
BALZLEDRFDFREREL ., BIZT -2/ ELANIEHELY,
BEAFLANIVETHEI T T BR-FEREAAENICIEET 225815
LTW3,

BARWEMET—~ELTE () EMDOKEK. RIBICE. BHRK
HOBFANZXLERBALTAABEDRIENDINE., REEF L&t
BZE, (2) EMDEHREEER. MIEOBETRBEIELHEBLT H

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

1. Plant Nutrition: Photosynthesis, nitrogen nutrition, and biomass pro-
duction in higher plants

2. Molecular Biochemistry: Molecular mechanisms of chromatin and
nuclear organization regulating genomic/cellular functions and applica-
tion of these mechanisms to agricultural and medical fields.

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

4. Enzymology: Molecular description of enzymes and proteins related to
the 'specialized capability of lives' and 'diseases’, especially, venom-
ics, biomineralization, Alzheimer's disease, and cancer.

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

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

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

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

CRHRREBLEDBBEREDOREICICAT 2L, (3) MEMDNH
RPMEBEERBEERREL NI FFLANILTEBLT, ER. 3B
REMBLECICATSZE, (A EMOEETIRREEEENE
DILFEREBEDWEICL), FHREZERCRELEDRFEICEL
BIERETHB,

EYMEFEI-ADRBLEMEEEET 2D DEBRNEHIC D
ERERESCHRACMEPTFICERICRFATEALIC. 3ERET
ICEMLE BRY. BEME. A TENF. EGITF LR
1 BRE. SR e EERNLIERRBBOBEEERT
BEEBIC, RERICHREZTOIHDEEZ G RERFRAMEIEIH(C. 3
FERICIFPERBRICKELVIAEBV TS,

FEEDEEAER T RERAAA2FEDRIZISEFL. ZOAD
BRNRPSEOFIETHELOAMUEMBL VD, KRERIET RIS
INThOMRFBF THALILEEPEIRE. IS BEE-RES
1, EE S, (EFait. BERT. B& SHRt. AR AR,
RELETHMBIL TV,

Ll BHRNMAIRIVE— a3l DA R NI BORRAEE.
AET  BREETXERKOINIRY THEE

AL OEETFRIEATERLES COBETRRICEETT511.
AT EPBRETIZAF VI ENET HME.

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

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

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

Lower right : Bacterial cells decomposing bio-degradable plastics.

38

P SH S

=
2]
=
w
I
o
-
<
o
[0}
(e}
i}
o
o
o
w
-
o
[on
<
S
=
=
w
=
=
i
=
o
W
[=}




39

< =4 N
E DEPARTMENT of APPLIED BIOLOGICAL CHEMISTRY

Fafkza—X

Chemistry and Life Science

(b a—-Xd RELF. S FERILEx CAE® S TR
* REF EEDTEEr RRMEGLFE EHEELE R
REREATE, TINIVYREMIZOINEFNELEL, EILFNT
BEFESTRMPERD FOBEEMEDERICOVWTHE LMRE
ToTV3%, KER TR SAEN BAMERHCFIEL. 495 (x2 3
WS P EGTEMATHCAE T3, RIBEDSNTOBITTEICIE.
B2 L TERLIEE OB ECHEE. RRPERAICHT 2B
{EBEBEDEREERUZOZ(L-RBEOEDIEV ORI, BICIEZ
DRiEFEEL TOMBRLEIBOBET R, BRI DRERICRI
THEEERIT. BMTLIVTC ORES LU BRIEFIFEDRETICLS
BYMTLINX—DOMR. EBEOHEERITETOEEFIREDRE.
E2ILEIRHET BIRLZERER D OHEREDRRRAC £ BB BRI D TR,
HREEEOME. BEEECETIRRDFER. SHMERTRD
EODIREELEMD R FTH 1 BACENEEETR T R

The Chemistry and Life Science Department is consisting with 9
laboratories i.e., Food and Biomolecular Science; Nutrition, Bioorganic
Chemistry of Natural Products; Food Function Analysis; Terahertz Op-
tical and Food 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 biologically active
natural products and the functional components derived from food and
natural products, particularly their structure elucidation, quantitative anal-
ysis, nutritional and physiological functions. Targets of our education and
researches are biochemical understanding of biomolecules; proteins;
fats; carbohydrates; nucleic acids; vitamins; natural toxins; and drugs.
Students learn biological and chemical approaches, e.g. biochemical
experiments, genetic analysis, cell culture experiments, animal 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.

{EEMERFREL AP OHMENLLERMTE. BPEDOEEY
BB 2ARBORELMGERE. DA EORFE. EMEERIHE
BORER, MELEFNFEEAVEZRBRS OFHEEDRRE. EE
ICR5 T 24 INVBIIERTA R FORIBEEY H5, 2 RETH
FHE FERBEOERICDELREBIIBES (ST 570D,
MIEF EMFLEOLFHEMB L. MIELF EMFRILE. 5
L, MAEME. RELFE EMLF. BRILF. BR{tF0EM
BEMBOEHEERIET 5, SFRTE. FRIFREICEHEICHHS
BEEZV FREFERRETI. PEFRINFHEBLT, [BE.
BE. EAHE. BT, RE(RREW). BR. MEY. FREK. 1#
BAMICETIRRETV. SPF CITOFEEMRICLELERER
Kifi#B157 5. 4F XTIk ERFICAEL T SEADT—<IZD
WCERER MR ET )0

EIEMMEORBIBIE T REREPSEI/ORMN T — £V S,
For purification of bioactive compounds, rotary evaporator and several column
chromatography equipment are used.

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

APBF T, EEBICEET 2 NIBERLELEEALERE D F
EEMESRELY T, ZOH FHEEE T 14 EFIBMEBRRT P XI&E
RSN EEDRERD D FRENMFEEAVWTHRBATSIL2BEL
TWb, Eiz BASHIC RS/ EEE E LI EDERL WS, £
BRRT—<ELUTISRT .

(1) IREMMENDERLZISTE DD FHAEDARRA

(2)BER A FEMAL RIS ERNT FEDORS

(3) BIEEBIEL =BT R EREE N E DO EHEEERRT
(4)BEBMICLHIL - BB OREERE

(5) BIEX SRV - # L R M E DB - B BE AR AT
(6) AR DOFUER FIEIHAE DRZER

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

current projects.

