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FMIREEEMENZER |SRREZBZZFHANEE | | XRARMEDEENSH
EMEL BRI Hm ERIREXEFISES [ |RRIEERAERITHR
MDA IER ISR BELERD « — )L FRIZEEPIBEE | Advanced Lecture on
SRR Advanced Lecture on  |Biological Chemistry
LRI 5R Plant Science Advanced Lecture on Food
ENVIIBEIZRE SR Advanced Lecture on  |Sci€nce
EMMREEL R R Animal Science
BN E DS 155 Advanced Lecture on
ENIE IR R 1 F5m Marine Biology
KE L IRFE R Advanced Lecture on
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BT R IHEZ
A= AZ
FETEREOHZ
BEHENE HESERNE FrimerRENE
R mE=E BETF-AT/IIVBEE |EDORE
Food & Agricultural
Immunology Joint Lecture
KNEERERER
FPIRE PTG IRE 2V — MEEAPY
FEDFEZ EERNFEFE EMBHRMERES
International Food & EREEEE AP CEXBIF
Agricultural Immunology
Lecture
Advanced Lecture on
Plant Science
Advanced Lecture on
Animal Science
Advanced Lecture on
Marine Biology
Advanced Lecture on
Agricultural Economics
Advanced Lecture on
Biological Chemistry
Advanced Lecture on
Food Science
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EapEfRES

Global Bioethics

B 28y

TARE—

R - @k EE3BR B=E BEBEELIEY IRBRE
F#EE

EEE ] A E— LE B AL A B K2 RE R ZF BX

IRFE

WHRIA-R - FR (5 -

#)

ERESE HAFE

BEF YT AAL-OAG512)

AT 4 TIRERE

FTEREMA

RET—

-

REOENLHE

EWEICHBT R4 BRBEICH T 2 HEPNEZ ICHMA, EHICEDLIHNERNEORERZES.

Through ethical reflection on various issues in the biosphere, students will develop the ethics of scientists and engineers

engaged in life sciences.

A, VBT L TN 2R ESCERR - REZEGBELER 5L, BLEFREDBELRAL, HELCEZLELLZEF
2. I L LIEEP’ESEOF TIHRENICETET 27-01C1%, £HBEO—8L L TOEERMESL - FEOHELELEE
LREBEARD LN D,

HEICBIETAT7HA TV ROEELRER, Z L (ER-BE- BBMEOFRIMLZERL LT, BEORELBE, A
DREE~DES LZBEBEYPORE-FAZES BFOEBR LRI [EHBEOBEICOVTEZS.

Considering humanity, biological groups, ecosystems, and their surrounding environments, agriculture and agricultural
science have a history of coexisting with the biosphere. To achieve sustainable coexistence within the biosphere,
agricultural researchers and students must develop sound ethical principles. These principles form the foundation of
agricultural sciences. With the rapid advancements in life sciences and the increasing severity of resource,
environmental, and food problems, we must reflect on biosphere ethics as the cornerstone of agricultural sciences. This
is essential for environmental protection and restoration, contributing to human development, and preserving and

utilizing diverse organisms.

HENEE, REGRE, £HHKE NMF77/ 89—

F-7-F social responsibility, environmental ethics, life ethics, biotechnology

EREOBEICOVWTOERZEL T, BIRRE ARRRICTFET 2 RPRME R -

RERR - HELEETTE

ZORIE IEClassroomZEA L THERER L ERBBRERELET,
72 2a— Kt 24zxcs6 T,
Classroomic7 7R LTI 5 A= FEADLTLEE W,

1LEGBEREFR D512
A scope of biosphere ethics

2RFEOHENEMT
Social responsibilities of the scientists

3. 778TaRYy—niHR
Food and agriculture seen from agroecology

LENMERSEEICH T 2RES
QOutlook on ethics in the animal food production

5. A LB D A ifmiE
Ethics for human-animal relationships

6. BFEMERORE L EEFNAICET 2 ME

Ethics for conservation of marine bioresources and its utilization

TEEGTFHEBMAEYORK : VR I7ENZT v b
The present situation of genetically-modified (GM) crops: for understanding of their risk and benefit

BEELTE L MEMNHEDEMN
Trends in agricultural production and ethical consumption

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 16

HCEREZHICOTS.
HEOREBE Through ethical consideration of the biosphere, students will develop the research consciousness and attitudes of
scientists and engineers who contribute to environmental conservation and human development.
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9IEMLIHRMRLICET 2 EWRE
Bioethics for Biodiversity Conservation

10.2 MLy h bEZ ZBIEME

UNIVERSAL PASSPORT RX[3]

Environmental Problems Considered from the Perspective of Social Dilemmas

1LEBRHY L v hoE R D RERE

Environmental Problems Considered from the Perspective of Moral Dilemmas

REMEREORESY Zo |
Ethics of Life and Environment Part |

134BEBEOREE Zoll
Ethics of Life and Environment Part I

lAgtrOEE Z0|
Philosophy of Agriculture and Food Part |

I5L.BLBOEEY Zoll
Philosophy of Agriculture and Food Part Il

LHEOBUULDOHEERICLR— MREZKD BEZHET S, LER-MIEZONT - BICIELT 2HEHIRS
L, ZOPHR EBREBREFOTFERZAHOE THET 2.

BRIETHE S & Attendance of at least 80% in all lectures is required, and report submission is mandatory for grading. Reports will be
graded by the instructor for each assigned theme. The final grade will be determined by combining the average report
score with other factors, such as class participation.

. ISk L

e RA K

EFFEE Nothing

. ZNENDEERTERT 5.
IEBLUSESE . ) - )

BHESLUSE References and materials will be indicated in each lecture.

1 R 2 EEIMED /RIS, AL EFLDTLR—-MEEDEFE L TH L.

X TR, Zz

R - RERIRE

#%

EHAM

After the lecture, please summarize what you learned and prepare to submit your report.

BEORD : AHE— BERHEHE) e-mail: keiichi.ishii.cl@tohoku.ac.jp
BEANRZICOVL T, FELSKAICHERDZ &,

Contact : Keiichi ISHIl -Environmental Economics Lab.

Please ask the corresponding lecturer about the content of each class.

2023/12/26 16:46:46

1BEMOFRERNBIE, 45KBROFBERELTIRNBTE L > THRT I L2 IBEL L TVWES, 1BMOBBICHELRZ2FEREOBRIEL. #Hx -

EE] ICOWTIE1 5~3 0 I 0IRES L RERBAFE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 KR
EBSURERRENRE (F8 -

B'EE) 15~08TY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 17
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A Guide to Studying at the Graduate School of Agricultural Science

18

REE3MR B=E BEBEELIEY IRBRE

2025

)l Bk

BREE LR - EF0HD % T -V ICREDRBNBEAEDORBEHBEARICH T 2T 0eE A, RRE~DES
(e

To develop a sense of belonging to the university and curiosity about research, and to encourage students to enter a
doctoral course.

HRAE. AMRERS L. BEZHARACELESAIE L THETERELTWAETE (RBE - 3—21H14E4T2%
FE) B - ZEHEE L TBEL, fRHKERA T, AERTEIERLBNEEZ 5,

Students will listen to the experiences of the Dean, Vice Dean, and graduates who have obtained their doctoral degrees
and are active in society, and think about the significance and purpose of studying at the graduate school.

AFERTERER - BW

Significance and purpose of studying in graduate school

KERENIAETEEIARDOMEMY ., KEREL L TCORHOEX LERBERZEZRETEDLII1CHD,
Students will learn what graduate school is all about, and will be able to develop their awareness and set goals for
achievement as graduate students.

1 REOBE L FER#K FARRER UEEHE)
Outline of the class and experiences (Dean Prof. Haruki Kitazawa)
22 Z2a— K (Class code) : rpskt6y

2. BFEEOEFETERL TWAHSAFREEZOKEEH]L
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 1

3 EFREENEFE TEEL TLWAHEATEEZ DK
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 2

4 EFEEOEFECEEL TLWAHEAFEETOKEXR3
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 3

b. BE¥BEDEFE CEEL TLWAHSAZELFEDOFRERHKL
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 4

6. EXEEDEFETEREL TV AR AEEEZOEBRHKS
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 5

7. EYBEEOEFE CEREL TV AHSAZEEFDOFRERHAG
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 6

8. (FBREK L HNY M (BIMIRELR )15k
Experiences and summary (Vice Dean Prof. Kiyotaka Nakagawa)

18



D% =R livaps

EFPEE

BRESLUBEE

RERRENEE

RE - RERIIRE

%

AN

LR— MK YEHET 2,
Students are evaluated on the score of the report.

BIZA L,
There are no particular things.
Bk L,
There are no particular things.

BERICHAIN, BREZF LFRICOVWT, BANTEELTEZE,
Do further research on their own about what was explained in the lecture and what you are interested in.

FT74ARTT—  BEARICET 2EM. FEFERICOVTOEKEFIL. AREESI0THEEZIT 5,
Office hour for inquiry about the course should be offered any time at the Laboratory E510.
E-mail: kiyotaka.nakagawa.cl@tohoku.ac.jp

2023/12/26 16:46:40

1EUORERBIZ, 4 5EROFEAVNELTINE AL o THERTIZEAITEL L TVWET, 1BEAOEEBICHELRIFEBREOBRIE. [#Hx -
EE] IOV TIE 1 5~3 0BREORES L RERBARE (FE -EBARY) 30~15H., [RR, EERVER] (2L TIE3 0~4 5EHORF
(B LOERERBAZE (F8 - BE4HRY) 15~0BETT,
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HMEH SR E NI IR

#B4 (3EE) Analytical Methods of Life Functional Substances
B 28y

AR L—

EH - Bk SR B=E
PR fRERFE RIS

EEE ] AR #H— LT FYEER B

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT AAL-AGC502)

AT 4 TIRERE

FEEERA
RABRCEYE EDEDEENEOLEMICE T 2 UFREEROI A ES K CEAKEICEYT 2 £YEERLE

BET—< . ) . - . . . o
Bioorganic cheistry on 1) determination of relative/absolute streochemistry of natural products and 2) investigation on
mode of action of natural products
B SBEFRREBCEYORARICEVNT, RAERLCEYOER, BERE. 2EREEELAMEOT2 LD L
HBET D, 1. RARBBUEYMEZ T I ALTO—TA~AZHRL, ZOFERERFEZEONICTET IHALNAFO Y —HFR
ICDoW Tz EBY %,
Object: This course offers an opportunity to learn importance of isolation, structure determination and total synthesis in
research studies of natural product chemistry and to help students develop knowledge on chemical biology where mode
of action of natural products are investigated with designed and synthesized chemical probes.

BREOBMNLBE
BE  ARETIE, £7. BERAECL2ARICEL THALRIIKMMLPELEBERT I L24BNE LT, AKEREOS
M DEERICOWTERSR, RIS, TIAANAABY—AREZBRIT DI LAENELT. TIHLTO—TDERSGEP
YERKE R DRERR AR % .85
Summary of Class: First, researhers who study different fields of natural product chemistry introduce methods for
determining stereochemisty of natural products and purification of optically pure compounds. Students will then learn
how to synthesize chemical probes and how to evaluate mode of action of natural products.
BHEIALE - 286 - BERTE - £BEE - 7 I/ FOP—

F—7—F
Stereochemistry, total synthesis, structure determination, biological activity, chemical biology
BHAI A CFOER AR L, ARERICE T DICHEZFSI,

HEDIERZ

streochemistry of organic compounds.
BREANR - AELEETFTE F#EH : 8A1H. 4B D1-438KF
WEFRED—EB%Z. LUTFDClassroomTHI(E - 24t L £ 3 (LU, RE. BEH)

22 ZX3— K meorslz
LA EYOBEMIAREBDORESE FEERE)

Methods for determination of relative streochemistry of organic compounds (Masaru Enomoto)

2HEBICAD DR ILGERBORESE (BFAE

Methods for determination of absolute streochemistry of organic compounds (Masaru Enomoto)

3ERLCEYORFHEDRERE (1) (BEAE)

Methods for optical purity of organic compounds (1) (Masaru Enomoto)

LEREEYORFMEDORESE (2) (BAE)

Methods for optical purity of organic compounds (2) (Masaru Enomoto)

5.AMICEARBYDIECZEDRE (1) (BAE)
Determination of stereochemistry of natural products through synthesis (1) (Masaru Enomoto)

6.AICEBDRAYDIIHFEDRE (2) (BAE)
Determination of stereochemistry of natural products through synthesis (2) (Masaru Enomoto)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 21
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Students will understand basics on stereochemistry of organic compounds and learn various techniques to determine
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THEBEEERAYOAREIGH (BE2FEH)
Synthesis and application of bioactive natural products (Yasuhiro Meguro)

SRABR M DEIFNE

AR (ARE—)

Measurements of biological activities of natural products (Keiichi Konoki)
9.ZRIEZ /o BDHIR & £ BESEHR (WA —)
Heterologous expression of recombinant proteins and measurement of their biological activities (Keiichi Konoki)

10 BBAEEREIC L 2 RAFRMAEYOZRERR (AR —)
Photoaffinity labeling of binding proteins for natural products (Keiichi Konoki)

1L.774 274 —h 5 LEICEDZRIFER (A —)
Affinity chromatography for identifying binding proteins for natural products (Keiichi Konoki)

124EMT74 77V -2V EFRBILEYOERWER (HAK—)
Screening of drug candidates using chemical library (Keiichi Konoki)

13.NMR, MSOXZRIAR~DCHEDEELEHT) -1 (LTEY)
Application of NMR and MS spectrometry to the study of natural products
including biological activities (Mari Yotsu-Yamashita)

14.NMR, MSORAUMRADIGH (EWEELEHT) -2 (LTEY)
Application of NMR and MS spectrometry to the study of natural products
including biological activities (Mari Yotsu-Yamashita)

IS BRF EERA Y 7Y v 7 OIS K 2 R ORBERT (TEEKR)
Structural analysis of natural products using computational calculations and long-range coupling analysis (Yuta Kudo)

BERT X b
End of term exam

pE =R livap:s

EFPEE

EREBLUVSEE

REREARE

R - RERIRE
&%

LR— ML YFHET 2, LR— biE [BECEYOBRGEME - MECEOREZEECBE—FEURNORM®H] /-
& T A4 4aY—ICBT 2 B8E—FUROEMGHX] (WFhb . Impact Factor 5 _EDFull PaperlZBRE) % —3#R
A, LiR— MRS EICER - SBRT 22 L ERNBET B,

Evaluation if performed comprehensively based on submitted reports and end-of-term exam. Students are required to
submit a report in which they read a recent full paper with impact factor more than 5.0 and summarize and print out
using more than 5 pages of A4-size papers. The theme of the paper should be either "determination of optical purifity or
relative/absolute streochemistry of organic compunds" or "chemical biology"

ZHEEF. UTICBHT 28ZFEEHH. SETICBMBEHERT 2 LN LEEND,

Students are recommended to review what they learned about organic chemistry by reading the folloiwng references.

1.2%2Z (Reference) : [BH#LZI/I/NI] GRris, BEE)

2.3%ZE (Reference) : 7+ —L v E#tF /T GEFR{FERA) :Organic Chemistry (Jonathan Clayden, Nick
Greeves, and Stuart Warren)

3. 3#Z (Reference) : [V LILE#LSE E/T] ER{LFERA) :Organic Chemistry (Thomas N. Sorrell)

4. 5#ZE (Reference) : [BHE{LEYMDRRT FILIZL ZEEER ZE8HR] (Silverstein, Webster, Kienmle, Bryce® ; &%
8, BHER, NHEER, BEREFERAN)

FHRESRREBRCIYOER - BERE, 205K, £EEHICE T 2HRAMODNRABNERA TERT 5, £/ HRE
CEEEEHARL, ARLPICNT 2MBZEL B HDICTHIENEEND,

Students are recommended to read recent publications on isolation, purification, total synthesis or mode of action of
natural products. In addition, studens are recommended to review textbooks or references to develp their knowledge on
organic chemistry.

FT7ARTT7— 1 EBRFICOWTIE, BRREICERE. HDVIEEFA—ILTERIOEBELEEENIENT 5,
1IF £ Y : mari.yamashita.cl<at>tohoku.ac.jp

A B: masaru.enomoto.a2<at>tohoku.ac.jp

I ARE—: keiichi.konoki.b2<at>tohoku.ac.jp

TEkIfER: yuta.kudo.db<at>tohoku.ac.jp

B ZE¥: yasuhiro.meguro.e6<at>tohoku.ac.jp

BFA—ILERERDE, <at>%@ICHZ DL 5ICLTTFIL,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 22
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Questions will be taken directly after each class or anytime through e-mail.
Mari Yotsu-Yamashita: mari.yamashita.cl<at>tohoku.ac.jp

Masaru Enomoto: masaru.enomoto.a2<at>tohoku.ac.jp

Keiichi Konoki: keiichi.konoki.b2<at>tohoku.ac.jp

Yuta Kudo: yuta.kudo.d5<at>tohoku.ac.jp

Yasuhiro Meguro: yasuhiro.meguro.e6<at>tohoku.ac.jp

Please change <at> to @ when you e-mail.

B A 2025/2/28 9:29:29

1HEMOIBERBIZ. 4 5KROFBELBELTIANEZ D> THRTAI L2 @EL LTWET, 1EUOEEICHELRIZPERBOBRIE., [#E -
EE] ISOWTIE 1 5~3 0BRHOBES L IRERBARE (FE - EEARY) 30~15K/H. [RHR, £ERUVER] ICOVWTE3 0~4 5EMOIF
(B LUERERRBNAZE (F8 - BEHRE) 15~0BHTT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 23 3/3



HME% EMEIRFBZ

RBE% (E:3E) Bioresources Chemistry

B 28y

TAZK— #%H  2nd semester

R - #F KEE2/R B=E BEREELIETVXEIHRE
PR

EEE ] hE REL JUE BB BEF BE AL BEX
WRFE

WHRI—Z - FH (M - &

#)

EREE R

BREF> YT AAL-OAG509E

AT 4 TIRERE

FEEERA
s EMEROAAICET 2ER K MESBLOEREE
AT Background and present status, actual problems and future prospects of utilization of bioresources
By : EEEYHEET 2YEDBRE. BHA PO OFRIKIBE & MER DEE
To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization
B BELEMEY S L OAEEYCHMEY L L. SBEVMHIGRNINCTEE - EET 22/ B ¥HE. lBE. ~7F K.
FEOBMN EHME TI/B. ZTohoEsF - BHTFYEE. BRCER, BEERMELTO [(NMFXERER] £ LTRR. b
DILFER - ECFEN B BT L. RAMBEYEROBERCIHRMAEORFAEDHARDOIRIR & AJRMECHERICOWTE
£9 2,
Lectures on the biomass from terrestrial and marine animals and plants, microorganisms (proteins, carbohydrates, lipids,
peptides, amino acids, etc.) and utilization cases as food or feed
EYMER. EVERE. N F TR RE, TRVF R EFRBE NAF VT R— EENAFER KEEY. &
g HER, ARMEE, UG, NE

Bioresource, biodiversity, biomass, maintenance, energy source, biocatalyst, bioreactor, industirial bioproduts, fish and
shellfish, quality control, food hygiene, dairy food, eggs

BEEYPEET 2YPEDBERE. BUNFAO O ORIKIEIR & MERDERE
FEOREBE To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization

BEND - FECEETE
52— K 2cjfi3
HBRIZEARMNICHE, The classes will be given as an on-site-style.

25 1[A : AR IC R 2 KEEIREY DR

General introduction, the characteristics of marine bioresources based on the chemical compositions

B2 AMEEICEOWAEBERNIOTY A~
Designing of food processing based on water activity

F 30 mERKEAWRKMBEROBWER
Effective utilization of underutilized resources using pressurized hot water

FAR : SEMNBARERORE
Science of high-pressure aided processed foods

F5[E K - NEMOFENA

Advanced use of rice powder and flour

F6ME: FLHELRE— MER
Overall review and report writing

FBTE  BREYOERBCECEZNFEICED W -REEEEX
Quality control strategies of seafood based on the ecology and biochemical features of marine organisms

F 8 M BREROEE L B

Properties and effective utilization of marine algae

F9E  KEYDOSEEIFBORKETREE
Present status and future prospects of effective utilization of marine organisms

24



F10ME: F&HELR—MER
Overall review and report writing

F£1 10 : FAAOESE &R
History and prospect of milk utilization

%126 KN - IAAORIR & FRME

Current and future prospect of meat and egg utilization
1 30 : #eEttoB RSO &R
Development and prospect of functional animal foods

F140: BEEROPTFICE T 2HEEEEMTOSEEMH A
Extensive utilization of novel functional materials in dairy food field

F15E: F&HELKR— MER

Overall review and report writing

BB R 77 i

FHELLUSEE

REREANPE

R - RERIRE

EEdSEb

HEBSLUREEESJVEMOFERLEDOTEER, BLUBADOKEICL23RDOFEL R— FOREEMEKL T, BEK
([ %,

Reports should be submitted to each professor. Scores are evaluated based on the attendance and the marks of
submitted reports.

BICHRWA, BEALYBEEANA AT RABREDEYERICEISERLELEFE >THo W, ZOEEFBICOVLWTIEAM
BOWREBLREAEZLTHE LWL,
Keep concerns about the effective utilization of bioresource and biomass.

BEE D EKCIIHEOHRBEIFIEE L TL Ly, No special textbook
SEZEE AR THNIEIUTOEEZSEICLTHLLL,
[MDEDZHORRBUET | (BAEZEHR)
[KEEROFLENBMAREl TX- 74— TX BEFEHIH)
FAO HP: http://www.fao.org/fishery/quality_safety/en

3EICHTY ., FeHELR—MERARINTLEA, BERBAICEEEZIEINEELR L TOREBBNADEEIVLET
H5,

Three review reports should be submitted to each professor based on the extra studies on the topics explained in the
classes.

ZOHMBIE, ba—<Y - 2F2 VT4 —OHBICREINTEY, RECTOHERZBEL LS, LaLl., ZEBEEDOZ
BERFEHLETHIOT, BEOHERIFARB TV, HAEAOZEFFIEBIFERE THREBOBERZEEL TL 2,
This subject is regarded as the one for Humane Security Course. Please ask each professor for details.
ERUNOBTH, BEL DT, WOTHRZHEED OOEMPHEKICHIET 2 (FEH) ., EHEDA—LT FL XL
yochiai@tohoku.ac.jp G5AFE%I% Prof. Ochiai), atom@tohoku.ac.jp (BEH%S FEIZProf. Fujii).
haruki.kitazawa.c7@tohoku.ac.jp (ALZHEEIHUIF, Prof. Kitazawa) T#H %,

2023/12/26 16:46:45

1HEMOBERBIE. 4 5KROFBELBELTIANEZ D> THERT A L2 BEL LTWET, 1EUOEEBICHELRIZPERBRBOBRIF. [#E -
BB ICOWTIE1 5~3 0 BREORESL L IRERBBAZE (F8 - EE84Y) 30~15BH. IER EBRUER] I22WTIE3 0~4 5EEOR

EBSLURERBENRE (F8 -

ERLHY) 15~0BHTY,
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HME% EREFERFER

#B4 (3EE) Advanced Lecture on Ecology
B 28y
AR L—
EH - Bk SR B=E RERE
PR BEMF
EEE ] A sise, KEE AIAD, RE OB BR K. BAK BN fIE EE, Hx BFE HEEC BL EA
WRFE EERIERHA
WHRI—Z - FH (M - &
#
EREE HAFE
BEFNYVT AAL-BAB506J
AT 4 TIRERE O
FTEREMNE
BEHERE L CEDRORAERRCE T 2EREE LU ZDICAHAREFER,
BET—< In this course, students will understand ecology and applied biology which are provided by professors from Graduate

School of Agricultural Science and other schools in Tohoku University.

AN H11AE CEBAXBHOFRICHEIN I AFREERFIERERO > bA o, ZHEOELICK LTI aYU LDER

IR - ZHET D, BRIIEBRZBLIUVRENZICETIAN - e - BRADPBLr O OLEARANRTHY, THEFZEBED
WREOBW EHE FRLLSETHDBISAEVARICEEE ST, CLABLELITTGER - 2L THLL,

It is desirable for students to attend various lectures (over 10 lectures) and gain the perspective needed to review the

comprehensive ecology field.

ERER. EMSERME. EWAE. WIKERL. RIRBER RIREER

*=7-F Ecosystem, biodiversity, biological production, global warming, pollution, environmental conservation
Ba i, FRRICBVTRAIN TV 2ERFNAREFIILICE > T, ERFNERETFIIDOIT2 L 610, RE
BiEnTERE HERAER L TWAKREE)., RIEELAEOHERMBICRY BOCHERNF L2 ERT 5,
Z V) xIE S~

The purpose of this course is to help students better understand current subjects about global warming, climate change,
species diversity, and pollution.

REAR - HECEETE

BEAERIIRETT A, ClassroomIC THBEOERCERDRR., BLUOLR— F0REZEIERT 5, AEClassroom|ZEIEBED2DICHINDZ DT, iF
B¥5IL&,
77Za—F @i : 2sluxdq %88 @ xdgsaTow

AR B11B F TEANBRAOFRICHEI NI AZRERFARER L, BMBRUATOBREA>TWLS,
KOBRENRIIEHEREICRSD, UTO4O0OBBEISN—TIcEedONTHESINS,

TI—T1 EWZEMERE  Conservation of biodiversity

J—71 SR E [IEZE Global warming and climate change

IL—=TI BRIEFLELZOME Pollution and its countermeasures

JI—TIN E¥EE  Biological production in ecosystem

FZHELEEBRICOVTIIHERHRE LTEVRENIKROONED, TNEERICTRTOBRRTER, BEHOBRAREZEAEOLE-HREAEL, AN
KRET D,
Students are evaluated on their points from all the short tests, submitted reports, and attendance.

48 (ZClassroom T, #BEHRBLUVHERE, THEALLEDERNI’H IO TERET LI &,
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103YULOFERICHFE L EETRIC. IRTOBRRTRICEIRE (IzvvyLF—1F) 23R, FEoNRET
D% =R livaps %,

Attendance with short tests (over 10 lectures) and submitted minite reports for one lecture are evaluated.

EFPES B2 Lo
BREBLUBEE FREREV, SEEZFEIRBEROR TR SN,

BRICBUIFERELLT, NRICEHET 25ALBROAMAREZBL CTFRABZH > THELIENPEELL,
IBEEREAN2E It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and
documents that are commonly available.

R - RERIRE

FHLAREOPTROEREF > LBRABT—DICO0 T, BRNBOE LH EMBICAEL THELBRCEREE A,
AGEI2-3KD LR — b % ERT %, 12AKE TIC, ClasstoomDFIED 7 + LK ICRHT B Z &, 7272 LI0BAREEIRTAR

% FTCICRED Z &,
Report (pdf file) should be submitted to Classroom by end of December.
EHHRRHEEEA ¢ B LAl (skata@tohoku.ac.jp IKEE R4 REZHEF)

AN

1EMOFEERNBIE, 45KEOFBELELTINBREZ L > THRTIIL2BELLTVWEY, 1BEMOBBICLAELRZFEREOBRIE. #HE -
BB 1KoV TR 1 5~3 0 RDIRES SRERMAZE (F8 - B84E) 30~15KH. [ER EBERUER] IOV TIE3 0~4 5 KHEOE
EBLOERERMNZE (FE - BEHLE) 15~0KHTY.
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HME%
MBH% (EEH
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B
BUHE
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HERIA—Z - B (BE -3

#)

EREE

BEF YT
AT 4 TRERE
FERERHE

REOENLHE

-k

FEOFERE

REARR - AECEETE

UNIVERSAL PASSPORT RX[3]
EFEERBEE
Integrated Lectures for Biochemistry and Molecular Biology
ARSI
B Year Round

A-T—E 3 13 4 3
;éé?;;kﬁ&lﬁﬂ\ KEE2RR). HHACKEELRR. 7K " EmEE 0Ty AR

it

ES

AAL-BI0526)

EFERBRIIRFARR. BEMRM ESRPHRR, EEMRR. TEHRR. EEMRRL S2ARROBMET
2JANICEBHBHER (BB LEM) ICLVITONEFTLZARERDOEETH D, FFEDOT—<d. BHROEF, EF.
g BEAYS TREQREICELY . XBEICEMICERZEHONAAH A Ty AFRICOVTESEBTE 51
RE/ONDZETHD, INLELSFATHLL I ZELET, BF ER EFTITONATL2EYRERRH. RXEL
ICEEZE LDV, FLBEICEDN > TWE I 2R L, RUICHRBICER T 2 AVWRE 2R > &6 - ICAEYF
MRAEBRDO—BIETE2ENRRODBETH S,

BHEBICL2EMCF. HFEYE. MRREYF. HFECEARE, BE-E-B -2 IHoBoREmREYSBEERRE

BAL, £9tE - HFEYT - BRREYZ-HFELT. D TFHREEBEZEANOERZFDDZLICTEREH L, BFHR

ST RASNIARRICA>TRBEILICERSZT—<IZDO2WT., BB’ RFTOMERRAZEICERZTS, £24[H
(BEBEHED Z &) DFHRITHZ 6 BMESOEMEFL L TWL 3,

EVMLFE. ATFEYF. MREYMFE. D TEES
FEABEZITED D, KNFROBRI. SFRCBHBERTIFRICL ) SHRAEEY L ZOERDFOL DLREAEE

BT, £F. ME. BR-RE. BFLNLVTERL, BETF. HF. B BB BERL L ToEYEEER A~ O

ELT2ZEICH B,

WERED—E %, LT DClassroomTHE(E - BEEL X9,

27 2X3—F :4bc3otz

£ 1E : BYHEREOELS il T (TEHRR)

F20  BRRELECHET 2\EAYR - AL H 27 BARE (EHREHARR)
% 3E : MIES. MEEEEHET 27 FIVRE KE—E (ESREER)
FA4E : MERDO X /) EREETEERE BERR (ZTYEREHRAT

£ 5ME : REFBOSFIHE BHEAN (EXRARR)

BoME : METHRNOEZDEBMELKE FHEFBEB GEPHER)

B 70 BREROEMICHT 2 MEUSE SHARKE (EFRHRR)

HE8[E  RHEREICL 2T/ LD E+EME (EFZRHER)

FOE : NAFA A =DV T HFTO—7 KEHE (ZWERZHER)

B10ME: HFRBEE X/ OBETR iRk (TEHER)

F£11E: 9FRBFE X VNV BEIR BELR (TEHER)

Fl120: 7/ LD - ZELE PORECERRICEZ 2FE BHEMZ (EFRHRR)
2130 HFRM. VEREOZE & RIGHR IMRRIE (NEREFHTTRT)

B1AME :EYARR L RISEEARLE T SV 7 FIEEOHEAR R E GREFRR)
#1506 REICESLZEYON -5 ) BINEF (EaRlZHMER)

%160 : ERBEOFY BEAMBOER L EYFNEE B8 1B (2 THERZHRER)
F1700: gL /O FUERBEICL DT / LTS REEE (BFMER)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 28
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UNIVERSAL PASSPORT RX[3]

F18[E: BEFEEICL DT/ L WL (EGRIFHAER)

£19E : OEERROELRY : BEEl L BEARE SiBEE (RPEHARR)

F20[E: B/ FIC & DMEEEERE B)I 2 (REHERR)

F2 10 EZIREOREEE NERRR (NEEFHTRH)

82 20 MAEBE, CEET 2EABEONFIEE AP RM (EHRFHRE)

252 3[a : MEREEA IS E A D SRR I & 2 RREMESIE TP R (RFRARAD

240 BETHEEEEDONA A A 77T 4 7 AOANFI ATEE (BRAETER)

B BRI 77 1%

EFPEE

BRELLUBEE

RERENPE

R - RERIRE

EHAM

FHZBLER~NOREISEU LEOHFHER L, REBLHBHEIHZ~DLFR— MREHICL S,
BHEDOBN SN/ CSEETHERICBVWTRNINIHARICOVWTIEEREZRD 2,

SERE
DEEIHE, RIBLAHEH SREKHFISEN DS 2,

FZHEMOBERICSERBPHI. ZOMIBNINIA. ChOICEZRBLIDICERZRD D Z L3, BRORFEF-

RP-EBISAEDZ L ENA FRBHOMRORIREMD & il BEEOTIROERAFMZRD S ETORVWER
EBAH5,

(12025 EDREFBIORER. ARARERIN GALBE). AP INRICBHL-ERTFEDEBE BERLBEHOE
B, BRIBOZERLE) PHHDT. INW%ESEICEEBE®RFTTE L,

QBYHEDF—LR—VHFIIOVWTIE, BEPOBNEESEIITE L,

B)—MBERICOVWTIRTE7 FLREBICBET 22 &,

E-mail: masahiko.harata.b6@tohoku.ac.jp (R EFHERHELHKE)

1HAORERBIE. 4 5BHOFEZLEL T IRNRZL > TERT S22 BRELLTVLET, 1EUOBRICLELAZFEREAOBRIL, [HFE -
BB ICoVTIE1 5~ 3 0 BROREL L CREERARE (FE - EBLYL) 30~ 156ME, [ERBR RERUER] SO0 TIE3 0~4 5 HHOR

Ep L RERBNPE (FE -

EBLEE) 15~0B/ETY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 29
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HME% EHESRPER#ER

®B% (EH) Joint Lecture on Plant Science

B 28y

TARZ—

H - & N B=E BFHMEELIT XL 1ERE

PR 2025

BuKE i@ M. PR = bﬂ% —&%. =8 =E. E):! ®RE. Bl EA. L KENE Bl—. BT BFE RE
EE. BE Mz, B =i BEH WE. &b =28 £E FE

WRFE

WRIA-R - FH (- #

#)

ERAEHE HAEE

BEFNY T AAL-PLA514)

AT 4 TIRERE

FTEEEME

i EYICEY 2 EmRlE _
Plant Science for Agricultural Production

B0 B & HE RELEOER L B 2EYERICETIERELAMRE 2R,

In this course, students will learn about plant science for agricultural production.