1. Study of the molecular mechanisms of toxic proteins in pathogenic microorganisms

2. Application of the structure determination method on a biomacromolecule

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

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

6. Study of the translational regulatory mechanism

X #hE RIBERRTEICLWREL - TUAB A DIBIE (£) £V 717
EFIRMBE A TR ICL)REL VR Y — LS HOEE ()
Crystal structure of TtuAB complex (left) and cryo-EM structure of
ribosome (right)
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Laboratory of Bioactive Molecules

ARREL, BEFGOEREREEEICVERERELSFDOTIN
WINAFOD—REERT D, EFRICIE REICEESTZL /08
DIEFEECRVIEIERERED TORRY. FIHN1400 -1k
FEREBVEEBEED FOHULWXDZX LERER, £ AHEEED F DK
NENREENET 50 FREETORELEEBET,

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

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

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

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

UIRZE ClE. BEEBEZ. 2 THRREMZ. BIE b3, S8 kZ
LENHEPIEEEERERTAVWhOAFEMREERT 5, FEH S

FEEEH. BHEAR. D THRENEBREZELL, EHRFHARICSNT
BEELZTIROMREEZRIET,

some system

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

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

REICHET 241NV E
DHFEEBERDSE LR
HREDF

The bioactive molecule to
induce degradation of the
target protein

D FRHMFE
Laboratory of Analytical Bioorganic Chemistry

AT REDBRATHS (LB EMEOERER ] THREE
HTWB, BEDEEMRR T — <t 3DICKAITES, F—IT, RIRW
T 7S —HRREZDISAELTOAUTAC Kl ChB, AUTAC 14
BRI T 3EEEE S SO E, MR RS E AL AR TE,
RO AL TEREEHTLS (Mol Cell, 2019)

RIZ, So a1 R SR T B HERIOBMED 53, S
BRI RS LIN TS, BRRDS DI ENE DR

The Arimoto Group studies biologically active small molecules that
contribute to human healthcare. Research in the lab is currently focused
on three major areas: autophagy-mediated degradation of disease-re-
lated substrates by the AUTAC technology, development of antibacterial
agents against vancomycin-resistant strains, and organic synthesis of
natural products. We utilize diverse chemical and biological techniques
including eukaryotic and bacterial cell cultures, biochemistry, molecular
biology, organic synthesis, and nuclear magnetic resonance spectrosco-
py.

RV, FZEIRFONOAVIIUMEOREEENL T, FEA
SUSHREL TV,
E=D7T—73 BRERDARTHD, EXFTBER. TR 1I k5

RARME GNP BISER SNz, BRI, BHFORIEMTEZ R
BEBELL TN,
AUTAC
Tﬁﬂ’ﬂbutl/l\ a par: 247
HRENCRRNICHS SU7ZI
(G
¢
A—hT7I—
EERED T [C & BBRE

YVIRVEIANHRS

AUTAC (CEBRBREDA T 7Y — 5%

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

migE{LE

Laboratory of Biostructural Chemistry

EMPEETEIRAHEN (R 13 AREBAFREebE
BECEECEMEEERTIENS. BREREZDF LoV Th
B F TH BT FLLEFEHILEM P FLANILTOES
WMEMADY—IVEL T, BIERTIANNAAOY—RRICEVTEES
REEESTVS, ADEFH TR BHELEPBELBEECEYEEER
TEBERRMDDEINELER. TDLODFHULWVERRICES BEE

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

LERICEBATOSBHERRY (H)T BRI HXI L C-CTX1ERILFIY)

Current synthetic target molecules (Caribbean ciguatoxin C-CTX-1 and portimine)

DOREFEFDICHEEIToT VD, &5, IEEFERED SR EIBEEM
THEDEBALIAL T RRMEZRE T - GEMEES FORIEEE
AR RADISRAZEIEL THRDED T3,

Caribbean ciguatocin
C-CTX-1



. RESEARCH & EDUCATION TOPICS

BAEN NN AT /00— F58%%E
[EMIPA)T T ) MREE M ORFE MR E AR RREEFORE]

The JSPB Award for Technical Advance, 2021, and the JSPB Award for Distinguished Research, 2020
Genome editing for plant mitochondria and its application for identification of CMS candidate genes in plant mitochondrial genomes

B R s

REDZ\W—REEREOERICERLTEIC. MREAEMERR
4 (CMS) EFFIEN 2B DN BYET , CMS IZIREINTRYT DARMEN B
WEFIC, SMACRUT S/ LICTFET 5 CMS REREEFARIBEL. 164
ICREBRLEZRITHRTY, RIFROMPEEICHZINIR)T
EFEAXDINIRITICERTBELRONET, — A IbALRIT7
7/ LICTFEY 5 CMS REEEF I T 28 EF (REREEEF)
PR/ LICTFAEL COBIZFHEEE T BETEMRB L XX 1S
To BIBURISEED CMS 1 RELLBBRITL TEZh oD F AR AZERE
HEDHBEEHIZ, FR/NATVNRFIZAOBETEEBEFARLEL/2, ZheD [
IO EHEMETIRMECISERED > FERM R ] (CRIT2EED T
flish, BAAENNAF 70 /0 —F 22020 EEFRE [FilE] €%
BHULEL=(20205F9A), /=, ChETCEGEFAED NFIRETHH7/-1E
MINAR)T 7 LORSEEEFHIRICH T THHTHRINLEL 7 [
EUT/ LRERMER VT CMS ICEb s EHESN/-INI R T
BIZFERET 2L TIDEGFH CMSDIRETHBIIEERFALEL,
INILRUT S LBREE R RRE T BT RS FHlic N, [HEINaR
U7/ LRERMTORFE MR E R ERIER & FORE] (ST
BEMEICLY). BAEY A T0/00-F %2021 FEZRE [RIiTE]

110: 994-1004
RETHRX

FRISHEMNIATo/00—

Kinya TORIYAMA Research Field : Plant biotechnology

EZELEL (2021 FORAMKE - BEEZEHIER. E/IIKXF BK
EHER. RRAF REEHR- B E—ERREARZHE) .

FAEAROIEEMBIEE BB R 2O PRI TEIEFHTEROEGERD B,

(1) Takatsuka et al (2022) TALEN-mediated depletion of the mitochondrial gene orf312 proves that it is a Tadukan-type cytoplasmic male sterility- causative gene in rice. Plant J

(2) Toriyama (2021) Molecular basis of cytoplasmic male sterility and fertility restoration in rice. Plant Biotechnol 38: 285-295
(3) Omukai et al (2021) Disruption of the mitochondrial open reading flame 352 partially restores pollen development in cytoplasmic male sterile rice. Plant Physiol 187: 236-246
(4) Kazama et al (2019) Curing cytoplasmic male sterility via TALEN-mediated mitochondrial genome editing. Nature Plants 5: 722-730

Biotechnology, Japan, 2021)

BEMEMOI FENTIEMRERBEEETHN\DOCRAEMNTFHRE
(2021 FEEAARENIZSENMIFE)

Molecular biotechnology on brewing microbes and its application to fermentation industries (Society Award of theSociety for

Katsuya GOMI Research Field : Applied Microbiology

B]E31,000FE U EDOELISHODP EDEHNEEEE RIS A
Ih. MBOERAELIROFRICDHBEDEEERI-LTVWBZESHH.
ARERRTHAMEN [EE] EOFIENET, UL BEOHFEY
FHRREHI—DORBOLEEMEN THIBRHI RN THIEFIIIL
BENTWELE, LA, AMREIRICEUBIEIC ST 28 EFHEBARY
HRTHO TREILIN/=DEZZHEIC DY EDRRBEICHIE R FLANIL
DREDHED B DN, KFEE T THLSLDEEERDIARE N LR
HEOAFENTEMBICBATIIETHENDE S/ LERICH DR,
O EORREREN KERELEL L, S/ EEFHREAFRMT DS
RICHEWH A, RSNV —IVIERZANT / LRARICEWTSEHDEE
FHIEMOERERBICTHEREFIC. RREOZRASIMEAM D E
BRI TV-RRICHETOO TEMICFIHIN, b EORRIM LS
BOERICOAWVICEI->TWES, — /5. MEN EETIREEE L
ROLBELT LT U HBEROEETOREHIEIC AmyREMalR D2
BEOHEERFNIEHBIIEIMA T KBO LB EFEE THREN
(CEEINBTINATIZT—EHEDHEREETOREBICEHIEER T
FloCHRWELEL, F/- FILa—XiNEIBbh 3R FRIEHIET 32
EE), FUT D RBRDA ST NI AT AN BRBERESEETED
& SBILEBEETFOIRCRBE(LICLIMRNANREILTH2ET