E¥). B=EE. TELEY. FMER, HEEY ERE, RRERECEYRE. VALV —EDHEEER. £9%5K
. BHREZE BEED BROAFERZ. BYOLEIE. XESREM. BYORRBEREE. BYOEZRNA

F—7—F Crop Science, Horticultural Science, Plant Pathology, Virus-plant Interaction, Soil Science, Environmental Crop Science,
Forest Ecology, Molecular Ecology, Agricultural Insect Pests, Chemical Ecology, Sexual Plant Reproduction, Shoot Apical
Meristem, Nitrogen Sensing and Signaling in Plants, Nitrogen Use in Plant

45 B EE INDLOEYESFHRICOVWTEZIOND LI ICARD T L,
TR - The aim of this course is that students establish their own idea about plant science for agricultural production.
RERNE - HELEETFE

C WEREO—E%E. LT DClassroomTEME - IRLL T,
22 ZX3— K : mnzdcrk

LYE— by r2MALEYEEETE (BY : AB &&) Evaluation of crop productivity with remote sensing (Prof. Honma)
2BEEEEVRTLF ] (Y £ =8]) Horticultural science | (Prof. Kanayama)

JEEEEYRTLFI (BE 0 —%) Horticultural science Il (Assoc. Prof. Kato)

4 HEFEFEZOE (FBY B AZ) Soil science - Soil contamination and countermeasures (Prof. Makino)

5. [b&5ERW] B (IBY :HE =) Current Agronomy: toward just enough agriculture (Assoc. Prof. Tajima)

6. IEY D ETEMBE —ERATMEME (JBY 1 b4 KZF) Sexual plant reproduction (Prof. Kitashiba)

T.7ANRBELE LB RBEERE RNAY A LYo 7eY 7Ly — (BY EiF ) Virus infection and plant immune system: RNA silencing in
host plant and viral RNA silencing suppressors (Prof. Takahashi)

8. WY — mRAEEER & Z0#El (IBY : =T {&F) Plant-pathogen interactions and the evolution (Asst. Prof. Miyashita)
9. iEYEEH I RHEDERE (BY : B2 =E) Ecology of insects on plant (Asst. Prof. Nagasawa)

10. YD FEGCF L BEFIE (JBY : (FEE ZE1#) Plant molecular genetics and genetic engineering (Assoc. Prof. Ito)

11. Bl Y (BY : ®A #E) Organic materials in a field (Prof. Nishida)

12. HFMHFERES (BBY : ML EA) Forest molecular ecology (Prof. Suyama)

13. HEWICH T 2R EZABOLFAEYS  BRIERIE (BY : B)Il £E) Molecular bases of nitrogen utilization in plants: Nitrogen sensing and
signaling (Prof. Hayakawa)

14 EYICE T 2REWEDOERY  RICH T 2ERREOHEZE (JBY : /& #J—) Molecular plant nutrition: Nitrogen transport systems (Asst. Prof.
Kojima)

15. BRDO{LF4ERESR (3B 8 HE) Insect chemical ecology (Prof. Hori)
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BRI

W

efgiss

FHELLUSEE

RERRENFE

R - RERIRE

&%

EE S Eb

HEE, LR—MEICKYFHET 2, WITNOFEEFESI HMEIEHEICLYER IO T, EEIOKEDIERICES T &,
BiEIEEHE IO A A (1008Hs) 23 LISRET %,

Reports, short tests, or attendance

BEABIOVWTHOLI LOEFEFBEEZ L THL T L,

Students are required to prepare for class according to the goal and contents of each class.

HREBIEEALABEVWD, FHICLEANRIIDEICE L TEBERIBLUEHIBERPICBNT 5,

No textbooks will be used.

RERBMIIESNTVWDIDT, BEFBHIEEICKR D, FE - BB 2LITI3L312952 L,

The session time is limited and therefore self-directed learning is important. Students are required to prepare and review
for each class.

(1) t=5 A (Organizer) : #E23% (Prof. Hori) (E-mail: masatoshi.hori.a3@tohoku.ac.jp)
) F74RT77— 1 BRPICHEBE L VBRI, H S, -, BERHLBL TAEROMEA (BHR) HERX—LA
CCEREEZITHT 5,

2025/2/21 11:50:00

1BUORERBIE. 4 5BMOFEELELSTINT L2 L > THERT I 2IZELLTVWET, 1BEUOBBICHELLZZERBOBRIE, [#k -
BB IOV TR 1 5~3 0 ROIRES SIRERMARE (F8 - BB84L) 30~15KH. [ER EBFRUER] IOV TIE3 0~4 5 FHOE
EB L RERMNZE (FE - BEBLLE) 15~0KHETY.
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MBH% (EEH
B
tARL—
R - #
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EREE
BMEFNYVT
AT 4 TRERE
FERERHE

BET—~

REoBHCHE

*—7—F

FEOIERE

RERR - HELEETTE

UNIVERSAL PASSPORT RX[3]
KEEYVEERFEARBER
Joint Lecture on Applied Aquatic Bio-Science
2EfiL
BIHA 1st Semester

N E> BEELIEVXFETHEER

it
il

ik
okk

w8 R RE @ AL M. BR OGN PE R KB MM AR RBEH BA P EE. tH
£, AMES CHERYL LYNN

ES

AAL-APS515)

KEEANDLAZRBTICANIZEDEEICEL 2MEREHOFIK
Current status in research field related to biological production with a view to application to the fisheries industry

FHIKBEYFZOEMRADBFICE T IRAOHARFECHARINE Y 7 X2 ZDDBFICFHELWVLWHELN HFE,
Students will learn about the latest research methods and topics in each research field of aquatic biology from faculty
members who are knowledgeable in the field.

=, 4JER, THE, £iEMEE, Waot, £EMEEN, R0, B¥ AR, £RBE, ANERV/VE, £1F, B
W, FH, TxAXT7 b, EE, BEE, 77 by, RYbX, BREFE, DNAY—H—, BEHNZSEME, £EE
&, IRIEDNA

sea urchin, gonad, bivalve, germ cells, sex differentiation, biodiversity, estuary, marine, coast, ecology, fish and shellfish
protein, biochemistry, underwater forest, marine wasteland, phase shift, polar seas, deep sea, plankton, benthos,
breeding science, DNA marker, genetic diversity, population structure, environmental DNA

FEIKEEYE ZORRICEATIRBLEVAFEEZE T, SOICZOMBELEXNCHAT 20251215,
Students will gain a wide range of knowledge about aquatic organisms and their research, and further acquire the ability
to apply that knowledge to biological industries.

BEFFRIE L THATITI A, EREASOZHFEEI’VNE, HEEA Y IAvEDNAT) v FERET B,

In principle, classes will be held face-to-face, but if there are students from remote locations, a hybrid format of face-to-
face and online will be used.

77 Z23—F :lcmw6c6

LBWLWIZ%EBETS B8 K&
Raising Delicious Sea Urchins (T. Unuma)

2. HRAOEELEEY (K2 —#)
Reproductive physiology of bivalves (K. Nagasawa)

3UEFEBICH T 2 EYERIE (Bl &%)
Biodiversity in Coastal Marine Area (S. Katayama)

CRFHEEEERRORFHEQ) (FA EM)
Current Topics in Coastal Rocky Shore Ecosystem (1) (M. Aoki)

5. nFHEHERERORFHE(Q) (FA EM)
Current Topics in Coastal Rocky Shore Ecosystem (2) (M. Aoki)

6. KERBRICEITS

LD FHED) (hE RE)

Molecular Mechanism of Quality Deterioration in Seafood (1) (T. Nakano)

T.KEBRICHE T 2REL 0N FiEQ2) (REF £15)
Molecular Mechanism of Quality Deterioration in Seafood (2) (T. Nakano)

8. B O FAEH T OERE (ki fhn)
Research Expedition of Arctic and Antarctic Oceans (W. Sato-Okoshi)

9.KBETI v DS ERE (AR R)
Diversity and Ecology of Aquatic Plankton (G. Nishitani)

10. BEOREBETF LKEE (BEH BN
Developmental Genetics in Fish and Aquaculture (H. Yokoi)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 32
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UNIVERSAL PASSPORT RX[3]

11. KEEYICE T 2 EEERE (PIE EE)
Basis of Genetic Improvement in Fishes (M. Nakajima)

12. KIRICE I 2EEHNZHFES L CEENEREE(Q) GbH %)
Genetic Diversity and Population Structure of Marine Organisms (1) (M. Ikeda)

13. KIRICH 1S 3 BENZHRES L BEENERSEE(2) CA %)
Genetic Diversity and Population Structure of Marine Organisms (2) (M. lkeda)

14. ZRIEDNA(eDNA) t B3k, v —ib, IGA (T4 LX >z YL V)
Environmental DNA (eDNA); Sources, Tools and Applications (C.L. Ames)

15. REUB D RELE (Fil #0s)
Fisheries Production in Tokyo Bay (S. Katayama)

e =R livap:s

EFPEE

FHELLUSEE

RERRENEE

R - RERIRE

wE

EEdSEb

EUFEOBERICH L THRESINS LR— FORBICEOSVLW MY 5,
Evaluation will be based on the quality of the reports submitted in response to the lectures given by the instructor.

e<IZhH L,
None in particular.

E<IZim L,
None in particular.

ZEHOMAT —~ LEAEELISVERICOVTE, BIENZIAL TRENTZLCEBLTHEIL,
For lectures that are closely related to each student's research topic, student should review the lecture contents
thoroughly using the handouts.

BRICETI2EMPHIHEICE, BHEKEITA—LTENRDD, HorLOHBELEVTHOA 71 X 25 L THAQ
%,

If students have questions about a lecture, they can ask the instructor by e-mail or visit his/her office after asking for
his/her availability in advance.

E-mail: tatsuya.unuma.b8@tohoku.ac.jp (T. Unuma)

2023/12/26 16:46:42

1EMOBENBIF, 45BHOPEEZLBELTIAREZL > THERTIZIE2EBHEL LTWET, 1EUOBBICAELRZPEREOERIE, [#HE -
EE] ISOWTIE 1 5~3 0BHOBES L REREARE (FE - EEARY) 30~15K/H. [EHR, £ERUVER] ICOV\WTE3 0~4 5EMORF
(B L UERERBNAZE (F8 - BEHRE) 15~08RHTY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 33
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FEOFERR
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1) EEMEYOMIRERAE
2) EEMEYOMIERBILEE
3) 7U/ANIFUDLICET

B AFHE

28y
A 2[R B=E BFHMEELIT XL 1ERE
2025

e Mk, 2F F. B R Bf B, FEOBER. ZH BAL FE BUR. Rl &

2HK

HAFE

AAL-OAG511J

QIMIRDEL VI A 7Y A IV ARMOFEREX A 2EGRRE, BEYZERL L-FMzREL TERT 2,

MESLVERMEYEBEEY EYWELHY) OREFERA*ERT-0ICHEDOESRR (WL - NEEx, EET
RE, BEFEHE. AMLREEARY) ICHT2EREZBNT 5, £/, INOOMEYOEDBEREER L - LT, EE
ICAICAT-RIFIOMEEZRBNT 5, SOICEMEEADICHIHKEUO D IT28H%EFICOT 5,

MAEYMORB L WEEE, ERII LY —%H, 7700 FUT L TI7S5RI R, fiEYE, LHME. RRE. BEF
KPS AT L, RNV BEEE, B, MMIEELERE, REXML R, L—X VR, FR% V08, NXoTVFT 7
— I KN R

HEDTATHATVZAORRIIELWVWHDOAH D, ZOEDRFOMB L FMOTRTEERNICHEDZHTRE LF
BORBIRECHEELTWS, XEHRE2 LB L QMDA 7HA IV ADIOAIEREEZZIZI2MEYFEER L L
F-ERFEE ZOLAICOWTERT 5,

WECEEZITWET, BEICEHT 2EK. EROEAA L ZClassroomZziB L TITLWE Y,
2 7 Z23— K cctgpgj

L ZDOFER 1 MEMICB T 2EXOERT RIILFT —5 (FIEB)
& ZOFER 2— R REOREEM X > /80 B & MlfakE (FER)
% Ti (Tumor-inducing) 75 X I K D#E & #ae (B1L)

4) 7rang TV LERVWCEEFRIGZENOEE E MEEE~OKA (BL)
5) HE & MEYME—ZAIMMER & AREE Crib)

6) HE & MEYBEMIERSE A 72BkE CRil)

7) EFMERE L TOBE—Na@mEREfIc (2H)

8) BBZAVWIENOKREHR~DGH (ZH)

9) 4/ L bAtbhEDH
10)
11) v XN RRERE DT
12) BEmME Ry ROBITE
MEMEEBEDOEEER

BB IREY TS

13)
14)
15)

-4 ) LEBROERES ) LEAEOER - (£F)

NG TVA 77—V EBRBGRTFOKEERE (£F)

()
(F#EB)
(F#B)
Uy Ga)

BRICBIT2REX LMY ETY YT G
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EFPEE

FHELLUSEE

RERRANRE
RE - RERIRE

&%

EHBEM

1B ORERRB &,

READSNMEELNILR—MIL>TFEL, TNZTNOFHEREIE 50%E LV B50%THD, LR— MEHEIZ, #EED
A LERE L 5T - E2ODOBULERFOREZRERZAE L TEREYFNERD 2 W EZ OLADOATREMEIC DL
T. BOBEEOZZ I L TAMIBI2RIEETE L D,

FBEARICEHET 2ERY (52 WEBERERO 7 7 ML) LRICHIBIRIY 2H 50 UoiRHhT 2, BENTICHEKZR
STBFHERINOGESEICL TS OICHFEETRINL, BEVEZE~OFBICHL THEKZEHD ZENBETH D,

(1) FEE=EE - Billird (2021) [HEMNAF T2/ 0P —OEBNH - REFEICEY TFEAM—] FhtAkFHRS
(2) Madigan et al. (2014) Brock Biology of Microorganisms, Global Edition 14th /English, Pearson
(3) Slonczewski & Foster (2014) Microbiology: An Evolving Science, 3rd Ed., W. W. Norton & Company

BHEN GBRENO77A4L) ITEJEFE - BET5, LE—LFOBBEICOVWTHARTE LD D,

FTART T —BEX — L TERLREEZ T 5,
SMTEE HEEREHE Framalh)

E-mail:

B ERER I keietsu.abe.b5@tohoku.ac.jp;

% FZ jun.kaneko.b6@tohoku.ac.jp;

A 8L takahiro.shintani.d7@tohoku.ac.jp;
M th tetsuya.tanaka.a3@tohoku.ac.jp;
FEBPEK ryuta.tobe.c7@tohoku.ac.jp;
Bl torikin@tohoku.ac.jp;

ZHE A eugene.futai.el@tohoku.ac.jp;
K144 hiroshi.yoneyama.a4@tohoku.ac.jp

BH, REEOHICLY, BEZEET250bH D, £, BEOHAICL Y, BROIEELVANBEDLDHAELH 5,

ASIHNFEEZRELTINRZL > UBRT S aBELLTVWEY, 1EUNBHICLELEIFERMOBRIE. [#FE -

EE] ICOWTIE 1 5~3 0BHOBES L RERBEARE (FE - EEARY) 30~15K/H. [E8R, £BRUER] ICO2WTIE3 0~4 5EMOIF

EBLURERBNRE (F8 -

EBHRE) 15~0BHETT,
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Subject
English Subject

Credit(s)
Semester

Day/Period

Year

Instructor

Eligible Participants

Departments
(Obligatory/Elective)

Language Used in Course
Course Numbering
Course of Media Class

Main Subjects

Class Subject

Object and Summary of
Class

Keywords

Goal of Study

Contents and Progress
Schedule of the Class

Integrated Lectures for Microbiology

2Credits

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml#funcForm:j_idt289:48:j_idt290:sonotaFree:j_idt
374

AR

e
it

Mon.2Period Place EFMEELIEVXEL
2025

TAKAHIRO SHINTANI,JUN KANEKO,KINYA TORIYAMA, TETSUYA TANAKA,RYUTA TOBE,EUGENE FUTALKEIETSU
ABE,HIROSHI YONEYAMA

All majors

Japanese

AAL-OAG511J

Understanding of the evolution of life science technologies in the 21st century, which are supported by biological
phenomena through studies based on microorganisms.

This course provides explanations of the basics of biological phenomena (such as solute transport, gene expression,
gene transmission, and stress response) to understand the interaction between microorganisms and their host
organisms. Moreover, the latest findings for the industrial application will be introduced. This course aims to improve the
student's ability to apply the basic findings to the biological industries.

Metabolism and mass transfer of microbes, Bioenergetics, Agrobacterium, Ti plasmid, Antibiotics, Multidrug resistance,
filamentous fungi, gene expression system, protein production, Yeast, Vesicular trafficking and diseases, Nutrient stress,
Ruminal bacteria, Toxin proteins, Bacteriophages, tick-borne infectious disease

Recent progress in life science is remarkable, and almost all of the findings and techniques of life science are supported
by the development of studies on microorganisms. Students understand the microbiology-based basics studies and their
application supporting the further evolution of life science.

Face-to-face classes will be held. Communication and distribution of materials related to the class will be conducted
through "Classroom".
Class code: cctqpaqj

Biological functions of cell surfaces in industrial microbes 1 : Bioenergetics in microbial transport process (Abe )

Biological functions of cell surfaces and their applications in industrial microbes 2 : Biosurfactant proteins and cell wall in fungi (Abe)

Agrobacterium-mediated gene transfer 1: Structure and function of Ti plasmid (Toriyama)

Agrobacterium-mediated gene transfer 2: Production of genetically modified crops (Toriyama)

Antibiotics: multi-antibiotic resistance and the public health (Yoneyama)

Antibiotics: challenges toward prevention of the antibiotic resistance (Yoneyama)

Genes and Proteins that control yeast secretory pathway (Futai)

Yeast as a model for human disease (Futai)

What kind of information can genomic data provide? (Kaneko)

Bacteriophages and horizontal gene transfer(Kaneko)

Diagnosis of tick-borne infectious diseases (Tanaka)

Microbiology and Protein Engineering (Tobe)

Interaction between microorganisms and metals (Tobe)

Nutrient signaling in Yeast (Shintani)

Nutrient stress response and cellular remodeling of yeast cells (Shintani)
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Record and Evaluation
Method

Preparation

Textbook and References

Self Study

Practical Business

Notes

Last Update

Students are evaluated on their points from attendance and learning attitude (50%) and submitted reports (50%).
Students should select two themes for the reports, search for related original articles, and discuss the implication for
basic biology or their potential for industrial applications in each report (two pages of A4 sheet).