RR@WX | (1) EARBHAENTH 100, 5-18 (2022) (EMTFHZHHRN)

Rk Bt sz 595 mREEhE

BB NVEDEEMEN TR LTBIEEASNICLELE, ThHIEHE
ERLCHETHIRRBICLZFRAMBENDSEEICOEN B EN BTSN
BRRRESAET,

BREERABEROSEE
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~BEABENDBILPORAEEEZRT ~

Gut microbiota induces the secretion of maternal antibodies in breastmilk

i L sz

Bk, BB (/S BHRO—D2TH 5Bk AMELE
) o R h, BFBITEINBELINIBD—DTY, B4t B3
FOMAEEICEDIMEMBBO AL, ARPSEEEN-BERA
DRZEREZS (/X1 TIVR) ICEHEL TWBZEEBESNICLEL /-, E5ICIE,
B OHAY EESNBEI/SA TIVRD R EEEN DO B0
Ik BEANICER T2 EDBAME (- B. acidifaciens. P.
buccalis) DIFHEN BB THIZEEREILHEL, RE.MEMEEH
WTZhSDOWMEMERE T L. BADORFENrERICEIL. —H
T ZDEILIRBEDBHAIZ, B3R RMAEMEROMNICIRET5E,
BIPORAENSBEICENT I EEEONLEL,

INMTIVIREIE, BBEICRET B /MBI THY), M TIVIREES
REICEHETAMMIELWEAEh 12 5 B2 (FIEAMEN) I
WIBRBICEEFETIIHBELTHEEELTVET, B4DERIL. HE
FORFEDEERIE. O/ ITIRICIFETZ—EBOBHMRICIHLT
IIEABETHIEFIERL WAL, T ZDBFET. BMfErSHE
fEAOXMEP RN, R ICRBEROBE M, SBI R DD
EEINTWAZEERLTWEL,

AIAREBL T, ENCEME VBB DEIZLEN L - R HEEE
(B DOIMAESE) £81L T2 -DNDBEREN RHESNELE, 54,

BRI EF « tREE RS, HIEREE

Tomonori NOCHI Research Field : Functional Morphology, Mucosal Immunology

HEHOBARERRELETANAT T4 7 AR RELENDICHN BIfFS
hEd,

BILPICHAN EESNIANZX L

P— Usami K, Niimi K, Matsuo A, Suyama Y, Sakai Y, Sato S, Fujihashi K, Kiyono H, Uchino S, Furukawa M, Islam J, Ito K, Moriya T, Kusumoto Y, Tomura M, Hovey RC, Sugawara J,
o Yoneyama H, Kitazawa H, Watanabe K, Aso H, Nochi T. The gut microbiota induces Peyer's-patch-dependent secretion of maternal IgA into milk. Cell Reports, 36: 109655, 2021

BEERET 77N OBRICET EHEMREDORFRE

Development of the microbial pesticide for controlling harmful and/or toxic plankton

Ay 5 #xus

Goh NISHITANI Research Field : Aquatic microbiology

EEOR2HE NOEMICEEV, HROKEMTELEMUE T TV
Y, VHXXRETAMED_NEE I, AEEREIEELVIREY
RETHZ-0. REBICELOERR A RELKEZEL GEEBINTOET,
LU, BBEBDHEM T Z 7R DI EERIENT 28 ZHEHFZD
EEERL. BEORREL-TLEVET, BEREMNOREBEHREDH L
5% HERHICL->TKEEICHDEALHELRIZLET . 2012FE,
SeERICESNOREMHNI AR LIV THEILTOET, 2019F(CFA
o6l REEFFALIREEMKEREMEFRSLVIERFZEDHEFR
wICEY), FREEEEORER T I IMACEEL G T3S £ 4%
ATHHTRRELPSFHREL. MEE THIFEETIIEIRINLEL

COBEEEYDBETHEEEFHELGANSEEZD, ZOTEEYISETE
DEET IV DHRFEL, EREEMDEELT I TN AZIE—
PIEELEWCED» DHNEL, T BET N (BE) &%
HEF. COBEEYMBELEBFETIIEN TET . KPHPSEEHEHLTLE
STEPRHPNELS, TNODEEHIITDEEEYE. KPDEERICE
KEFEBERIFIHEVREL [MEMEE| LT, SLOBEICEATE
ZABEMAERLTVWET, MEMEZSEEETRELTVWETH, Fad’
HREUFEEMISDECH, KRBDATROP->TVET, BL. &
DEEEMEEEDOESREBEANEATIENF TENIL, FTATEE

BR2Y  KEWHMEDF

LBIKERDERICKZEM TEErBLNELA, TDIOLEIEEZR T,
MRERITTVET,

B BHETTINARKED
BB THE BB
FEEMFREEY HE
TN DREETRER),
HBRRAA A TEBR,

M2 HHETFLINOEBICEIEELEER(B) . FE
EMOFINCENEET TN EREL 38R () o

FEBY 1. Nishitani G, Yamamoto K, Nakajima M, Shibata Y, Sato-Okoshi W, Yamaguchi Y. A novel parasite strain of Amoebophrya sp. infecting the toxic dinoflagellate Alexandrium catenella
“m (Group 1) and its effect on the host bloom in Osaka Bay, Japan. Harmful Algae 110: 102123 (2021).
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BMKEZRICIS, g - WIKREADREEERL D DH AOEIMIC
MISTBEEMDOBE LV KHSNTEY, FHEND DREFR LN G R

EEIXTLOBEDGRALE-TWD, I B2DERERDHEST
Bif 9 2ERRPINSEHE I, 2. AREFEBEETERNDE

BEREBT IRV REICIRAMTIEMEES AT LEEETS
ZEPLLKHEN TS,

BEMRFTIE. FR15F4R. EES LOBB TOEMEEDIAR
R THo1- B RIGEESRESAEE S XT LER(IE7—IWKt52—).,
MEBEEMERRBEME L 2— 5 EAKIGEES XT LS (&)
TA—=IWRE2—) ERFRLTHEE L. 510, EEEREMIBAICHRET
DEEERET—ILRFIEEELE (MEX v /XR) ICHRLTTEAE
BT —IWREBME2—] 2R,

NEZ—IVRE>2— (AR5 E) 13, 2,215 ha(RRETFHLEHXD
F218) EVSAKET A — LRI M- B - Hi A N T I REES N,
KEMBRIZEL TIEE—DRIELE-TND, ZlTr—IRtE2—(1
MESE) 3R GRE) SRR (BE) Y HSOHR=KRIBZDO—DOTH

B=REARICAEL. FEMNLKEEZICA-REMREREERL TV,
A5, BEERET—IILREIFEE AR A E) Tl ZhalUpsEIcE
BDEIEEEMKEZICEL T VE— M I THITEICLEERTT
HRNEE RS LUHERBEZN LR SDOBRBTMELToTS,
F/o JIE—ZI B D3 S 54 B E EZARRDX v /32D
R EEEZ BEHET

AT AF
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MEEEERT—WNRERE > 52— DRl
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FEISHMKEER T2 ATHEICLIEREEERVTRE-KIFNDEEERE
U REBEROT— IR EC DI REREL TLD, MEEEEDESENS
DEAIFELENONED S, ZRIERHMEZDRFENDICHMRZRILTFHTI TS, #

e AT BEL MUK E R D720 DIERRIERF DIEAICH I A TS,

FRAA-EH- B OESENREVEREBEES X7 LEEA R - BEDKBENRE
5 LSO T—ILRIRREHEEL T B,
BEERT—INRED.SHIC. KRG E T —2FOF AT FELL TOMIRIE
XE{T-> T3, GISYTZhIT T 1)

U EKIBEEY AT LEREEEEE) BN S

AT LOEEEERL. BEERET—ILRREZDEIE
E-h I I TF RV TN L T E BB R ED=OICEHL TV,

ERDEZ=ZY

WETELO N TEE ICLPERIER

EEREEEE S AT LAEB (awmes g7 — ke a—)

BEBEREES T LBIET—ILF e 2—) E LB »5ALE
70km, BFIERIUIRICET 2 KIGTIEFRR/IEHBXEH OIS, JIE
BT, SRR D21 B (CEAY), #8ETE2,215ha i3 RAL K F B ETED

86%% L. KFRIHELTSLE—DRKEZE D, FTFIFBBAR17EIC
RESNEEEFERS TH), BE RIAEKFICBESh DS, BE

21 EICF RSB EES. TRI1SEICIMBEAEET— LR
BMRE 2—EAEISEES T LEERYRIEICED, E2—RIC
BT FHEDBRMEIXLED AT M, BREWE AN TE M, EH0L
At EKAPEBEIN TS, BREDAFEERELEN S, Liniifiz
BALBREESHERRTIEREESZNCEOIHE R, TThNT
Wb, HEBE CEERFED-ODEMBEICEAOIEET—ILRE
?7&2: 7%—7—57“6—7—&0)7“ DICIEEAEBEE T — NS EP EB L EEE
L. FERUOKERENDHARIEEI TTHh TWD, F/, I“Bﬂ—?—
BOUBEERERFARELLT. 2EOAFE SHEEPHE
EEHRIC. (Bl E[BEXZ25E] t@?&bﬁ‘v)t%a)ggﬁgﬁg%
HE-REHIVITHONTEY, HBO/NFEFERER, HE AN RELEA
FEtEIF— 7&(‘_’#)1&6‘&?\,\60 Eﬂ Fd, HISEYRERE. Et—&)
WML RS BMRIEEIEY. HMERZO4DHEN &), IR
®y$§7&5’*b§iﬂ’&/ﬁﬁ‘b’ﬁﬂ$ i —H (18- KB (Ch BV
TA—ILWRIRRERFAL TS, o, At 2—DEFN/-BRIRELED
LT, ERREMESIEDZAZFERPHE7A7BER7 L OEBERERK
Wi, BARIERS I A2MSERENK. I, M4 (REME B
AIEATE), BLUOHEDKBERAEY X T L, B EYREES. T
TREEAFR. EFRIE. AEERBAFMGEIFKBEBIN TS, &
2OHESTERAOMREICLFHIHIN TS, B-H-BEZEICHL
TH BRP O OFLEENEMZ -EFEEITOICEICELY, HIERIRIEDE(L
NEIFFIINT VD, ZNIIE—BEBERATEEZTBORFEDH
FERL. BHET A E AL RRNOTEFMEE 1/ TH D, At

2—TI3, BETBEEERE
TRERRNDOTEBEHML. BELER
EERROMEILEZBEL TS,

ERDAEST . ABEEBEHE DB
ERELTDINTADENTEY

BRA L FEISRI-EEBIREESZT L
O EES.

BERA (71— WRREZ] M7 — IR,
BEHAF: [fEMEGRFEI-IDEET—IL
FEB] M2 ORNEHEERS.
BEAET[T71—VRRER] I b 0
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[-] ] ara FhLTES TS

BEKBEED AT LEB wi7—nrer2-)

BEKBEED ZT LB (ZINT1—IR e a-)1E ZBEV7 AR BERERBOZ/IEICAEL W35, MEEFEMERIEME 42—ttt
G TREUVEKEEY ISR IUBE MR CHd, BEBENETIAFEBRROFALREEVOEERBICHL T/O-/NIVEBS,SE)

HEZEDTEBAMEBTRTHZEEBIZEL TS,

AR ZT LERIE. #E (Fi) SR (BR7)
SOBPECEFRIBOSRLBFEENLE, 147
DHE -MREGFICETFh TV, ZOLIBEMN
DHET, FRPEEAFRECHTIEE ESE
EfTo TV, BFICEEIFEELPSIFEENRE
U-EEB T EBMBE] 2FRAL. &9
FESRETAHEILL-TBEEMD S ML
REL. BEENORSENRNEEEBILT
UKD DEMEES AT LI T 2HREE
BEIT->TW3, RFLIOBEMEHEREICLS
FIHELEL. RMWICHEN AR EL £ H
HIh T3,

B, AL 2T LEDOAREECIRANCIEN 2% 7B

2. REM [BE] ICRVAH, EBT—IRICEDIFEEE

J0-NIVRZEHEE (AZVH)

BEMRR- BFZHOBEI-X-TO-NI
BEHE (L) DAFRBOREZMLTOT T L
(AMB) Tl3. BASRHIBEET 3BLVEEE
BEARTRECRAEE DEFEDERERREL
TWET, S5, FHEFIEMEES (RFBEHME. &
FEEMSE (SEM)) L USEEEHKEEM (V7.
20, B, BRE) DRERESTEDIXIVES
(CER=N

B1. AMBZ2AEL, REFEHNSIHRKL. BT 2. 7
D#. PCR, qPCR. Rt —4r> XA
(NGS) ? # 4 (lllumina,Nanopore % ) %
VT, BB DNAICE B SN HTRICIR
HU. FATENRELERE LTI,