References and reprints are handed out at every class.
Students are expected to increase their interest in the application to microbial industries by collecting additional
knowledge related to interested lectures.

(1) Madigan et al. (2014) Brock Biology of Microorganisms, Global Edition 14th /English, Pearson
(2) Slonczewski & Foster (2014) Microbiology: An Evolving Science, 3rd Ed., W. W. Norton & Company

Students are required to review using references and to prepare reports on the selected lectures.

Office hours: Contact each lecturer by e-mail.

E-mail:

Keietsu Abe; keietsu.abe.bb@tohoku.ac.jp

Jun Kaneko; jun.kaneko.b6@tohoku.ac.jp

Takahiro Shintani; takahiro.shintani.d7@tohoku.ac.jp
Tetsuya Tanaka; tetsuya.tanaka.a3@tohoku.ac.jp
Ryuta Tobe; ryuta.tobe.c7@tohoku.ac.jp;

Kinya Toriyama; torikin@tohoku.ac.jp

Eugene Futai; eugene.futai.el@tohoku.ac.jp

Hiroshi Yoneyama; hiroshi.yoneyama.ad@tohoku.ac.jp

The classrooms may be changed depending on the number of students. The order of lectures may be changed depending
on the instructor's availability.

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Exercise in Agricultural Data Science

28y
RREARR H=E RPHEIERE

EH OEX BT EF

BRIIBIIT -2V A TV ROERR
Implementing data science in agriculture

7077 I EEPYthonEFVWTAREBD T — X MBAR S FERICOVWTHEY, MELNEATI XYM E2ELERL
Y. BUETAT IV ERAVTEESNIBZETY 22 B1ET %,

Students will learn how to handle large amounts of data processing using the Python programming language, and acquire
the skills to create their own scripts to perform simple processing and to execute complex processing using appropriate
libraries.

Python, 7R ZIv s ¥R bT—RNEB, 77 7#E, Ev7HrayIalb—yary Ry —7r> 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing (NGS)

TR T IV EREPythonz AVWTHEART —2WB%2 57 AT 7 LEERTED L3 IChD e, RERY—F Y
SO TBONIRET —F%ERXA—/—AV 21— RICTRITTED LIRS I L #EEREET D,

The goal is to be able to create simple data processing programs using the Python programming language, and to be able
to analyze large amounts of data obtained by next-generation sequencers on a supercomputer.

275 223—FK 1 wurdbos HZEH B EClassroomlCEWT/HRT—RA v F 77 A LR BECTEDET,

174 %X - PythonBIRBEOEE (BT)
Guidance and setting up a Python development environment

2EFMRICHEITIRMRY —7 » XFA - BILKFEX/XAVAOBAND T /R (ETF)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer AOBA

3R - FIHR Y TV RORBLETA T T VRAEOEE (BT)
Principles of second- and third-generation sequencing and the various library preparation procedures

4 —RFF—=2 L ZOFHLE (BT)
Read data and the pre-processing

5.23—hFU—FRo4/ LBRESI~DYyEYTENYUTY ha—L (BTF)
Short read mapping to a reference genome and variant calling

6.RNA-seq7 — & Z{E - 7 B FREELERET (BT)
DEG analysis with RNA-seq data

7.>3a—kFYU—Foddenovo7 > 7L (BF)
De novo assemble of short reads

8.8y FAEIZ & BBLASTIRTR « RV RV BEDMEE R A A V8% (BT)
Batch analyses for BLAST search and functionadomain search

IHEDEE & &t (BEH)

Numerical calculations and "if" statement

10.30F 7 LR Lxx CBE3H)

Strings and "for" statement

1LYRRETZFAILDAES CEH)

List and file 1/0
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2.7 F X T —20NEEE (BH)

Text data processing exercise

13. 703U XL LEEME GEH)
Algorithms and Computational Efficiency

BEYFTHLAY ZaL—Yar e s 7 7#HE GEH)
Monte Carlo simulation and graphing

15 MEEIC L 294 (CBEH)

Classification by machine learning

BRI

ERHES

FHELLUSEE

RERRENEE

R - RERIRE

&%

=0

BRICL Y FHET %,
Submitted reports are evaluated.

TR 7 IV EEPYthonB L UORER Y =T v A LBONET—XICOVWTO—EDMBIZOVWTFHINL,
Students are expected to learn the Python programming language and a series of processes for data obtained from next-
generation sequencers.

EAERZFERL. ZRBIEAVAL,
(BEHE)
PEFH [Dr. BonoDEBRZET — R XT A HLYA TV XA v Z—F2aFiL
Python® A K 2 X >~ + (https://docs.python.org/ja/3/)
References are handled out at every class. No textbook will be used.

BENBRETXFRZ2SEICLT BEZTVLOD, FERTOBRLAVMECERT 5, LESEELZHAT, SoICE

B RD D,
Refer to related books in the library.

FT7 4 AT T~ BREIIRERZ T HT B,
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp GE#). shuhei.miyashita.d7@tohoku.ac.jp (E7TF)
Questions are accepted at any time.

2023/12/26 16:46:47

1HEMOBERBIE. 45KHOFBELBELTIAERZ D> THERT A2 BEL LTWET, 1EUOEBEBIIHELRIZPERBOBRIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHORES L MREREARE (FE - EEARY) 30~15K/H. [EHR RERVER] ICOLWTIE3 0~4 5EMOR

EBSURERENRE (F8 -

BERE) 15~08/ETY,
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BE% International Development Studies (EERIHZ)

BBE4 (EE International Development Studies

B 28y

AR L—

EH - Bk U B=E RPMRERFFBERFETL (N212)
PR 2025

BYEHLE AR B-. KEENI MINAKSHI
WRFE

WHRIA-R - FR (5 -

#

EREE English

BEF YT AAL-AGESE

AT 4 TIRERE

FEEERA
RET—< Economic development and agriculture
- Main objective is to develop understanding of the agricultural transformation in developing Asia under the impacts of
REOBW EHE . ) . o - ) o
rapid economic growth, industrialization, urbanization, global warming, and globalization.
*F—7—F economic growth, agriculture, market economy, capitalism, land ownership, trade
Students are expected to deepen their understanding on the difference of the social systems or institutions among
N R countries and/or areas. Taking account into such diversified characteristics of economy and agriculture in developin
S EDFIERIE & y and ag bine

Asian countries, students are expected to concert alternative models and policies as well as to review the general models
and policies of development.

REANR - HRLEETFE
Introduction, contents and progress schedule will be announced at the first class.

We use Google Classroom. Class code for joining Google Classroom: ufmnjhi

FRiERHE A & Presentation of textbook 50%, presentation of homework 30%, and discussion 20%
Pl = Students need to learn basic Development Economics.
HREL L UBEE Textbook: The World Bank, "World Development Report 2023".

Download URL: https://www.worldbank.org/en/publication/wdr2023

Every student is requested to give a presentation in the class once or twice per semester. When a student is appointed
RERBRNZE as a reporter, he or she must prepare a handout of report based on the assigned chapter of adopted textbook and its
related papers.
R - RERNIRE

== Office hour: Please make an appointment by e-mail.

FUYUKI
e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp
office: E213

40



KEENI
e-mail: keeni.minakshi.d1@tohoku.ac.jp
office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

B AT 2023/12/26 16:46:39

1HUDOIRERBIZ, 4 5EEOFEAVRBELTINBEH o THEMRT DI EAIZEL L TVWET, 1BADEBICHELRIFEBEOBRIE. [HFE -
EE] ICOWTIE 1 5~3 0BRHOBES L RERBARE (FE - EEARY) 30~15KMH. [£H, £BRUVERE] ICOVWTIE3 0~4 5EMOEF
(B L ORERBNAZE (FB - EBLY) 15~0BM<TT,
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B4 Food Economics (BEHEFZ)

BME® (KE Food Economics

B 2EfiL

LARZ—

= KEBABR B=E RERE

PR

EEE ] aH E=—

WRFE

WHRI—Z - FH (M - &

#)

EREE REE

BEF YT AAL-AGESE

AT 4 TIRENB

FTEREMNE

BET—< Food and agricultural issues and policies in Japan and in the world
This course will cover food and agriculture issues and explore various aspects of policy design. Following lectures on

REOBM L HRE agriculture and food production in Japan and discussions on related policy issues, we will share current situations and
problems in the food and agriculture sectors across the participants' countries.

F—7—F Food, Agriculture, Policies, Environment, Trade, Quality and Safety

SEOTEEE Students will come to understand current situations and issues in the agriculture and food sector in different countries

through a comparative perspective.
RERES - AELEEFE

Documents and announcements will be delivered in the following classroom.
Class code : 5d4gmkh

1) Introduction -Comparative approach for agricultural and food economy-

2) Policy design for agricultural production and food security

3) Structural change of food production and trends in food consumption

4) Agricultural modernization and structural changes

5) Agricultural policies in Japan after the World War 2

6) Agricultural production and poverty reduction

7) International trade in food and agricultural products

8) Policy issues on food safety and quality

9) Agriculture and the environment

10) Food and agricultural issues and policies in the World - Presentations given by participants in the class 1 -
11) Food and agricultural issues and policies in the World - Presentations given by participants in the class 2 -
12) Food and agricultural issues and policies in the World - Presentations given by participants in the class 3 -
13) Food and agricultural issues and policies in the World - Presentations given by participants in the class 4 -
14) Food and agricultural issues and policies in the World - Presentations given by participants in the class 5 -

15) Discussion and understanding from the viewpoint of comparative approach

D% SRR i Evaluation will be based on a combination of class attendance, presentations, in-class participation, and a term paper.

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 42
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UNIVERSAL PASSPORT RX[3]

Lectures present and explain important economic concepts and terms necessary to understand the economy and policies
of food and agriculture. Please review them thoroughly. Check your comprehension by answering the questions posted in
the classroom.

Annual Reports on Food, Agriculture, and Rural Areas in Japan published by the Ministry of Agriculture, Forestry and
Fisheries (http://www.maff.go.jp/e/index.html). Documents published by the OECD and FAO.

The slides and documents used in class will be posted on Classroom after class. Students are required to review the key
concepts.

This course is conducted entirely in English, including presentations and discussions.
Office hours: Questions and comments are welcome during the class. You are also welcome to visit my office during
office hours, which will be announced later.

2023/12/26 16:46:41

ASKHNFEELELTINRZL > TBRT 2 aBELLTVLEY, 1EUOBRICLELLIFERMOBRIE. [#HE -

BB SOV TR 1 5~3 0 RIDIRES SRERBAZE (F8 - B84E) 30~15KH. [ER EERUER] ICOLTIE3 0~4 5 KHEOE

%1k IEEBRNEE (FH -

EBLE) 15~0BMTT,
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BORE

General Assessment Science of Agricultural Product and Food

28y
BIHA
KEESR B=E BEREELIETVXEIHRE

B BE E B PH A8 27 F 2K BC. R KFHE

HAFE

AAL-OAG505)

BEY - BROGRELR L MICRETHIDER & =ik
Theory and practice on quality and safety evaluation of agricultural products and food

HAETIIREORLICEAL2ERWCETNICELIEFIIERL. KEAMEICA->TWVWS, HANICIZEROEERE O
BILKICHEL, Hi—LE-ZL2EEREORELEENKRDONTVWS, RERTIE. DHEOERSR - BEVE LIUOMIGO
B REMICETIERN OERE TORNFEL TN OHMEERRT 5, I oIl HAETORR - BEYH LUMT
FBOREEREMTEBOREREFEARLITOVWTHHERT S, T LT, BHINE MYy IR EEAT, SHERLTTER
ERD D,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big problem.

With the expansion of international distribution of foods worldwide, it is required to formulate and implement unified
safety management regulations. In this lecture, we will explain the knowledge from the basics to the practice regarding
the quality and safety of foods, agricultural products and processed products in Japan and their evaluation methods. In
addition, the current status and measures for quality and safety management of food, agricultural products and
processed products in other countries will be explained. Then, select the topics explained and deepen the discussion
among the students.

B & KEY. BER NMIRR. REHE. BOoReM. CODEX. HACCP, RHlxE, HRR - BEE
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety, CODEX,
HACCP, Regulation, World food/agricultural circumstances

B -E - KEPEEODBERBLUVUZONMIBERORER O FICERLUOERS O EK X CORFMIER. EEH. &
EoRRE EMREV. RHOBRAIMERB TE. BROFHEE L REEORIZNHIMA AR E 28N Z2EET 2.

You can acquire a wide range of the latest information such as scientific information from the basics to practice of the
quality and safety of food resources such as agriculture, livestock and marine products and their processed foods, legal
regulations, and the current situation in other countries, and food evaluation methods. And acquire the ability to make
scientific judgments on safety.

FBLIE: A bAZyvay (BHEELRR

Introduction

F20: BoReLRL FEHEEHR)

Food safety and security

H 30 BRORSERARMOMNE (BHEEHR)

Science for food safety technology

FA4E  BEFEREZEMICL 2 (LERRHR)

Genetically modified crops

5[ 7/ LRERITICE 21FY (LsRFTHIR)

Genome editing crops

FolE : BEYORSME (UEEBHIR)

Safety of livestock product

F7E:HL-A-BBLOZONIRORE LTk JUEEEHEIR)
Quality of milk, meat, eggs and their products, and its prospective development

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 45
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B8 KEWEH D2EFEL LUEROREESEF CEAFIEHIR)

Case studies of food poisoning and accidents involving marine products

FEOMm: KEMICH I 2HEEES LUORTL X7 L CEAFEHD)
Hygiene management and certification system for marine products

$£100: BRESTHRORRE (SRBCHD)

Food safety policy

F11E: BREREHEEERR (ZARBCHR)
Food labeling and consumer behavior for foods
F1200: BRELMEY L BRERN (&F2EHR)

Harmful microorganisms in foods, and inspection methods for food pathogens

F130: BRREEEIXT L  HACCPE ZDEE (2T 2AXKID)
Food safety management system: HACCP

Fl14@E:FELIL—-TOTw (RETEY)
Presentation and discussion for first group

150 :HE2/L—-TDOHH (RETEY)
Presentation and discussion for second group

BRI

EFPEE
BREBLUBEE
REREAPE
R - RERIRE

%

EHBEM

HERZKE LR— P bRICIL—TICHINTOREEREK (XT—RA Y MILBTLEYT—Yay) ICL->TEHET
%, LE—FE, BEXRONBTEFEDHLTIL—TEESE, HEORBBERERRICKEL TOREDIEZZE VAR
HACE - TFHET %2, HERKE LR— Mo MICEERROZNZTNOFHESIE 1220, 505 £ V30%TH %,
EEFBBICBNT2ERABRICOVT, F—7—F22ZICHLFE. BRNEICEDHTHOERICED,
ERFRFICENE IR HT 5,

RERFOERICEL T, REFOBINARENFZEZEET 5,

(1) #74277— (ZHEEOBENAZEEMZER L TRELXED ). BRRUEBREED 1010, BERTHRE
LYBOHARETFT 74 AT 7 — %% 2,
(2) REHE : BEHEEZ  E-mail address : atom@tohoku.ac.jp

2023/12/26 16:46:39

1EMOFEERNBIE, 45KEOFBELELTINBREZ L > THRTIIL2BELLTVWEY, 1BEMOBBICLAELRZFEBREOBRIE. [#HE -
BB 1KoV TR 1 5~3 0 RDIRES SRERMAZE (F8 - B84E) 30~15KM. [ER EBRRUER] IOV TIE3 0~4 5 KHEOE

EB L ORERBNPE (FE -

EERE) 15~0BETT,
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[SI=P Food & Agricultural Immunology Joint Lecture (B & 2&EAREE)

BBE4 (EE Food & Agricultural Immunology Joint Lecture

B 2H1

TARR—

IR - #hF EIEARR HE EEREENIT LV IEHERSE

P ERE

BUKE FH H¥F. #rx &F. KF #ENH @l BXRE —H

MNRFE

HWHRI—Z - FR (s - &

#)

fEREE EEE

BBy AAL-OAG507E

AT 4 TRENE O

EEBERME

BET—< Basic and Applied studies on Food & Agricultural Immunology
This class aims to study the basic concepts of food and agricultural immunology and their application for drug-
independent cultivation and food production. Each unit professor of the center and collaborative professor in Tohoku

BEOBN EHME University will give the lectures to introduce their specific research relating to immunology field. This lecture is opened
using Google classroom or ISTU/DC (Internet School of Tohoku University on the Digital Campus). Students can view the
video after registration.
Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition receptors,

F—7—FK Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment, Transcriptome,
Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

. . To understand the new study field of food and agricultural immunology and how to apply the concept for drug-

SEOHEEIE ’ ¢ & Pe P £

independent cultivation and food production.

RERR - HELEETTE

AR#EFE(TGoogle classroomIZ & > THIFE SN ETA. ISTUZEBL THERRET2HE5HBHY £,

2 7 X 3— R:apmijfeq

This class is opened by Google classroom but may be also by ISTU/DC. Information about the lecture will be indicated in the Google classroom.
class code: apmjfeq

1.

2.

8.

9.