2. 2021 F D AMB #54

RERREERATMAL 2—

At a—3 ). BE. KEGERFABHIMRETIEEMRERICS
W, EABpE- e BB ICE TR E S FEMNICER T I &ICL), %
BOHFESEVWEZBKENORELER. BLUZTNCLVEEIN-BRD
REMEREMEICDOWT MBERICHIR-FHE T2 124 X T LDOREHEEITOIZ
EEBMIC, FR2TFARICERFMABAD L 4—EL TS, B—HA
SENKELMBEEMBEL T 2020F 4B LB HSENFRBIN T, #Hir-
(CFZREEEEH Iy MEREREENICEEEL. ERREO N EFHEITINL
BOEBEMGFRFBAER) AN R EREGEZICL), REERRBEDOERE
HWEMREISICHEEL, HREU—FII3RERBEBEOREICEMT S, ©
La—li[BREZ]. [Re Rl [taEiE] HLU [REEE] D456
FATBR N, 22— BI8TH/A T — R AT LOBEICDHERFRY - 5T
ERORIKEERNICEETEIBEAMOERET). COBEEERTS
7=OIZ, £ 2—TIRBADEENN TV I ADEEXFEEFHRE RE
DEREMBTREHEL TV D, Yt g—h— L= hitp://www.agri.
tohoku. ac.jp/cfai/index.html

Interdisciplinary Seminar on Mucosal Immunology at Tohoku University 2022

RBREERF

15, RESW S LU KEEYICERIICHH->TOWBEFRLE
VAT LI DWTHFLANILTOERMEETV. BEKENORS
BREFREREMBESARICETIEBRRMERART 3. HFHE
2R EF] 2AIHL. ERBEORENDFRSOHELLEN S,
FROEREMREIEIEFMEELBTRT 2,

EE o

BRIBEIATLIDIPHIRESIVERICETNIAEENE (B,
MEMBELE) DESEHRE - FHAT2EEBIC. BROFEE- 2R S
EEMIFIEE LTS MBI D R ERANDEE L KL
SRR EIERAL CRHME T 23T 2R T 5, 352 AV XTLER
ICEREKENDEE - SELICHEAT 2010, £EREFOEY
b2 EREZW-FHE T2 — REERMEREEET S,
HREHP

T A—THELCHFEMOEAEEEELTDEGPEANN DL
EZTEITL. T TEENA TR OB RILER 5, o, 1>
2—HIEXFEEOBIGE. ERFERME ©EAL CHRiliFEEDLS
R LICEAE T T O AEBEEEEHNICTAZTO—/NILAM
EBERTIIEL) HRICET 2.

REEIREF

L a—lBIBTOY VMDD EEIEE MR ROARIEE

YT D,




RIERABREXEEE2—

SRECV T EEME. BERILICHL. BMKE BREEOREL
BR{LEICIZEMSHEDOHITEMILSE, Ficrl e CAILLARAL

DU RERAMBEMEERMSSCRBEROMI - FTICET3
RERRMENIANSEEDIC, MBEEERT— VN HERE >
g—, TEMER REBMERMEBRRE L 2—FSEHLLH D, E

WIRZEIEEE T B2 DIRR- BB EITOEEBRIEL T SFBFARICEK

-REE IS SRS

EREOHACENFRMOMSRELEEL T BMKE-ZE-BR
EEZOEYPEEEENEDFREGIMRIE -FMAREEIELT
W3,

NNz, RALERBEF €2— (FR26F4REHIL) . EMSHRMEICH
Pt 42— (FR28FE6ARIL) LU RBMRRAET TN T+ —L(F
26 F3REHIL) M EL. KIREARKENSDER, £MSHELEE

i

B

ZBFY Department 2 )L—7 Group BDOEBAEF Activities @
=
R RERRRREEF R - EH>058% zggﬁﬁﬂﬂ*.Eutﬁvéﬁﬁﬁﬁmﬁi-E#()jﬁmﬁﬁ-ﬁaﬁmﬂTémﬁﬂﬁ §
IRILE—EE NRAATR, Kigk, B, MASOBSARIRLY—ORNBE®RE. TORRCHER (YT s
U—ZDRNEFSOMRHRE HEE 2
[
AY— bR Oty MERPICTEEBLTEA N - BRREEF SN T 3 RmETHBAV— MO E
WT. LRSS 3 EES CET SMANRE LEMENONRGEEL The 2
J—K - IFUFILEPI BRBITE EHRKEEORBTHED RSN B4BRREY - EEY. SLUHMHERSERAIC. HEE%E £
BHERBERRET DT L THNABEEIHANREE S =
BRI - FHE BSEROAMTREEEE L T - BRI, RR0E - U - &0 - 990 - 2% - B0 - s i
CBI AR EET. BECERL BHSHINIRRBOMBEEE
KB EATPY KEREEER BMSROIERBOEE. BiCHIIBEEERHTOSACEHEEROANIL - BALBED
WERERE
KETOHI b AEMOREFE, NTEG. AENOSHARRE, Kislf  REEOKEMOINT - SBRLE
REOMFRRISREHE
BB - SIS EERET B EMSEIEEARETN | EUSERORSLEEMOHRLEEISEZ LB, HENTES - BB EMERSFICE
T HMRERE T
{EEEPER EEREWE BEAFAERSESSIOSHKES - BINRHOERE ST 3 AHER. BONEIES KUBKIC
BT IWRERL M E
{PERES ST PEHEE - FE EUH—FE NG, FRERCHT I8N - PEOTE. ERESHECHEY 3HATE, Wik

BORESIESEITO

R RERBNE 22— DB B H

BEREMRFE > Z—

RIEXZREREZMRBNE RS EdmRFE 2 %—(Center for
Agricultural and Life Sciences using Synchrotron Light; A-Sync)
3. 2018F 415 EE EFIAL - R X FE X FREFMR TR H
S HFERBS T -2 TN — T OESESSICRBE- AT EEH
T. 2021 FORICEKIBENE L= A-SyncIZIZRTE. HI30RZDHEH S
BELTVWET, BE-ER-REEPDEL-BE- EHRIFEEOERE

EHLTWET, Fo, HEERICSVTFERERN EENICEETES A
MOBRETIZEDEIND—DELTVET,

(XL, SR EERAL TRV ZEICEN), BFEMER O — | BEkEES 3>
BHLUVEEZESEHET T EMNEL TEBIETT>THIET,
B SEEMFBIC OV TR, RAEKRZEBEMHF A/ N—2a2- 27—
MAZ 52— (SRIS) HLUNRZFE A/ X— a2t 42— (PhoSIC) &b

— [ErEamsr | [ mERresvax
— | Ay |
— [REnaesvay ]
L[ 5 - EEiar | —— [ aeRresvax |
— | £@RELI vy

!

— [mEkEEs> 2>
— [ AR - WP | —— [ R&NPEesva>
[Zawwervay)
— | BEkERS a3
| +—[menzessa>

— | &EHEHEEI 3

— (% - sEm

— | EE - E SR

RS ERRR 2 —1EHE

R HERRSTR FA8R (PhoSIC 12{3)
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151 E53 9 3 I I S Y IR BN I ) E

AFFILIATED INSTITUTIONS
and FACILITIES

RIAXFHERZERTDEE

BHEEREZE. BIA7ERROMIS RS EPRRFICRIRRS
h-HLIRBERDBER TH D, ILIRBEREIBZICAVRIEFERZE
BRZEL 7= (BBB405F),, ILIREBFZR DML, 77— DEEELY
BE[HE VE. EPAERRUERSICL T ATOLEEEATHD
BARICTED TREFEER | LTWEES S, FiFHEAFE,SILBET
EAZEN HEMILT(KRIETE). —BHNICKZICEZHBE OSSN
Khhip ERMRABEERYP EOBHBEORREEILM S D
EMKEZEDIRELCEERL CRBM22FE4BICARZ BZEH EIFRSN.
HETREIRICEEZMREZN RB SN, JIHOEZHEDESE
PIaE -7, BA2SEEFROMS X BERICHFVWHEZTHRE X
(ZHEEL. ZDIZRBFIB4AFEDEF K ER BIIOFDEFHNEEL
2T RBHMS3EICEZNEE LT ZUTFER29FEICHFEILF ¥+
INZZFEERL, BEIUTIE XD —AICHETERNS,700 m2, FEFEH
FISTONKEREEL T/ X a2 — et o7,

CEBEMAIZR, BARERZOERIC. HILOTIER L. BEE/NyT

ICUIHILWEIEE DSBRETH B, CNODARFERFEHULIFNSDER

BICHTBIva ERRICBICK A TE DD
EFREETH), SMI3EERDESTOE
£ 4. fEF995,000ff. #E63,0001H. 5t
158,000 TéHV). ERE#I6,000DEFE-E
BrglHIhT\3,
ErEORZORNER4 ERIHEOTLS
AEFEFHICHEWTH, B EOEENETL
TUADERICHFVERHNR AR <G>
Tro BEAEIISHSEERDEEE T2,300
FBEOFMEEARBRT2EEDIL. EFJv—
FILDOEHFZHHEANTNS,
ABMOEFKEZBNEREEATIFE ;
DT RLELEHERBEERRATIEFZNICE swi-ex

W, BE SRR REREL TOREERLTE, FELH*v
SISZBEERIC, SRERFBOHESTAEMFRERICEN TS
B IEREE L BN —HEREAHL12EZHTH B,
BEAEOERNZIUTORN. ETATHEFUVERRDIHDDT—
= Y ORLXINTIE TNV—T TOERREER T V74T 53—
ISELT—TIVEERL. AT OERER L ELFERLEYSFET
BIENTED, RICERLBOSAM IR ECHEET 7 TISFFR
BB/ N BEEDIC HABIPEATIDAT2—FETIEEDRINR
RERBUEDSTIFEIEB TN TED, F/o. ML EIRITT
A7 D7 P, MRS L2 SR EBENBOEREMA. 52
B BRRICHEL MM ZEBEL>T VS, REFBICEF v/ ZAHELED
TROVNGZHABER. F950 AP INA e BEE R ER LR
A VI I RMIENEF A2 INZAD TN —(ZHIIEL TV,
BFARBRFEHEBUIARRBOFRT. A4 2T BV, RIS
HBELTOBEIFH X v NIOREMTHY), BILSHEHEERR
THRFBICHVTRFZDRISFAERALEL CTOREERL TS,

F—-Z YELR

BIMFIR

EMRRZRARIS. BV TR IEER (R R. Sub, UHF) REMERER (V2. BV,
VX) . REATRIEEL (= TR . EVCHHERE- TSR PR H LU EEE 1548
BENTWET, F1T7HM I AP BELERNEMNEF NG THEEEHIC, EHH
ROFBAPRETEENLGRICETIERMRE. ZL(BEZAZRB-REDORE
EEREERE T2OEBMEETOMRREL T [RIEARICH T IEMERSIC
¥ 2R F2 | ##5FL. 3R(Replacement, Reduction, Refinement) DRAIZEEL

TEZINTVET,

WEYEERT1—ILR

2.73na DIEMEER 7 1—IVRIE. Bl (it 16m (RERHE3
). KH18 M. RyrHIEH2E) & IRH T XE3MR, &l
BAHTZXESKR, HEAR, BRI/ N T 7O 2918 (A
P1E161%) . ATRE/NEI T 7N A 1088, AR EE
HEEREREFIR. ENEBHEERRER AEZTLEN HY
Yo A3 HIX L TESFEMPREEORIBEEEIC
BT 2EBRET>TVET,



TR SRR

AEER CRIMENDRBELEDMEETOTVET, OFDEYIRIBFIHMEL2ED
BEENFH), ChHOEEB TR RE. SRE, HMERE. BLURBRRELED
IERELHIED RIREE Lo TVWET, ZDIBAEIGKAEICEEE LA OEV B
{ERFREPSBEEDNIBEETCOBV BRILRFREDHEDRIEETT T, iR
EHIErTREa R ERBEZTLHYET, ThEDFMEEREL., I EDSFLELIR
BERELEZGTOBYDOIIZEPZNSDRIBISEIC T 2 E A FEN DIEH
PIThh TV,

e

EFIRMEE

EERETIEMEE(HIL SUSD00). B A E T 581 EE (HIL H-7650) DAk IZ 5 #1
DRETLIEHEZREL T WIWF3I70—L(ULTRACUT S)M174> R/ Yy, A—Red—5—,
FZIYLO—2— FHKILAIBRE, EREKER. REZIEED HVET, 1EWHER-
EIARE BB -MEY TIBEEOBREToTVWET,, £ BEMERZT Tk,
RAEKZOMERF. thAF. RELSEOAHICHFIEINTEIET,

AFFILIATED INSTITUTIONS and FACILITIES

TS R TR R BRIt AR

SR TR R MY . IEREH SRR R) EERLZBZHLUE
BRIZIAEETICED TEDRGHRIEEL T, °H, C. PP, S, "1 5&, 22785 N6,
VIZREN ERFIRET T, ERTFWT7TESHV. 4FND—MRERE(CHZ. . KED.
EMDERBT ERD-ODIENMENERE. KIEERE. BMERETOIERES
HNET, EMMENERTICIHSIAENBEEL THY. B EREICI3/\EA
DEEAB T—RPHEBEIN TV IRAB TN BEEL TWET, BIEZICILRE S FL—
2 By B—, 17O 7L—bRI-TO—FNBIES ZT L, TV ZI L EFEHER.
RadioHPLC %z T4, 144 RIZIEDEHAIN BIRETT,

KRB E

NMR (Varian 600MHz-400MHz). &2 fREEE & 5 Et
(JEOL JMS-700). ESI-TOF/MS (Bruker micrOTOF-Q 1I ).
LC/MS/MS(AB SCIEX API2000). &R {F b E & 45t
(Thermo Fisher Scientific DELTA V Advantage) &n%EE
A, EICEBEAMORIEPIEESERICHVSNTTVET,
MRBADAHLEST, TSCHBL THBIODZ I HITVET,

=N TS !