Overview of food & agricultural immunology. (Dr. Haruki Kitazawa)

Role of the gut microbiota in health and disease. (Dr. Keita Nishiyama)

. Recognition and exclusion of pathogens in innate immunity.(Dr. Shoichiro Kurata)

. Food Immunology: potentials for better health. (Dr. Masako Toda)

. Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)
. Overview of plant immune system ( Lecturer is under arrangament)

. Overview of insect control system by plant immune system. (Dr. Masatoshi Hori)

Overview of functional food evaluation. (Dr. Hitoshi Shirakawa)

Overview of effects on human health relating to epigenetics. (Dr. Masahiko Harata)

10. Overview of plant response to environmental cues. (Dr. Yukihiro Ito)

11. Introduction of Immunology. (Dr. Naoto Ishii)

12. Overview of allergies. (Dr. Toshinobu Kuroishi)

13. Overview of mucosal immune system. (Dr. Tomonori Nochi)

14. Food Safety and Society. (Dr. Katsuhito Fuyuki)
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Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch all
lecture videos.

Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
Textbook and references will be introduced by each professor.Video materials are also available.

It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and
ocuments that are commonly available.

Important! Student who want to use financial aid for study abroad from CFAI have to take this credit.
Please check CFAI homepage carefully. http://www.agri.tohoku.ac.jp/cfai/

Instructors:

Faculties in CFAI, Graduate School of Agricultural Science, Tohoku University, and Faculties in Tohoku University School
of Medicine, Tohoku University Graduate School of Dentistry and Graduate School of Pharmaceutical Sciences, Tohoku
University, and Faculties in foreign institutions.

Coordinators:
Dr. Yusuke Ohsaki, Dr. Keita Nishiyama, Dr. Kazue Nagasawa, Dr. Tomoko Imoto, and Dr. Masako Toda

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: masako.toda.a7Otohoku.ac.jp
Please change "O" to "@".

2023/12/26 16:46:38

ASIFFHNFEEZRELTINRZL > TBRT S 2RELLTVLEY, 1EUOBRIILELLEIFERMOBRIE. [#HE -

EE] ICOWTIE 1 5~3 0BHOBES L REREARE (FE - EEBARY) 30~15K/H. £BR, £BRUERE] ICOWTIE3 0~4 5EMOIF

EBSLUORERENRE (F8 -

EEHRE) 15~0EHTT,
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Joint lecture on Disaster Recovery and Reconstruction

18

8-98 E+#ExR

EhEE H=E REE
BERH

A Ase

BRI RIH - B

20— ER

EREE BAE
BMEFNUVS

AT 4 TRERE

TERENE

WEHORE - BNOEIR - BRICET 2 FAEMOEA - TROUSEENRM L EHEREROSRIEIC OV TR,

RET—

-

Learning social and economic condition of agricultural and rural reconstruction after March 11, 2011.

AREBAKECERBEEZH > - HIBORMKEECREREXSE, RURLANOER - FEBRICEVWT, BXOR
FFREBENEIKRELDDEETH D, AEFAERTIE. BEPHARLABRALAREMPAED LS BEGEOL ETEASINE
BLTWKONABRT 5L b0, ZHAMBEFRERZERL W EToBREL KT L, XBEEICERLZBRICE
BREOBMNEBE BAATREZLEERT S, Ah. BREZ #BRLHTBZHEBT S,
In this course, reconstruction concept from great disaster will be discussed, and reconstruction planning, recovery
process of agricultural land, diffusion process of innovative technology and so on lectured.

BEOENE, BISRHERE. ARFK. BT ks, SRNRATES, RREE. £F. FM. AENER

F—7—FK . ) e e . . . . .
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional occupation,
sustainability, creative reconstruction

BMKEECRMAEES. RUBILANOEIR - BRICEVWTERFORLTINERE L Z I TORBELERL,
RS CEUICITHLE2HRZEBZED,

KEERD

FEDOFERE
The purpose of this course is to develop abilities to behave properly on the reconstruction ground.

BEND - FECEETE

ZoR B (EClassroomZEA L THEER L BRIBEREREL X7,

27 X3—FIE b6bx3p5 TY,

LIS 13 2 ABEEBOEIR - BEIOEE (K ilisse)
Problems of restoration and reconstruction of disaster damaged areas (Satoshi KATAYAMA)

BFERRANORE L ZOBROKESE AN (FLA®)
Effect on the marine ecosystem, and subsequent fisheries and fishing villages (Satoshi KATAYAMA)

BEEEBOEIR - BEOEREBETFOKE (BHHEE  EHKF)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)

AEFEEBROBFERELEETR BEHE  2HATF)
Farm land recovery and consensus. (Masaharu GOHKO)

5 XEHERF 1 (BAREL : ERARIER)
Disaster Social Science 1 (Naoya SEKIYA)

6. XEHERF 2 FREL : HRAMIER)
Disaster Social Science 2 (Naoya Hiroyuki SEKIYA)

TRAT— FEEORRLESHDOEE (KRAED)
Smart agriculture and diffusion problem in the future. (Ryuji OTANI)

8RR (Filanse)
Summary discussion (Satoshi KATAYAMA)
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FERELVLE— b (LROBREARH S 2 0N ICEDEITHEY 2.

Two reports and attendance are evaluated.

AbH>TFETIHERBAVD, LE-MEDHICiEZznE Y OEBIBE,

In making report, it is necessary for graduated students to review handouts and references.

SEEZIIOVTR, TNENOBEML’EEETT %,

Textbook and references will be introduced on each class.

FT74RTT— HEFICBAZREELAWVA, BHIICTRA VP ERSEZE,
E-mail: skata@tohoku.ac.jp (F1L%I5E)

1EMORERNBIL, 45BROFBEABRELTINBT AL > THBRTHIL2IZTEL L TVWES, 1BEMOBBICHELRZZPEREOBRIEL. #Fx -
EB] ICDOWTIEL 5~ 3 0 I 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER, EBRUER] 2L TIE3 0~4 5 FH0#F

EBSUREREARE (F8 -

EEHE) 15~0BMTT,
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FEFRFERE

BET—<
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HEDORERE

RERR - AECEETE

2vw—MEEAM
Introduction to Smart Agriculture

18

EhEE E>

it

2025

AAEE
Japanese

AR — FREOHEEZZ,

Learning an overview of smart agriculture.

27— bMRELIE, ARy MEITCERBERM (CT) 2FRAL T At - BEACERBEEEZRRT 2E2HEL T
WERHBREDZETY ., BADRETIH, KRE LTAFICHEIFECARE TR ITNETTIAWEEN S RER
FENHREL WD T, BN, AFOHRR, GEOERIERLFTELL>TLET, XERTIE. ZHRLFRETE
FAENDRAY—FREOHEZEREL, INALDAY—FREDERAEEEZONDIRENEES Z LI EHVENTT,

Smart agriculture is a new type of agriculture that utilizes robot technology and information and communication
technology (ICT) to promote labor saving, precision, and high-quality production. In Japanese agriculture, there are still
many tasks that rely on manpower and can only be done by skilled labor, and as the number of farmers decreases
sharply, labor saving, securing manpower, and reducing the labor burden are important issues. The object of this lecture
is to understand an overview of smart agriculture that is being developed in various fields and to develop the ability to
think about how to utilize smart agriculture in the future.

Av—bRE TARPRRE LU rIT—% BEHE. 0Ky b TRUF B FREDT

Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-destructive
analysis.
AARDEBEOEREICEIT T, Av— FREOEAMLFEEZERT 5,

The goal of this course is to consider the usefulness and problems of smart agriculture for the future development of
Japanese agriculture.

Z DR B IXClassroomZEA L CHEER CHERERERELET,

7 7X3— K&

[5spux6 T,

ClassroomiZ7 72X LTI/ 7 RA—=FEADLTLEEET W,

1LAVIvF—vay: Av— FEEOBRRESHORE
Orientation: Smart agriculture and diffusion problem in the future.

2.2 — PEREOER LR AR
Practice of smart agriculture: Case of land-use agriculture.

AT — FEREOER  BERE=R
Practice of smart agriculture: Case of greenhouse horiculture.

AR — PRELEEAV 7T IXLF—BIER
Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.

BAV—MRELEEAV7 T ARy MERR
Smart Agriculture and Production Infrastructure: Utilization of robot.

6.AV— FERELEEAVT T :

VE—bEVYI VIR

Smart Agriculture and Production Infrastructure: Remote sensing.

TAT— MBELTEA V77 ERIENTIC L 2 REEER
Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.

ol



8.X%— M EEDITHIER
Government policies for smart agriculture

FERELVLER— b (LROBEEARH S 2 DR (CEDEFHET 2,

FiHERTE 75 7%
Submitted reports, attendance and so on are evaluated.
BH>TFETI2HLEIFAVH, LR— MERO =D ICIZZT NG Y OBEBIPBHE,
L ACE
In making report, it is necessary for graduated students to review handouts and references.
SEZFIIOVT, TNTNOFBAHIEERTT 5,
HRBELUBEE
Textbook and references will be introduced on each class.
FERRANFE

RE - REIIRE

iz FT74RTT7— FFICBAZIREELAWVA, BHIICTRSAV MERSEZ L,
IR E-mail: ryuji.otani.d2@tohoku.ac.jp (K&E=)
BHTAA 2023/12/26 16:46:43

1EUORERBIZ, 4 5SEBHOFEAVNELTINEE Lo THEMRT I EAIEEL L TVWET, 1BADBEEBICHELRIFEBEOBRIL. [#Hx -
EE] ICOWTIE 1 5~3 0BHOBES L RERBEARE (T8 -EEARY) 30~15K/H. [EBR, £BRUER] ICO2VWTIE3 0~4 5EMOIF
E(¥BLOREBRARE (F8 - E84E) 15~0BHTY,
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RERR - HELEETTE

EYLIRIERES
Biodiversity in Grassland and Forest

28y

EhEE E>

i
&
Wa
i

MEE GEXER. ZH FE ORE B L EAL BE BGA

HAFE

AAL-OAG508)J

BEERRICBIT2REREE L VCEYLHREICOVTESR

Learn about environmental conservation and biodiversity in a complex ecosystem.

TR - By - AR CEEERERRICB T IREREA O PICEYEZHREOHIFTICSOVWTERIOMEE S L ICHEN - #BRET
J. INOLDOREFICEIT HEEZRD D,

Explain and give lectures based on the latest knowledge on environmental preservation and maintenance of biodiversity
in complex ecosystems such as forests, grasslands, and rivers. We will deepen our understanding of these fields.

EYSIRIE. BIEFRET. HEY

Biodiversity, genetic analysis, microorganism

BENS L OHMEDOEYEHREZIRLCRH L. ZHREOBNFRICOVWTERT 5,

We recognize the biodiversity of animals and plants and microorganisms broadly and understand the diversity analysis
method.

BED—E%, LT DClassroomTHI(S - 12t L £ 7,

- 77 Z3— K :gfarhob

F1H: EYEHEL AL FGELEA)
1: What is biodiversity (Suyama)

F200: EMEHRETBRELED, FBILER)
2: Why biodiversity is needed (Suyama)

F 30 EYLHEEELS BRIEMEA, FELEA)
3: What is the cause of losing biodiversity (Suyama)

FAM: EYEHgteofExBiEL T BILEN)
4: Aiming for coexistence with biodiversity (Suyama)

FE5[E  ABEBREFEOHR (INEEEAER)
5: The world of zoonotic diseases (Kato)

6 [ FRMEYDSERME (MEEEARER)

6: Diversity of pathogenic microorganisms (Kato)

FTE: AXVERBOEE (ZHTH)
7: Symbiosis of methanogens (Tada)

FE8[l  RELXEEYEIALL-ERER (ZHTHE)
8: Resource recycling using nutrient symbiotic organisms (Tada)

FEOM: M—AVADOHEE (ZETE)
9: Symbiosis in the lumen (Tada)

F10E: MEVOREBRFREFNALZT ALY —AIHE (ZHTH)

10: Energy creation using symbiotic relationships of microorganisms (Tada)
F1 106 FMMEDOZERE CREL)

11: Diversity of forest microorganisms (Fukasawa)

F1 20 FAMEDOLERR CRELE)
12: Symbiotic relationship of forest microorganisms (Fukasawa)
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#1300 EREYORRESEE (BHEL)
13: Origin and symbiosis of eukaryotes (Fukuda)

F14E: EYSHEEOFA BHLEA)
14: Utilization of biodiversity (Suyama)

F15H:BHROFLD FELEA)
15: Lecture summary (Suyama)

BRI

W

EHPIES

FHELLUSEE
RERRANRE

R - RERIRE

G

EEdSEb

1B ORERR &,

HERRE LKR—F, LR—MIBBEABROENS L, BRTRSZFBEICODVLTHLVEREZMA - DZRET 5,
Attendance status and report. The report is a summary of lecture content plus detailed comments on the subject handled
in the lecture.

FEHICBIT2ENFEB LN TFEYE,
Biology and molecular biology at an undergraduate.

Environmental science: A global concern 15th ed. Cunningham, McGraw-Hill Education (2020)

FT74—=RT77— 1 ELICERITBRVD, BRX—LAEETHEMEZZITT 2,
Office hours: Especially not set up, but always accept questions by mail, etc.

2023/12/26 16:46:48

ASISFHNFEEZRELTINRZL > TBRT e aRELLTVLEY, 1EUOBHIILELLEIFEREOBRIE. [#FE -

EE] ISOWTIE 1 5~3 0BHOBES L RERBARE (FE - EEARY) 30~15K/H. [£H, £BRUERE] ICOV\WTIE3 0~4 5EMOIF
(B LUOERERBAZE (F8 - BERE) 15~0BHTT,
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LAAZ VR

EESEE & ANV EE

B & EZERR

Development Research of Frontier Industries

28y

NAEARR E> BEELIE S XEIHEER

it
il

ik
okk

W WE OFIE A HA M

HAFE

AAL-AGE503)

EYEERFICE TS, HRRAR. EERNEX EANMEORBRICOVERZRD S,
Understanding of the relationship between intellectual property and research and development, industrial technology and
in the field of bio-industry.

EYEERFBOMOMEICE L THEECHRNT %, ZHEEIE. EROEYEEFEROMFZRE L AREEZT> LT,
HF~DBRERD D,

Lectures will be given on intellectual property in the field of bio-industry. Participants will deepen their understanding of
intellectual property by investigating and conducting presentation exercises on the actual intellectual property in the bio-
industry area.

455 /intellectual property

EYEEICEVTE, MNHMECRELMNHMELZZHALZEETINERIN TV S, FERTHBRFZEEMESES
BTOMNMEICET 2EAME BT L. EXRR L OBRRZERT 2,

In the biological industry, intellectual property protection and industrial activities utilizing intellectual property are being
conducted. In this lecture, students will acquire basic knowledge about intellectual property in the field of bio-industry
including agriculture and understand the relationship between intellectual property and industrial development.

2 7 Z3— K Class Code : op6ea2u

Industry-academia collaboration and intellectual property

2 FIH B FEVE D - HF AT IE

Overview of Intellectual Property Rights-Patent Rights

3EATRAM AR

Prior literature search on the technical field of interest

AT R & MR

Patent application and acquisition of rights-Application

5. M E D ER

Utilization of Intellectual Property

6. %N BF EEVE D B -EEFR - EYBIEHAA
Overview of Intellectual Property Rights-Medical / Biological Inventions

7R BA EEVE D EH- B & 0 R F A
Overview of Intellectual Property Rights-Invention of Food Use

8ARYF v —AIH - 7 LT L=y TERORIK
Current status of venture creation and entrepreneurship development

QEERMAFAR L (BEMRAEBFIICEH T D EAiTHIFR
Industrial Technology Development Theory 1 Technology Development in Research Department of Industry

10.EHFMRARR 2 DERTEMICEH T 2581
Industrial Technology Development Theory 2 Patent Application in Research Department of Industry

1. EERMRARGBI MEHCEOWLEEL
Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property

05



12T FEICHEITE Y RVER
Risk management in research activities

13555r R L ERL 2 RIBR IR EORKRICET 28 ER
Patent application and acquisition of rights 2-Points to note regarding publication of research results

145 REES - 81Y - Y - BEY

(FEFREED 2EORERRB LUZTNICHT 28

Patent Search Exercise-Animal, Plant, and Microbial Products

(Patent search exercise: Student research presentation and commentary on it)

155 ATES - B
Patent Search Exercise-Food

RIS LR — b TR 5,
Performance will be evaluated in the report.

P2 =R livapsS

ERBFES

W

Z2EE - SETERNE A RFNNMEY =27

AHEBLUSEE BEHEHR7Z v b 74— L4 (https://www.j-platpat.inpit.go.jp/)
RERRANZE

R - REMIRE O

wE

BEAS 2023/12/26 16:46:47

1EUDOIRERBIZ, 4 5EEOFEAVNBELTINBAEH o THEMRT DI EAIZEL L TVWET, 1BUADEEBICHELRIFEBEOBRIE. [#Fx -
EE] ISOWTIE 1 5~3 0BHOBES L MRERBEARE (FE - EBARY) 30~15K/H. [EHR, £BRUER] ICOVWTIE3 0~4 5EMOIZ
(B LOREBBARE (F8 - EZALE) 15~0BHTY,
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MBE# KRB FREE

BE%Z (%E:E Scientific English in Action

BRI 2BfL

CARR—

BEH - #EEF S IE5R H=E EFMEELIE S XESHEERE
HEEE

[EEE ] AMES CHERYL LYNN

NHRFE

0 — . B8 IME - E

i;)%] R BH (e - R AM1551 BTEA EEAISFZEE Scientific English in Action

fEREE

BMBEFNYVS

AT 4 TIRENB

FTEREMNE

RET—< Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

The object is to teach students patterns and templates that will help them develop effective skills in presenting technical
material in the form of written reports and presentations. Through this course, students will gain a solid grasp of the

REOBWLBE fundamentals of scientific English, which will improve their ability to summarize their own ideas and theories, as well as
those of others. A large portion of the course is dedicated to mastering the techniques of writing grant proposals and
communicating research gaps, objectives and findings.

F—7—F Practical English communication, reading, listening, presenting, writing, international exchange, research ethics

The goal is for students to use English as a tool to learn to decipher scientific journals and magazines articles, social
HEDIERE media posts, improve comprehension of video and audio material, report on findings, and to write and edit a scientific
grant proposal.

BEAR - AELEEFTE Class Code : vyghefc

1. Introduction.
(a) Fundamentals: Proper style and content; small-group discussions; peer review; collaboration
(b) Methods: Putting scientific English to work every day.

2. - 4. Summarizing scientific theory, scientific method, avoiding plagiarism

5.— 6. Putting to use writing tools, citation tools, editing tools, group work tools
7.- 8. Listen and learn; Twitter posts, diversity statements.

9. - 11. Grant proposal- Background and Literature Review

12. - 14. Grant proposal- Methods, Budget and Timeline, Bibliography, Conclusion
15. Class mini symposium

Methods: Review of readings, vocabulary challenge, skimming journal article content, constructive criticism and editing, recapping research articles,
discussions, mini-presentations, class outing.

Attendance and participation* during lectures (25%); Reports (40%); Final Grant proposal (25%); Mini-presentations

FRAEETE /T % (10%)
. Students should have an interest in current trends in science and technology. Having an understanding of scientific
EHPIES

terminology; awareness of the critical importance of research ethics and hypothesis-driven research is also important.

o8
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RERRENEE

R - RERIRE
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AN

As assigned. Weekly journal articles on current scientific trends and technology will be assigned for self-study and group
discussion.

Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A strong

emphasis is put on participation* (attending every week), and a pass is only possible for those who complete the final
report and presentation.

There is much to learn about presenting science. *Participation includes in-class discussion and peer review.

2023/12/26 16:35:23

1HEAORERBIE, 4 5FHAOFEZLEL T IARZL > TERT I L2BRELLTVET, 1EUOBRICLELAZFEREAOBRIL, [HFE -
BB SOV TIE1 5~ 3 0 BRI OEREL L CREERNARE (FE - EBLYL) 30~ 15HM, [RR RERUER] SO0 TIE3 0~4 5 HHEOR

£ L BEBRARE (3B -

EBLEE) 15~0B/ETY,
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a2

=

EEESEE

Traing for International Practicals

y3-:Xivi
EiER B=
gl =

EEFR - RBEANOHRKRSMEARIM
Participation in presentations at international conferences and meetings and research exchanges

2EIU EOERESR - RSBEAORKSMEAHET 2R MEE S L <X, 10BMULE, S0RFU_EDENFFTERE DR
BEEITV, ZTOMRBREEZERT 2,

Participate in at least two times of presentation at international conferences and meetings and accompanying research
exchange activities, or study abroad at an overseas research institution for at least 10 days or 80 hours, and prepare a
report on the results.

EERNFREBTHIDOIIERBERAFLOEROBZEI TORKLEMIMORLEZT—~ e L, REZBL CEBRNAESZREF
S THIRZTET 5 AMBEREZRT,

The theme of this class is to deepen the practice and expertise of the English skills acquired in Practical English for
Science in actual situations, and to encourage the development of resources who can lead research from an international
perspective through the classes.

WEREDO—F%, LT DClassroomTHRIE - REL XTI, 27 X3—F :vhocbuo
We use Google Classroom. Class code for joining Google Classroom: vhoc6uo

PRRTART %

W

EHPES
HR &
RIS

BLUSEE

2EIU EOEBRFS - REFEANORKSIE AT 2ARREES L <1E, 108EULE, 80HEU LD BEAMFTEE DR
BEETV, TORRREEICLYFTMET 5,

Participation in at least two times of presentation at international conferences or meetings and accompanying research
exchange activities, or study abroad at an overseas research institution for at least 10 days or 80 hours, and will be
evaluated basis of the result report.
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1BEMOFRERNBIE, 45KEOFBELELTIRNBTE L > THRTIIL2BEL L TVWEY, 1BEMOBRICHELRZ2FEREOBRIL. #Hx -
HE] ICOL TR 1 5~3 0 ORES SRERRMARE (F8 - BBARL) 30~15KH [ER EBERUER] IOV TIE3 0~4 5 KFHOE
B L ORERMBNZE (FE - BEBHE) 15~0KHTY.
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The Science of Crop Production

28y

RRELR

it
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it

T
BuHE #R
pog ETd

A
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HHRIA—R - FR (@5 -8

#)

RS B
BEFY YV ABR-PLA502)

AT 4 TIRERE

FEEERA
s Learn the basics of crop ecology
S (FER S DR % 2.5
_ Understand the contents of "Crop Ecology".
BROBHEBE (T2 O RRE | DNREERT 5)
S Farming system, Physical and chemical environment, Production processes, Resource management
(BEVXT L, EFRE, £EBKE, ERER)
To understand crop ecology
n |é//z )3 ;’3;-: N
FEORLER] (FE B ORREERT 52 &)
Classes will be held in hybrid style.
e g . N - The content will change depending on the level of understanding.
BERE - SR EETE ge fepencing e

BEENATV Yy FTTVET, BERNRIEREEICL-TERETHELHY ET.)
Google classroom code : 3fz62wl

Agricultural system
(B2 25 1)

Trophic chains
(R#EEH)

Community concept
FEEOWR)

Genetic resources
(BRER)

Development
(%8)

Aerial environment
(RREE)

Soil resources

(HEEIR)

Nitrogen processes

(BRBHE)

Water relations

(KIN)

Photosynthesis
Cn=y29)

Respiration and partitioning
(PERR & 53 FR)

Soil management

(LEERE)

Strategies and tactics for rainfed agriculture
(RKBEICEH T 28l & #8)
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Water management in irrigated agriculture

CEHEZEICH T DKETE)
Practice problems

CER)
T Comprehensively evaluate attendance status and task report and its presentation

e CHRER OB L K — FRUZ DRRERAIICTHET 2)
S As session time is limited, self-directed learning is important. Study what you do about your class content yourself.

mrE (BLBMAERSNTLE0T, BEFBHFERICAS, BENRICETSLEELERTHIL.)

HRELLUSEE # %2 . Crop Ecology: Productivity and Management in Agricultural Systems (English Edition), Oxford University Press
S . RERBIIBEONTWVWEOT, BEFBHLPEZRICHD, BRENRICEBT 2 L28OEERTH L.
RERENZE

As session time is limited, self-directed learning is important. Practice what you do about your class content yourself.
EiE - EERNEE

F74RT7T7— EYERRE RFEH£18:00FT
A= TOERMHZITHITS

5% Office hours are after class to 18:00. Students can also email their questions.
E-mail address: koki.homma.d6@tohoku.ac.jp
B AM 20205/03/08

1EUORERBIZ, 4 5SEREOFEAVNELTINEE Lo THEMRT DI EAIZEL L TVWET, 1BADEEICHELRIFEBREOBERIL. [#Fx -
EE] ICOWTIE 1 5~3 0BRHOBES L REREARE (T8 -EBARY) 30~15K/H. [£8®, £BRUER] ICO2WTIE3 0~4 5EMOIF
E¥BLOREBBARE (F8 - E8AY) 15~0BHTY,
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BEZ (E:E) Genesis, Properties and Utilization of Volcanic Ash Soils
B 28y

AR L—

EH - Bk REEARR B=E RERE
PR

EEE ] WE Mz

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ABR-AGC505)

AT 4 TIRERE

FERERE
HMRDOLERAGTIEOYEE - 1L - 1Y) - £V, £, 28 JBEARKRZERZL. SFwTE2L51Ch 2,
BET—< Students understand and discuss the physical, chemical, mineral and biological properties, formation, classification and

various uses of the world's diverse soils.

hhEIFKEEE LA RIE T, FANOARBAEL, BERETICH D, TEBRAYEOEIREIIHL TKEL, &
WHEAE T, ALEZRBL TXLREESABOKREEZ LD S, —A. BAOKEMRIEH 7Y TRUFIOHDH D
BB, ZBOEEHRV, [ELETH LG, ENPOEBHLZKRT, BILRTRELZHORELHVEBZ, Zhod
TEORKEZ LIRS L2 ERICITER. TIBORBE-IE. Ltoo-BEEE. BEEE. BRI, £WEH. 2R,
ANB. [IEZE), WREH., ELHETHD, FEXRTIIHREOTE L HRAPEICHHN R ALK EZEICOWT, B - 4K -
D8 - FAICET2EREED D L RICZEEBICLINBRBAN B LOHTREIT I,
Japan is under a humid climate and has steep landforms and rivers, which cause rapid turnover of soil components and
BREOBWLBE generate relatively young soil. Reflecting the volcanic nature of the country, most of the upland soils is volcanic ash soil
in Japan. World soil, however, has undergone long history, some of them has generated before the Cambrian period. The
climate in the world is diverse, from arid to wet, from frigid to tropical, and can even have a history of climate change.
Factors that contribute to the diversity of these soil properties include dissolution, soil swelling/shrinking, clay
dispersion/migration accumulation, salt accumulation, freezing disturbance, biological activity, erosion, anthropogenic,
climatic, and tectonic changes. In this lecture, students will learn about soils of the world, their characteristics,
formation, classification, and use. In addition, they will deepen their knowledge of volcanic ash soils with unique
properties. Students will be introduced to the literature and discuss the literature by the students.

T, ALREE, TR{AEF, LEWE, DEARER, LESE

F-U-F Soil, volcanic ash soil, soil chemistry, soil physics, soil genesis and soil classification

HROTIBEROME (LIBHEMME - B - (L2 - SLERK - £RGBE - H48 - FEFA) 2IBEL, SwTEd &
o R B,
FEOIEBZ

Students understand the outline of world soil resources including soil profile, physical and chemical properties,
mineralogical components, soil genesis, classification, and utilization.

RERR - HELEETTE

F1E: HROTEFERS E9FEE KEEBEOLESEEZHFOICL 2D, FAOOTESEL OEBREITS.

Characteristic division and classification of world soil. Comparison of USDA soil taxonomy to WRB of FAO soil classification.

2 7 23— K :vivhdig

F2R VY VL CRAELEZRFS, FERIERAEZIITWS), EX MYV (BRELEYVEEZELT2) , RRFVIL (A, FeOBEER) O
=

Gelisol, Spodosol and Hisosol

E3ME: 7T 4V GEMAL, FeAZEICEE), X2 VL (BRCEYOMBERERD), N—F1 v EBHERTEYNEZ<E%R, BROMEA, RV
YA FORREENBEEZETH D) OHE

Andisol, Oxisol and Vertisol

FAME: TUTa4 VIV EREIETOLESD, BEREREAED)., 7TLAT7414 /0L GhLEBEEAEFD, BEEMENMEW), TEYUVIL (BY v I/RB%ZE
b, REBOREANENEV) OBME

Aridisol, Ultisoil and Mollisol

FEME: TAT4 VI HETOBBERBEEDL, BEANELASW). 12774 VL (HBEBREAHB L), ToT4 VL CRAGLIE) OHE
Alfisol, Inceptisol and Entisol

F6E ALK EEDOER: B, £, TIE AB, B, BEREOERFOEZE
Genesis of volcanic ash soils. Effects of parent material, biology, climate, human, topography, time and so on.
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F 70 KLKEBOHIE-USDAODIEERICH T DT VT4V ILDOHEE
Classification of volcanic ash soils. Classification of Andisols based on Soil Taxonomy by USDA

8 M  MILIRLIEDERA S (B, SRR, SOERE TN, BERAS)

Constituents of volcanic ash soils : Parent material, mineral composition, formation, the transformation of minerals and organic constituents.)

F9M : ALK EEDOYE - L2V B, BA U RE, IS L Rk, BEE ()
Physical and chemical properties of volcanic ash soils : Charge characteristics, anion sorption, porosity and water retention, and bulk density.

F£10[E: HEEROFRNFA LRSS
Sustainable utilization and conservation of soil resources

F11E:HRED MY 7R (REEEFR) HLURHEEICL 2 XXHBN & TH

Recent topics

B120E:BEDEY IR (BEREER) $LUTHEICL ZXMBN £ 5H

Recent topics

F130E:BED Y 7R (HEBRE) $LURHEEICL 2 XBEN &

Recent topics

F1A4E: RED MY 7R (NLIREE) $LUORHEEICL 2B & 5T

Recent topics

F15H: BREFDEBL LUZHEICL Z2XHBN &R

Recent topics

B BRI 77 0%

3
Ea
4k
&
I

FHELLUSEE

RERENPE

R - RERIRE

EHAM

FEOHE & XEEN, FHmAOSMICL3.
Evaluation is performed based on attendance and the introduction of literature.

BRIITLOSEZARLIIRTOESZMADO2ED S, ZOMOBERERIIEEOERTICEAT 20 TFBISERT
5z L.

Students are required to prepare for class according to the purpose and contents of each class. Other lecture materials
will be distributed on the web before each lecture.

Keys to Soil Taxonomy, 12i% USDA (2014),
(https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/taxonomy/?cid=nrcs142p2_053580)
Volcanic Ash Soils -Genesis, Properties and Utilizaiton. Shoji, Nanzyo and Dahlgren &, 1993 (Z/tE7)

EHRINIERICL2REOTFE LEZT 2TV, BRETEAL AL HNIE, BENICEMTSZ L.
Students are required to prepare for each class as well as to review each class using handouts. When they cannot
understand, they should ask after each class.

1) #7414 277 - ZEIOEHERTHR. BROBHEPICHETEL) > AFEICET 2EHCENSEEREOHEKEZIT
5. ZofIcH, X—%ilB U ChERFERT.

After the end of each lecture, | will be available to answer questions about matters that were not discussed during the
lecture and to discuss additional reference materials. In addition, questions can be asked via email.

(2) e-mail address: tomoyuki.makino.d6@tohoku.ac.jp

2023/12/26 16:46:43

1HEUEORERBIE, 4 5BHOFEEZLEL T IARZL > TERT I L2BRELLTVET, 1EUOBRICLELAZFEREAOBRIL, [FE -
BB ISDVWTIE1 5~ 3 0B OREL L CREBRNARE (FE - EBLY) 30~15HM, [RR RERUER] SO0 TIE3 0~4 5 HHEOR

£ L BERBRALE (3B -

EBERY) 15~0BETY.
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BYEHE
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EREE
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REOENLHE

F—7—F

HEOFERZR

RERR - HELEETTE

BEERAN SR

Environmental Crop Science,Advanced Lecture

28y

7KEE3MR H=E REE
BH WmE. B S=h

HAFE

ABR-PLAb524)

O

BELRBEORR RELAML-BREECT-OOTEER, HFEE
Relationship between agriculture and the environment; soil and crop management for environment-friendly agriculture

EEEMLCE, HRAOIERE LD, TNICREIBRBEENMTONTE. LA LEr s, RERENEELEION
TERELREFUEZERT2HE Y, 1Fl, EBAAIETL, HIRRBICAEARBFZ2EXTVWS., 22T, HEAOD
DOEMICERT 2BEMELREMBELAZRT27-00AKL LT, RELAMLEZEEO-HOOLIEER, HIEEEICO
WT, BRIFOMREZHERT S, £/, TNZTINDOIE Y ZICOWTHERHEELE THEL, ZOEREEMR L ERREIC
DWTIRETT 5.

Since the Industrial Revolution, the world population has increased rapidly, and food production has been commensurate
with it. However, agriculture, which has been regarded as an environment-friendly industry, puts heavy burdens on the
global environment, because of drastic chemicalization and mechanization to improve efficiency. In this course, the latest
knowledge on soil and crop managements suitable for the environment, as a measure to overcome food and
environmental problems caused by the increase in world population, is lectured. Each topic is discussed by all students
to understand the problems and to explore the measures against them.

HWIRIRE, HIRIRE, REAMESRERE, HEEE NEEE ERER SEEK
Global environment; Regional environment; Environmental-conscious food production; Soil management; Cultivation
management; Resource recycling; High productivity

BEREMBEICALIRAOMRESAAZERL, FFLABL T, MIREL L TRELAMLAZBREES X TLICDOWTEE
i - ERCTEDLIICARDIEAZEICOITS.

The purpose of this course is to help students understand recent researches related to agricultural environment issues
and consider food production systems suitable for the environment.