SEDEFHKIEL2RDIEREEH
HINET, RKADECEEER.
SRR DIEE, $EEEMICL T
KEADRBEERRFET>TVET,

£ (The whole view)

18R %EERE (The homeothermal laboratory
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AEEBRER
. l T717J AE j()( INTERNATIONAL ACADEMIC COOPERATION AGREEMENTS

ERARRIBER—EE orE- 112 1186 (ASBIGERSD)

International Academic Cooperation Agreements

NP4

Germany

F528

INEGEYERTE

NTSTTa
Bangladesh

AV RRIT
Indonesia

Argentina

TIEF

A—Ov/NAT X HD-ET7 XA r
Europe,North America, South America Asia
BERSA =] bz BERSA - #hizf
Partner Universities Region & Country Partner Universities Region & Country
EIXRFIEFE ARAY FEMKERRRIAF EE
Faculty of Science, University of Vigo Spain College of Agriculture, Jeju National University Korea
TEU7RZE (KZREBE) * ARAY BIEZRPREF =r)
University of Seville (University Level Agreements) Spain College of Nutrition, Taipei Medical University Taiwan
D=7 25 U REE YR FMRRER e REEFRY (KEBIHE) HE
Graduate School Wageningen Institute of Animal Sciences Netherlands Ocean University of China (University Level Agreements) China
D=2 REEYRIE IR E b BMNKE (REEHE) HE
Graduate School Wageningen Institute of Netherlands Yangzhou University (University Level Agreements) China
Experimental Plant Science,Wageningen University
e ERIEKRF (KERHE) HRE
IR ERMKE Future Food Utrecht TV Beijing University of Technology (University Level Agreements) China
Future Food Utrecht, Utrecht Univereity Netherlands
- ) ARI—IVRBIXZE (KZERE) AVREIT
EERFRE ABDORLREMRFET (KZEHE) * N4 Bogor Agricultural University (University Level Agreements) Indonesia
United Nations University Institute for Germany
Environment and Human Security (University Level Agreements) /‘“7’\"‘7‘\"5‘/7(# (j(ff'—laaﬁfﬁﬁ) ES ARSI T
PN . 5 NN Padjadjaran University (University Level Agreements) Indonesia
FINEFUEMIEREMITET FINEIFY
Centro de Referencia para Lactobacilos Argentina Hov AR (KPEHE) * AR T
— N GadjahMada University (University Level Agreements) Indonesia
T AARMAF B IS XN : . v Level e )
College of Agriculture and Life Sciences, Texas A&M University USA /\ﬂ-gj—:,ry*i%ﬁgg ARZIT
— —_ N - N Faculty of Agriculture, Hasanuddin University Indonesia
ATV ZF7AKET —EARBRRIERISEE 7XUH
Colleges of Agricultural and Environmental Sciences, University of USA 7S 5 24 24 SRS
California, Davis 77'74 /'\"‘\"*-7— (j(—?—FEﬁTﬁvE) ‘r/l‘f o7
Universitas Brawijaya (University Level Agreements) Indonesia
LINKE INI5F7a
Faculty of Biological Science, University of Dhaka Bangladesh

CxISBRER)



STATUS of GRADUATE
(OVER THE PAST THREE YEARS)

STUDENTS

%ﬁ— 'I\:I-.zB $ %ﬂi Graduates

AR KEE -1 BRGE eE (L2 EhEE ZDIhBGESE
Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries
Ee SEEFIEHE NG ZDBDHE
Edu?ﬁon Non‘-%Proﬁt Organization - @il seﬁce Other
#1248 3R March, 2020 I3 3R March, 2021

111
29
5 /
/.
FES

Number of graduates

154

1

11

FRE

Number of graduates

163

123 119

EEE AHER k- RIRAREES
Transportation/Communication/Public works Finance/Insurance/Real estate
P i

Going on to doctoral program Research student etc.

SFAFEIA March, 2022

FRE

Number of graduates

156

119

j(?—'ﬁ: (T@iﬁfiﬁﬁ,ﬁﬂ 255'50)?:%*5) 1'%7& Graduate School (Master Program)

ERMROKEE -5 BHE- g% {£2-HH%GE

Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries

£ - - BAFETT SRS JEEFEE - REE

Education Research institutes Non-Profit Organization Civil service
o,

Research student etc.

SH2FE3A March, 2020 SH3FEIA March, 2021

12 16 9
14 14
BTE BTE
Number of graduates Number of graduates
19 121 23 141

9

TDBIER EHEE NHBER

b (RIR - ABPEER
Transportation/Communication/Public works Finance/Insurance/Real estate
Z DhDHIE =y

Other Going on to doctoral program

SHAFEIA March, 2022

115

19

BTE

Number of graduates

12 130

\ 1K

j(%ﬁ—lg)?: (T@iﬁfi?ﬁ,ﬁﬂ 35'50)?%*5) ﬂ%TﬂE Graduate School (Doctoral Program)

EMROKEE -5 BRGNS {E2- Ol T DMEIER BHBE NHEBEX b (RIR-ABPES
Agriculture, Husbandry and Fisheries Food related industries Chemical industries Other industries Transportation/Communication/Public works Finance/Insurance/Real estate
£ - - BAFEET RS JFEFIEE REE Z DfhDHFE MrREE

Education Research institutes Non-Profit Organization Civil service Other Research student etc.

SH2FE3A March, 2020 SH3FEIA March, 2021

BTE

Number of graduates

30

BTE

Number of graduates

28

13

SF4EIA March, 2022

i

BTE

Number of graduates

18
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v | = N 4 N

Bk B E co2omag1mmE)  Staff (as of 1st April, 2022)

X 57 7 B " _ ZFOMOHE =
ICEMOT?:‘@S Pff%sigrs Assoc%te?griisors Assis‘ta%?ﬁessors Rewamz]A?sEociams FHTERIR TR FHIBH /_\r‘égmllscglﬂggﬂ/ Total
FRFERE AR
Graﬂﬁate School / Faculty 45 25 42 1 2 3 €8 151
WBEEER T —ILNEEMFR > 2—
Field Scieﬁlce Center s 2 1 26 30
BEOEE 4 4
Tohoku University Agricultural Library
L1 47 26 43 1 2 3 63 185
?ﬁ—ﬂi%& (2022F4AR188HE) Students (as of 1st April, 2022)
F B
Undergaduate students
X 7 AFEE 1FRIRE 2FERIRE SFERRE AFRIRE B
Course Student Quota 1st-year students 2nd-year students 3rd-year students 4th-year students Total
EHLERRIFEI—A
Plant Scie:ltj:e ’ 27 28 28 83
REIDAFI—A
M ERISR ﬁicultlﬁal Economics 9 10 1 30
Applied Bio-Sciences ;GRS
Animal Scli:;nce ” 27 28 29[1] 84[1]
BEEYRIFEI—A
Applied Marine ;;Iogy 3 [2] 29 [4] 33 [4] 35 [5] 100 [ 1 5]
EMftFEI—A
ISR R Biochemistry 30 29 31 90
Applied Biological Chemistry (a2 §
BioIT)I;ical Chemistry 30 31[1] 30 91[1]
N
ol 168[1] 101] 160(2]
Lif 150 161131  152[4]1  160[6]  1e4l6]  638[19]
AFERIELFRIZAHI2F DOFRIE
Master's Program
X 2 AFEE 1FRIRE 2FERIRE &t
Course Student Quota 1st-year students 2nd-year students Total
BEREMRIFEFHR
Biollogical Resource Sicences 36 6 [6] 38[5’ 44[1 1]
ICRAESRIFER
Lfe Sconces 35 0 [0] 38l1] 38 [1]
EYEFRIRBIFEI
Bioscience and Biotechnology for Future Bioindustries 38 10l 34[1] 35 [2]
EYAEERIFER
Agricultural Bioscience 81 68 [7] 0] (9) 68 [7]
B LFEFI
Agricultura Chemistry 44 47 (8] 0[0] 47 [3]
A 234 122[17] 110[7]  282[24]
RFRIZLFRIZRIABENDRIE
Doctoral Program
X 2 AFEE 1FRIRE 2ERIE SERRE &t
Course Student Quota 1st-year students 2nd-year students 3rd-year students Total
EREYRIFEFER
Biological Resource Sicences 13 6 [2] 5(83] 30[13] 41[18]
ICAAESBRIFER
Life Scences 13 2 1] 7011 10 (4] 19 [6l
EMEZERBRRFE T
Bioscience and Biotechnology for Future Bioindustries " 3 10] ol4] 20 [2] 32 [6]
EMEERFETI
Agricultural Bioscience 23 20 [7] 0] (@) 0 [0] 20 [7]
(L =IR
ﬁrﬁltural Chemistry 14 7 (1] o[o] 0 [0] 7 (1]
L 74 38[11] 21181  e0U9] 119138l
[ JRAEAZZEERL. RETHB,
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[ ] indicates the number of international students included in counts.