BED—ER% LI T DClassroom TRIE - 1249 3,

22 23— K :lvudghb

LERERERE~OT70—F (BHA)
Resource recycling agricultural system

2 KAwmEOREME (FH)

Sustainability of crop rotation in paddy field

3KHEDEEMRH < 2EE (FH)
Issues of productivity of paddy field

LEEERRIIB T 2ERYOBE (FBH)
Dynamics of organic materials in agro-ecosystems

SRR BEA[IT COFEMEEESEL (FBHE)
Recent technology for next-generation agriculture 1

6.RIERBBEA[IF COFFMEEENE2 (FBE)
Recent technology for next-generation agriculture 2

1BFOMELEy /0T LEYTF—vaveidml (AR
Presentation of recent research topics and discussion on the topic 1

SERFDHEIEY /DT LEryTF—a v estm2 (FH)
Presentation of recent research topics and discussion on the topic 2
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IEBHOHEIEY 7D T LYy TF— 3 e5t%m3 (FH)
Presentation of recent research topics and discussion on the topic 3

WBHFOMR Iy 07 LEYF—2avitms (AEA)
Presentation of recent research topics and discussion on the topic 4

1LEBMKEERRICE T 2EYRAROTRH My 71 (HD)
Current topics of crop root research for agricultural science 1

12 BMKEEMRICE T 2EFRARORI Ny 22 (HS)
Current topics of crop root research for agricultural science 2

1I3EMIRICET AL E 2 — L5l (BE)

Review and discussion in crop roots 1

A/EMIRRICET 2L E2— iR (HB)
Review and discussion in crop roots 2

1I5EMIRRICET AL Ea— i3 (HB)
Review and discussion in crop roots 3

BB R 77 i

BRESLUBEE

RERRENPE

R - RERIRE

=0

ZHEE, LR— Tl ZNThOHESIEIE5 0% TH D, LR—FOT—<IEHEROFTIRTT 5.
Class participation 50%; Essay 50%

BRFEECREMBEICETZ Fey 7iconT, HECHRE, P BHEH,-0BENICEL LI, TholEREERE
L, @8I 2EN%ET 3.

Students are required to collect information and topics related to the content of the class using news, scientific papers
and books, and to try organizing the information for further consideration on the issues.

BHOMEY 7 THDB-H, BREFEVY, BET 28 ZEEEAL, ZThzed L ICEBREFTRETD.
Handouts are provided in each class session.

BENBICEIEY 2FIRNBLHOT L. BBILT, BRPIIETT 2.
Students are required to read scientific papers related to the content of the class. The papers will be identified, when
needed

F74RT 7 - HIEEYMREREASBARE, BEKEH, 12K~136
PAEIEE  mizuhiko.nishida.a2@tohoku.ac.jp

HE=/ tazy@tohoku.ac.jp

Office hours are from 12:00 to 13:00 on Wednesdays.

Mizuhiko NISHIDA mizuhiko.nishida.a2@tohoku.ac.jp

Ryosuke TAJIMA tazy@tohoku.ac.jp

2025/3/13

1HEMOBERBIZ. 4 5KROFBELBELTIANEZ D> THERT A L2 BEL LTVWET, 1EUOEBEBICHELRIZPERBOBLIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHOBRES L MREREARE (FE -EEARY) 30~15KMH. [EHR, RERVERE] ICOLWTIE3 0~4 5EMORF

EBSURERENRE (F8 -

BERE) 15~08/HTY,
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HMEH RIBEOEY) T2

#B4 (3EE) Environmental Plant Biotechnology, Advanced Lecture
B 28y

AR L—

EH - Bk REELR B=E RERE
PR

EEE ] Bl R&® P F=E. ATE =N

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEF YT ALS-PLA501J

AT 4 TIRERE

FEEERA
I BRGNS
AT Environmental Plant Biotechnology, Advanced Lecture
BREBICEY TZICET 2EYOMEBL2ER, OISAICHIY BT 5, BERFHEEBXEYZAV-REBEGEDITFICD
WTERZRD D, 7/ LRERITICOVWTEEY 3, (VERBEISEYTIZICEY 2EYAREFAOBN. LU, QEEF
- 1B B ERIBBIGEY T ICBT 2 Xz £ B IEATRERL CHwT 5. QEREROBRNICELILFE—+%
BEOBN EHME a —rea
L CE®mT %,
Learn basic and applied plant biotechnology, especially genetically modified plants. This course includes introduction of
research examples and presentation in seminar form with discussion.
RBEIS, BYNAFTI /0T~ BYRTFEEGE. BEFHEBR. 7/ LRE.
F——FK Environmental adaptation, Plant Biotechnology, Plant Molecular Genetics, recombinant DNA, Transgenic plants, Genome
editing
MBOBBICEEE ST, BEBEOGEYIRICETIHRICOVWTDOERS, FTAT4 70 b, FROEDHS, RIER
FEOIERZ FEREITOVWTHRENICE ST 5,
Learn about idea, directions and methods for environmental plant biotechnology using various approaches.
HEARWICHE TIT I,
BEANR - AELEETFE —8F > T4 > DI5E  Google Meetz AWz U 7L 2 A LFER & RIS, —28. BRFEMGEORIE,
27 23— K :sb4nub2
WEZEERET 2,

F 74 v0FE 77 A3~ Fisbdnub2
INT—RA Y b7 7 AL DEEE L BIERER TED B,

FIE: FV TV T— 3 V&AFORERECENTRZICET 2HEBN BEETFREXENOES) Litm (Bl)
Orientation & Introduction of history of genetic engineering

F2m: A FOREBLIEY TR ICET 25BN (M) Li3m (Bl
Introduction of our research on rice (chilling tolerance)

$F3E: 777 FRHEMOERE#ESEY TRICET 2WEBN HiEmesE) LTR(EL)
Introduction of our research on on Brassica species (protoplast fusion)

FAE: 777 T RIEYOREBEICEY TFICET 2MEREN BHT LT YY) Litm(EL)
Introduction of our research on on Brassica species (pollen allergen)

FE5E: A FOREBLIEY T ICET W3RN (BRERME) L&5Hm (Bl)
Introduction of our research on rice (insect resistance)

Fom: %L I bar RYTOT/ LEEEICET 2HRMAN GERREHETRRME) L53m (Bl
Introduction of research examples on genome barrier between nuclei and mitochondria (cytoplasmic male sterility)

FIE : KFEBREICLDZTLEYT—Y 3> (F4A B C) CEEmEEL:EIL)
Presentation by each student and discussion.

F8E : KEREICLDZTLEYT—ray (4D, EF) LimEBLE:EL)
Presentation by each student and discussion.

FomE : KEREICLEZTLEYT—Yay (BEGH, ) LEHREBLE:EL)
Presentation by each student and discussion.
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FBI0E : KEREICLEBTLEYTF—vay (B4, KL LiTmEEL:EL)
Presentation by each student and discussion.

1M : MEEEICET 2 EMEH (BY : A+HEH)
Introduction and Discussion of Cell Agriculture

F12E:EBREROBIRICED 2 573m(F4A, B, C) (BL:FH)
Presentation by each student and discussion.

F13[E: REREROMERICE D 355w (FPED, E, F) (B4 78
Presentation by each student and discussion.

FE1AR:EEAER OMEIRICEI L 2 5 (FEG, H, 1) (B2 :FH)
Presentation by each student and discussion.

FE15E:RBER OMRIRICEID 2 3R (2E), K, L) (B 475
Presentation by each student and discussion.

FHEm60%. € IFEK20%, WwESNDSIN20%
Aattendance 60%, presentations 20% and class participation 20%

B BRI 77 %

BRI, OLETHREREZITIO., BELZAGXEZHAGEL. CIREZAOERZE LD S,
Make a PowerPoint presentation.

BREIIHFICE L,
s#E [FEEE - Bk (2021) MEYNAF7 7/ 02 —0ERNB—BIEENEY TEAP—] mlAZHES
ISBN 978-4-86163-360-7 C3045

HRELLUSEE KEEBEFEEBAY A L https://coop-ebook.jp/mem?book=957

W

EHPIES

T/ LREICET 2 &5 ERHNE
No textbooks will be used.

st i o LTRBEABDICEAEL 2R XEEATT %, BHERICOVWTERT 3,
RERENZE R ) )

ead relevant information and documents.
R - EEAIRE

FT74ARTT— HBERTR, BREBECENIFOBHIRE(E408), (EEPIL. W ZFF1T2)
R—L~_R—: https://sites.google.com/view/env-plant-biotechnol

&% E-mail: torikin@tohoku.ac.jp
Office hour: any time in room E408.
EE=En) 2025/03/115

1BEMNOFRERNBIE, 45KEOFBELELTIRNBEL > THRTIIL2BEL L TVWEY, 1BEMOBBICHELRZ2FEREOBRIL. #HE -
EE] IOV TR 1 5~3 0 ORES SRERRARE (F8 - EEARY) 30~15KH [ER EBERUER] 20V TIE3 0~4 5 KFHOE
EB L ORERMNZE (FE - BEHLE) 15~0KHTY.
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HME% ISF B R

#B4 (3EE) Insect Science and Bioregulation, Advanced Lecture
B 28y

AR L—

EH - Bk RNEE2[R B=E RERE
PR 2025

EEE ] B OEE RE OEE

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ALS-BOA504)

AT 4 TIRERE
FTEREMA
BHROCFEREP. BRROLEYP. R, HetFE

Insect chemical ecology, insect photobiology, pest control and statistical analysis in entomology

RBROEEPTHIE, AROIEFIELRBCEELZZ, s TLd, FIC, AP BERITEROERE - [TEID3E

BILKZHHPRAF LA >TWD, REETIE. APMREBRPRRICEZZ2FESLOZN S ZAVWAFERFRIEICOL

T, BEICLIAERBNBLUOZBEICL2HUBNLHTRICE > TEBT 5, £/, BREMRICEVWTHRABI AL T
WREOBW EHE —ZDUNBIIBERARTH D, ZIZ T, BFERFT—ROBRFICOVWTERFMEICE T2V 2hDHEHES L ICFET

%,

In this course, students will learn about insect chemical ecology and insect photobiology. In the latter half, students will

learn about statistical analysis in entomology.

ICAERRZ, BREYE. FEER. CENETF. X, SRR HEAET
Applied Entomology, Semiochemical, Host selection, Chemical cue, Light, Pest management, Statistical analysis

WET—<

*—7—F

HRCEERPEROER - THNICEX 2HEICOVLWTHEZE T, TN 2 ERBBRAOTRICKUDII 20 0ERE%
BET2L%2BET, F-. BRFMRICBEVWTEDL S IZT—XRDUEATHONTWEHE., HstRTOERZ2E5
T35 LxBIET,

The aim of this course is that students understand influence of light and chemical cues on insects and establish their
own idea about applied entomology for agricultural production. In addition, students aim to acquire the basics of
statistical processing in entomological research.

HEDORERE

RENE - HECEETFE

c WEREO—E%E. LT DClassroomTEME - IRFLL 7,
77 23— K wfqwevz

1L.EROERILEYME (BY & A Insect semiochemicals (Prof. Hori)

2EHOBELEREEYLEZHME (BY 8 HBED Insect host selection and plant chemicals (Prof. Hori)
MEMZXYEEFBL-EROTEIFIME (BY - JE HBD Regulation of insect behavior by plant secondary metabolites (Prof. Hori)

4 BRROXIGE (1BY (3 HBD Reactions to light in insects (Prof. Hori)

BEDFZENE (3BY & KB Lethal effects of light on insects (Prof. Hori)

6.2HAEICLDHUBN LM (LFERES) (JBY 1 3E HEB) Presentation by students and discussion (Insect chemical ecology) (Prof. Hori)

T2ELICLDHCBN LR (WER - LFROBARR) (BY 148 HBD Presentation by students and discussion (Physical and chemical controls of
insect pests) (Prof. Hori)

8.ZBLEICL HMUBN LT (X DMBIBREAT) (BY 1 8 JEBD Presentation by students and discussion (Control techniques of insect pests:
Others) (Prof. Hori)

O.ERFMEICHEITIHANE QEAREAR L) (BY : £2 ZE) Basic statistics in entomology (Two sample test) (Asst. Prof. Nagasawa)
10.ERFHAEICH T 2HANE (ZERERE) (BY : K2 EZ) Basic statistics in entomology (Multiple comparison test) (Asst. Prof. Nagasawa)
1L.ERPIARICH T 2HEH0NE GBalfstae) (3BY : B2 EZ) Basic statistics in entomology (Descriptive statistics) (Asst. Prof. Nagasawa)

R.EBRFMEICH T 2HEH0E (R)REMEREAY) (BY : RE ZZ) Basic statistics in entomology (Regression and correlation analysis) (Asst.
Prof. Nagasawa)

13.RICK BHatiRTDER (BBY : &2 ZE) Introduction of statistical analysis in R (Asst. Prof. Nagasawa)
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14.BRFMEICH T DHMANE (Zofh) (JBY : RE ZEZ) Basic statistics in entomology (Introduction of other statistical procedure) (Asst. Prof.
Nagasawa)

5. BERFMEICH T 2HE0IE (Zof) (JBY : RIE ZZ) Basic statistics in entomology (Introduction of other statistical procedure) (Asst. Prof.
Nagasawa)

IR TARNyyavIilB AR ERBEICKYFHET 3,

PRIRRHIE 7715 Presentations, discussions, and class participation.
Ty ARRZ, BRAFERBZE L OAMBRICET 2MHOBTRICEDHDL I &,
Byl Students are required to obtain informations on applied entomology, insect chemical ecology, and insect photobiology.

Allelochemicals in Plant-Insect Interactions, K. Honda, H. Omura, M. Hori, Y. Kainoh, Comprehensive Natural Products Il

BREL L OEEE Chemistry and Biology, Vol.4, L. Mander, H.-W. Lui(eds.), Elsevier

= =e= HEFALEZERBEBROZODOFSE, RLE—LD - FHBEE - KHRR, () B2X - SEREERMRAMREE fRE

EBEARE 2 —
RERBIEIESNTWDIDT, BEXBHLEEICKR D, FE - EBE2LITIL31C552 L,

12N FE The session time is limited and therefore self-directed learning is important. Students are required to prepare and review

for each class.
£ - RERAIRE

. #7427 77— (office hours) [EREHRFEMEE (E406) : BEEZBRELAVASIIICTRA Y FEWB I L,
& E-mail: masatoshi.hori.a3@tohoku.ac.jp (#). atsuhiko.nagasawa.e7@tohoku.ac.jp (££)
EE=Eb) 2025/2/21 12:25:00

1BMOFRERNBIE, 45KHOFBERELTINBTEL > THRTHIL2IZEL L TVWES, 1BMOBBICHELRZZPEREOBRIEL. #Fx -
EB] ICDOWTIE1 5~3 0 FH0IRES L RERBARE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 FH0#F
EB L RERMAZE (FE - BERLE) 15~0KHETY,
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Advanced Plant Breeding

281

SRR #= REE
s K%

ES

ALS-PLA507)

BFEESECERICEAOLZEYFE. ABAINTLW2BREI. RUORHBEERMOAIGEE L MER - BREEEEETS
Leaning and discussion about breeding objectives, genetic traits for breeding and general techniques for breeding as
well as benefits and problems of the new plant breeding techniques.

BEEZE. BREICEOLZECHRE. FIASNTL2EERM,. REOBBEORRE. RURIBERIM O aEE & MBERIC
DLWTOHEEL, ZHEBICLDZFBREZT - T LT,

Lecture on genetic traits for breeding, breeding techniques, achievements of the latest breeding and benefits and
problems of the new plant breeding techniques.

In parallel, presentation of one's studies and interests on plant breeding.

EYOBEBEEZE. BENRE. ARSI L2 BB, SHBEERM
breeding objective, genetic trait, breeding technique, new plant breeding technique

BRENFREYI L ICER I BEREEECEGHRFEICOVLWTERL, RNMBERMOARELMESZMY . BEYBEEZHR
ICBVWTESHBREDE S BMERABENMNCOVWTHEEDEZ 2T TCH L5145,

Understand required genetic traits and breeding objectives in each crops, and benefits and problems of the new plant
breeding techniques. Consider and have one's opinion what studies are necessary in plant breeding, through
presentation and discussion.

RERE - ARLEEFE

1LAA XV R

Guidance and Introduction

2BERAM ¢ T/ LEROEBE L ELEEFME 1
Basis of molecular plant breeding

IBEHEAM ¢ 7/ LIEROEBE(E L BELBEEFIME 2
Basis of molecular plant breeding

A BB ¢ 7/ LIEROERE( L BEEBEFNME 3
Basis of molecular plant breeding

5. EERAM ¢ 7/ LEROEBENR L ECEEF AR 4
Basis of molecular plant breeding

6. 8578 &L £ 1 BRAMEMEOBEGHERE & 1L
Breeding and sexual plant reproduction

78518 L ESE BRSO BGAHIEHEREL
Breeding and sexual plant reproduction

B.BTE L &0 1 ARTHEMEDEGAHIEHERE2
Breeding and sexual plant reproduction

9. BTELAETE : BRAMEMOBETOERAS LUEE
Breeding and sexual plant reproduction

10.BBEORREIZOVTOEERE (240, @)
Oral presentation of one's study on breeding

ILBBEBORRICOVWTOEBRRE (240, @)
Oral presentation of one's study on breeding
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1R2BBOREICOVWTOETRE (FEG, ®)
Oral presentation of one's study on breeding

BEBBORRICOVWTOEBRE (24D, ®)
Oral presentation of one's study on breeding

AEBORRICOVTOZERE (240, ©)
Oral presentation of one's study on breeding

5EBEORRBICOVWTORERE (240, @)
Oral presentation of one's study on breeding

NERETED £F, LUTFDClassroomZEWVET,

- 72 X3—F :idxizbn

P2 =R livapsS

W

ERFES

ZRELLUBEE

RERENRE

R - RERIRE

%

EHAM

WREEE, FERE. THmAOSMIL B, FFHEBEIEZTNZEN20%. 40%. 40%TH D,

Students are evaluated on the attitude toward class (20%), presentation (40%) and participation in discussion (40%).
—MRICIEK MBI NTVWEIBEFIMICOVWTEREZFD TCHE L0 [EYEETE CUKEHR) ] TOEEC. [BEEH
% (HABEFL) ] [Breeding Science (AARBEHL)] °¥BI 2 &,

Prepare and review the text 'Plant Breeding'to deepen knowledge of general breeding techniques.