ﬁﬁ 1_L . Access

AERERFZMERRFE (IIEaHEX)
MBEEEE T —ILNEEMRE 22—
BEERT «— L NFIEER

T980-8572 IlEMBHEXFEFEE468-1

TEL (022) 757-4003

Graduate School of Agricultural Science,

Faculty of Agriculture Tohoku University
Integrated Field Control Station

468-1 Aramaki Aza Aoba, Aoba-ku, Sendai

980-8572, JAPAN

TEL (022)757-4003

MEBESERT—ILREEME L 2—

BEBEGEES AT L (IEHX)

T989-6711 BHEXIGHBFRRFEMH232-3
TEL (0229)84-7312

l L}

N s
J1 '

Kawatabi Area

7

i €

N Onagawa Area

r

Field Science Center (Kawatabi)

232-3, Yomogida, Narukoonsen, Osaki, Miyagi
989-6711, JAPAN
TEL (0229)84-7312

MBEREERT(—INEEWRR 42—
BEKBEES AT LB (X)HX)
7986-2248 EHRH FEENL IR/ FE2TH10-1
TEL (0225)53-2436

Field Science Center (Onagawa)

2-10-1, Konori, Onagawa-cho, Oshika-gun, Miyagi
986-2248, JAPAN

TEL (0225)53-2436

ILEHX

Sendai Area

ﬂJJ ﬁi‘lﬂ[z Sendai Area

ey 2
Kif‘at-ggjnzﬂata. .ﬁﬁﬁw
Kita?‘steﬂual:?\sﬁ .. ﬂﬁ—F%
\ WAL ARDSH T kT
H 8 [\ KLBYART] IcF
\ EL. [FEILR] TEg. &
E X ! mETER THOEWF v NRE—ILE
Seiryo Campus .I Kita-yobancho Sta. AEICH9400m,
papstt \
Z oute &
mErI‘J(_a”nEgata Ao ll M Access from JR
e | RT Sendai Station
£1§£§e| Prefectural Office Subway:
SREER Get on Sendai City
%ﬁlll%ﬁ#—'\’“/l\l “K ‘ kil Subway Tozai Line bound
Aobayama New Campus JIIRER N LEEEER for Yagiyama-Zoological

Kawauchi Sta.

EFR > 28R

____---------l..~
-

" §~~I~ntfrnalional Center Sta; Virose AVe:. Senda@ta‘ g’ﬂu
[] %ﬁm:‘i‘ﬁ’.g ..-----...___ 2=t () Ny
I Aobayama Campus -----l.' O]
=] - @
= AMBAER  =28Y s mnR oBR
. I ﬁmm }”Wiﬁ!g O Nisni-koen Sigy pa AV Aoba-dori Ichibancho Sta.
= Aobayama Sta. K hi C.
t~~ awauchi Campus
§~~~
,
§~\ 7
\ iy Al F¥E#X 4
J Hirose iver Katahira Campus 1
/ 4
I' i. Itsutsubashi Sta}
4
J S BEER

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

‘ leosedorl Sﬁq

iR o sk

. Atagobashi Sta.

*

ERR
for Tokyo

Park Sta., ride for 9
minutes to Aobayama
Sta., then walk

about 400m west ward
after exiting the station
(SOUTH 1).
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%ﬁ”—l%ﬁ:‘—’f\// \OZ Aobayama Campus
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for Kawauchi Sta.

LOVUT Y MERHEE
N A/ N=2artra—
XTI7Ibe Innovation Center for Creation
AIN— 3 S HEY of a Resilient Society

2% EEREE Nt ]

) =
~ Material' . taAopayama Midori e

Innovation Center ' elfare Facilities 23 S=iLIBR

Animal Research Facilij
for Agricultural Scien

KEFF E PRI FTR

International Research Instl t

for Disaster Sci Subway Tozai Line
¥ Aobayama Sta.
FIEE
. " RREFEEA
= raduate Schoo e e
1 Environmental Studies ﬁ;ﬁﬂ
B N Creation Hatch
Aobayama Commons (::F'\"//M\ﬁ\:E_)l’ Gonter
ampus.Mal
~ L f
Eﬂiﬁal Flelds)l/ K Laboratory for R > Metal Research
for Plants
B8 gy N TS
RERBEMIR -
\ Agricultur:I Rnesearch and %ﬁm:l:’&\/;(
Administration Facility Aobayama Commons N2
Bz WREBEESHE
MRE A=/ kS
y FARRE BEE
/ TAINTA RS RRIER AR
CES BYAMHE EAV NI
Unive I'SI ouse Aobayama R TR R Y EJ%Z\\ER
KEIRANE for Yagiyama
o] Zoological Park Sta.

BERBEMRR



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

BEME L 2—
BEBHEES AT LR

MEERERET 1 —IL K @

Integrated Terrestrial Field Station

E;E 10854}
Route 108

ARG IBRDS
JREEJIRAR M FIRR
TEITMIERRER]
TE1ESH305
RS BB
HRILBEEEH)IIC]
HOEEATSHRER
FIRRAENKIA405
BWACCESS
By Railway
From Furukawa-station, take a JR-Rikuutousen

bound for Naruko-Onsen, and get off at

Kawatabi-Onsen-Station. Walk for 30 minutes.
By Car

Drive 40 min through National Route 47 to the

Naruko-Onsen from furukawa Interchange of

Tohoku Expressway.

SHURS

Onagawa Sta:

it HREALRET (— LK
BEME L 52—
BEENBEES AT LB
Integrated Marine Field Station
WERA
$RiE

ERE)IRIGHE TEEERT =
BBV IRAER (XI5 H) TKIIERT=E
ESH259~ Lt a—
IBBR KN JRFAL AR T/INFER T =
NFEEREY JREEAR ()75 ) TR T =
ESH259~ L a—

EEES
R EBHEEEGREIC~UIARER- RAE- =EEBHHELERIIC~
EE3985#3~RE234 51~ EE 3985~ REA1 SHE~Y > 82— (#170%)

BMACCESS

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

“I)Ei‘ll’,lZ Kawatabi Area
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