1. EYBEEFE S ILEXRE - BER & SOKEHIKR

2B Thr3E2Y)—X1 BEFOERE2R JtEkdF - AER HFE

3. Breeding Science, AABRES A

FEREDERBZIT,

Prepare presentation of one's study

1) #7427 7—: BB£EH16:30~18:00 MWEYECEEBFHRE
Office hour: 16:30-18:00 on every Friday
(2) e-mail address: hiroyasu.kitashiba.c7Otohoku.ac.jp

2023/12/26 16:46:48

1BEMORENBIL, 45KROFBELELTINBT AL > THBRTHIL2IBEL L TVWES, 1BEMOBBICHELRZFEREOBRIEL. #Hx -
EB] ICDOWTIE1 5~3 0 FH0IRES L RERBARE (FB - BBAL) 30~15KH. [ER EBRUER] 2L TIE3 0~4 5 KR

EBSURERBEARE (F8 -

EBLE) 15~0BHTT,
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Advanced Plant Pathology

28y
ERE2BR H=E REE
=iE B BT fEF

HAFE

ALS-PLA512)

Y EIRIRAEDEB % 5 F L NIV TEET 5,
Comprehension of plant-pathogen interactions at a molecular level.

BERTIE. Y LREBEYOREERZDFLNLTERT 2L LHIC, MEAN L ORRELBEBMORE Y R T A
ICOVWTHER, £/, EYREBEZICEEL R EFENTH. BRTEBNL. BRI 2,

In this lecture, students will understand plant-pathogen interactions at a molecular level and learn about virulence of
pathogenic microorganisms and plant immune system against pathogen infection. In addition, students are required to
read, introduce, and discuss articles related to plant pathology.

Y- TR R WHE EEF/Plant-pathogen interactions, iE¥)E £ & 4114 /Plant disease resistance, T 7 = 7 X —/Effector,
IEFRIRMEEIE F/Avirulence gene, I &R F/Resistance gene, ¥ 7 FILIERIGE/Signal transduction

AEZOITRENIE. REMEYORRMLEBEIEYORES AT LOBEZE L T, EY L BRAECEMAHEEIERZH
FLRLTRERZEILH D, £z, BEFERXDOHMRE. TLEYyT—YavoXFLemtsts,

The main purpose of this course is to learn the complicated interaction between plant and pathogen at a molecular level
through understanding the mechanisms of pathogenicity of pathogenic microorganisms and immune system of host
plants. Students will also improve their skills in reading and presenting scientific papers.

2 2 23— R(class code): j2qkd5i

lxVzzr5y—>ar
VRIS O &R
Orientation

Basics of Plant Pathology

2ERBRT - EMB-ODERT YA (1)
Design of experiments to obtain meaningful data (1)

3ERBT—REWMBI-HDOERBRETH A (2)
Design of experiments to obtain meaningful data (2)

4KEH T A L X Din vitrolE R R & Z DFA(L)
In vitro replication system for plant viruses and its use (1)

548477 A )L Z Din vitrof 8% & 7 OFIF(2)
In vitro replication system for plant viruses and its use (2)

EREEETOEMELLOREBET Y v
Mathematical modelings for plant evolution in spatial structures

1. 794 NZECRDEEETY VT
Mathematical modelings for viral evolution

8B (A1)

Examination (first half)

9.F 2T UEYA I TAILRDEEEHERE
Infection of cucumber mosaic virus (CMV) and pathogenicity

10.F 27 YEFA 7 7ML ZDRBELIERME |
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (1)

1LF2TYEFA I TALROBELERME
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (II)
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12. Pythium origandrum% #F L 7= 44855
Rice seedling rot caused by Burkholderia glumae and its control by Pythium origandrum

13.4 3 3 HIAHEYR & TEHEYE A L 7-phbk
Rice seedling rot caused by Burkholderia glumae and its control by soil bacterial community

14.7°5 A< &z & A L -1 mE R
Control of plant diseases utilizing plasma technology

15.38 (&)

Examination (second half)

HE & i CREERME L 9

> Y ST N
PURRFE77 Evaluation is performed comprehensively based on attendance and discussion of research topics.
ERICERZERT H2DT. FEET 5,
pi AT = Before each lecture, reference materials will be supplied. Students are required to prepare for the assigned part of the

reference materials.

£#2 /References (1) HEYIHRES F2hR XKE (2) Plant Pathology, Eds., Agrios, G.N. (2005), Elsevier, (3) Induced

IE2E L USEE ;
BREELUSE Resistance for Plant Defense. Eds., Walters, D.,Newton, A. and Lyon, G. (2007), Blackwell
i R 2 BRERBIIREONTVWEDT, EEXRZAVEZBEEFENEEILA S,
X TR, =

The session time is limited, so self-directed learning using the reference is important.
R - REAIRE

F74RT77—I%, FHD10:00-16:00& F 5 4%, 4T ERIICe-maillETEIET 52 &, HEDEKEITERBITRT,
£33 Office hours are from 10:00 to 16:00 on weekdays. Make an appointment in advance via e-mail or other means. The
contact information for the lecture will be given in class.

EZ5a=I0) 2023/12/26 16:46:49

1EMOFERNBIE, 45KEOFBELELTINBREZL > THRTIIL2BELLTVWEY, 1BEMOBBICLAELRZFEREOBRIE. #HE -
BB 1KoV TR 1 5~3 0 RIDIRES SRERBAZE (F8 - B84E) 30~15KM. [ER EBERUER] IOV TIE3 0~4 5 KHEOE
EBLOERERMNZE (FE - BEHLE) 15~0KHTY.
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HME% BYRREEHMEY SR

BE%Z (%E:E Sustainable Environmental Microbiology
B 28y

AR L—

EH - Bk SR B=E RERE
PR fRERFE RIS

EEE ] B fEKER. fBHE FRBA. £H TE
WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ABR-BOA506)

AT 4 TIRERE
FTEREMA
RRHED EBY - £~ OBROZENENT

Multilateral analyses of the relationship between pathogenic microorganisms and animals and humans.

Y OEECEHIIBRMEYOFEEICL W RKEAFELZIT 2D, BYBARKOMEDICL->TE FORBREIEINE LD
DV, MEMEYMLEEY - £ FOBRICOVWT, DFEYZE. REF. BF. £REQREZEMNICEREZED D,
Although individuals and groups of animals are greatly affected by the presence of pathogenic microorganisms, human
health is often harmed by microorganisms derived from animals. Understanding the relationship between pathogenic
microorganisms and animals or humans in multidisciplinary understanding such as molecular biology, immunology,
epidemiology, ecology.

MEY. BELTFRT. DFEE
Microorganisms, gene analysis, molecular epidemiology

BREILE I 2BEMEDOTE. REMEYOREEN, BEFRNICL2MEYREICOVWTERL, ARISEATES
L5129 3,

2E0IEFE The students can understand the propagation of pathogenic microorganisms in the environment, the detection
technology of pathogenic microorganisms, and microorganism identification by gene analysis so that they can be utilized
for research.

RET—~

R0 CHE

F—7—F

WEANR - AELEETFTE
BED—I%E, LITDClassroomTE(E - BHEL 7,

+ 77 2Z3— K :anas6lo

LREMEYORE L EEL
Detection and identification of pathogenic microorganisms 1

2REHED ORI L RIE2
Detection and identification of pathogenic microorganisms 2

3FERBEYORE L RES

Detection and identification of pathogenic microorganisms 3

ABMEERRICHEEY 2HWEMEY]
Pathogenic microorganisms in enviornment of animal production 1

S.EMMEERRICHEEY 2RRMEY2

Pathogenic microorganisms in enviornment of animal production 2

C.EMMEEREICHEEY 2REMEY3
Pathogenic microorganisms in enviornment of animal production 3

1TBYEEREICHEET 2RRMEYA
Pathogenic microorganisms in enviornment of animal production 4

SIREMEN DIEHEEAL

Propagation pattern of pathogenic microorganisms 1

9 TRRBEY DICHERR2

Propagation pattern of pathogenic microorganisms 2

10.REHAEY DIEHERAS

Propagation pattern of pathogenic microorganisms 3
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11 RERHEY D EHERA

Propagation pattern of pathogenic microorganisms 4

12 NBRHBRAFEL
Zoonosisl

13 NERHLIBRRSAE2
Zoonosis2

14 NBRH I RRRAE S
Zoonosis3

15 NBRH BT

Zoonosis4
[pR R Ve HERLE LR— b, BREANTZENT 2L LI, BRTESHREO—MICOVWT, FLUVLEREMZ 2,
BRNEENY F7 vy BRI o, #E#xd. 2014
HEMEYY  AREEEAARREZSHMEYFIBIAR. SCKEHAR, 2018
EFFESE HEMEMEERY =27/ AHE—LEE, 77 Y Hhikit. 2009
BYTERFEY  RWEE. BER R, A EE. 2019
DEEE N Z T T Do
#HREL LS EE Brock Biology of Microorganisms. (16th Edition) Madigan MT et al., Pearson Education (PH USA) (2020)
RERBNFE

R - RERIRE

BRI X — L TR 2,
fNEE: kentaro.kato.c7@tohoku.ac.jp

= %M: chika.tada.el@tohoku.ac.jp
#2H: yasuhiro.fukuda.b7@tohoku.ac.jp
B AT 2023/12/26 16:46:50

1BEMOFRERNBIL, 4 5KHOFBERELTINBTE L > THRTHIL2IBEL L TVWEY, 1BMOBBICHELRZFPEREOBRIE. #Hx -
EB] ICDOWTIE1 5~3 0 M 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER, EBRUER] 2L TIE3 0~4 5 KR
EBSURERRANRE (F8 - EEHE) 15~08/ETY,
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HME%
MBH% (EEH
B
tARL—
R - #
F#EE
BYEHE
IRFE

WHRIA—R - FR (g - &

)

fEREH
BMEFNUVS
AT 4 TRERE

FTEREMA

RET—~

REOENLHE

*—7—F

FEOIERRE

B ELCEER R
Advanced Animal Breeding and Genetics

28y

N E>

i
&
Wa
i

& HfE

HAFE

ABR-ANS507J

REOBECHRENTHE (BEMD TR & HEAS DHETE)
Genetic evaluation in livestock: Breeding value prediction and variance components estimation

RE#ET L LE-BENENTmE (IS, BRMAOFUNE LUHBMOOHE) ICOVWTOBRNAFELZZARN, HEILH
REFEICEDZTATIIVIBEEREILL - TED D, EEIIUTEZFELTWVWEH, BREEICL>TRABEZEET S
ENBH B,

This course aims to learn about the theories of genetic evaluation in livestock (mainly methodologies of breeding value
prediction and variance components estimation). The contents include lectures by professors and programming
assignments by students on topics in each class. Schedule are shown below, but subject to change depending on level of
understanding.

BEEEEN R, EEEGY. EMNEETE. BEESTT L. BIREHE. BLUPK, 7/ v 7iHll. EEH/T XA —2—
Genetic evaluation, Population genetics, Quantitative genetics, Linear mixed model, Selection index, Best linear unbiased
prediction method, Genomic evaluation, Genetic parameter

REDBEGHBENTHEEIC D LW TR ARIEREZED 5,
The goal of this course is to deepen understanding of theoretical procedures for genetic evaluation.

RENR - HRLEETE
27 ZX3— K :z5c6v3n
HEAWICITHEFECED XY,

1. BIRRIBE N ETE D 72 8 D IR EL

Linear algebra for genetic evaluation

2. RE OEBHIRE 7Tl 0 EH

Introduction to genetic evaluation in livestock

3. BEOROHETE

Estimation of fixed effects in linear model

4. BIREHUE

Selection indices

5. tEMNAY M REREITT & Z DHEITF

Additive genetic relationship matrix and its inverse
6. LEAETIEREAETILARER (BLUPKE)
Linear mixed models and mixed model equations (BLUP method)

T HEET =< LETIL
Univariate animal models with one random effect

8. FEEEHRCKBRNRENREEOERET =< LET L

Univariate animal models with maternal effects and/or permanent environmental effects
9. ZET7 < ILETIL

Multivariate animal models

10. ZERIBET IV

Random regression models

11 BEHI/ S5 X — 2 —DH#EEL GBIRMERLE)
Estimation of genetic parameter 1 (REML method)
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12. BRI/ T A =X —DOHE2 (F7 22TV D)
Estimation of genetic parameter 2 (Gibbs sampling)

13. 4/ 2 v o 5fil (DNA~ —H — &/ HERE)
Genomic evaluation 1 (DNA marker & Shrinkage estimation)

14. 4/ 2 v /§HE2 (GBLUP%)
Genomic evaluation 2 (GBLUP method)

15. ERAVRE N FHilE D KB D IGH
Practical applications of genetic evaluation methods

BRI

&
=
HE
W
4

FHELLUSEE

RERRANRE

R - RERIRE

&=

EHBEM

HESLIUERE, LR—-FORBRZICL > THRANICTHMET 2, BEFIINTHET S &,
Evaluation is performed comprehensively based on attendance, some reports, and presentations. Attend all lectures.

FEHLANLOBEABEEFAFE L CERL TEMLEDH D, LR—FEELLT BRETE-EBWmZHVTRERAEIC
£27ATI IV ERREERET O, TATILY T M R EZAVRAF—LLT, FIETESZLSICLTHELT L,
Students are required to understand basic linear algebra and statistics taught in the undergraduate program. Students
are required to install and use the “R” programming software for the assignment, which is a programming exercise using
the R language based on the theories learned in the lecture.

FOERNERAT 2, 7270, RUOERIICHERELIEET 25651 H 5,
Handouts used in lectures will be distributed every time. However, we may show you a textbook before the first lecture.

TERAMORELHOZEBEMZFEL BT L,
Students are required to prepare for the assigned part of the designated handouts for each lecture.

F74RTT— 1 HRRIHITED. FRICA—ILTTRA Y b ERB 2 &,
LS © yoshinobu.uemoto.e7@tohoku.ac.jp
Office hours are anytime, but make an appointment in advance via e-mail.

2025/3/14 16:46:51

1EMORERNBIL, 45KBROFBERELTINBTE L > THBRTHIL2ITEL L TVWES, 1BEMOBBICHELRZZPEREOBRIL. #Fx -
EE] ICDOLTIEL 5~3 0 I 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER EBRUER] 2L TIE3 0~4 5 FH0#F

EBSUREREARE (F8 -

EEHE) 15~0BMTT,
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HME% BB PR
MBH% (EEH

B 28
LA RE—

W - HE Erhit% %z RiE
T B

BuHE B MR BE OB

pog ETd

HEa—R - BR (e -

)

EREE B4

BBy ABR-ANS508)J

AT 4 TIRERE

FEREREB
s FYERF OMRER
AT Research topics of animal physiology
ARETIH. BOOARS LOEROEHOEERR R/ EHA. TLEryT—avT32 88V, RERTHAZE
o HTWL ETERBWRREMCE XA ZF R,
BROBI LB This course aims to improve the students' ability to discuss their reserch issues by the presentation concerning to the
latest literatures of ruminant physiology.
. FBYEEF BENYEIR TLEYTF—Ya v
*F—7—F . ) ) )
Animal physiology, Topics, Presentation
P, PN . ——— L o e
s B2 IR RERTOMEEED TV ETCOEBHBEREHE T LEYTF—> a v EMiEDF 5,

Students will develop the abilities necessary in academic research.
RERE - HELEEFE

F1E RBREORBEOEERNEFY
1. Physiological characteristics of rumen in ruminant

F2E RBREORBBAD B &RIX
2. Digestion and absorption of rumen in ruminant

#3306 RBREORBEANDEHEBEOEEBAERE
3. Physiological functions of short chain fatty acid of rumen in ruminant

F4E REREDOREBB LEHOHAREMA
4. Current research topics of rumen in ruminant

#5E KREREORHEE - RAKEY
5. Metabolic physiology in ruminant-Carbohydrate

F6hb RBREORFHEE -0 E
6. Metabolic physiology in ruminant-Protein

FBITE RBREONHERE -
7. Metabolic physiology in ruminant-Lipid

F£8E REREZEONHLERELEHMOHARER
8. Current research topic of metabolic physiology in ruminant

BB REREOADWEER—HRKRTE L FTERK
9. Endocrine physiology in ruminant-Hypothalamus and pituitary gland

F10E RBREDOADDER—FTRE
10. Endocrine physiology in ruminant-Liver

F£11E RBREDOADWER R
11. Endocrine physiology in ruminant-Pancreas

£12E RBRBFOADDERERHOMEEHE
12. Current research topics of endocrine physiology in ruminant

£130 REREOKRREERLEFHOMREM
13. Current research topics of growth physiology in ruminant
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F£14E REREOMIEE
14. Lactation physiology in ruminant

28150 KREBREOBAEELEIHOHEERE
15. Current research topics of lactation physiology in ruminant

LR— b Rk FwCIHET 2.
Students are evaluated on submitted reports, their presentations and class participation.

e =R livapss

BN 2HRARE T2 ICBEL, BYARRZAVWC, Ly T—2ar7 74 LVEERT 2,
HElmPeE To understand the research content to be introduced sufficiently and to prepare a presentation file using appropriate
expressions.

W

FRCIRE > AL,

g e
BRELLUSER Not particularly specified.
T Iy BERNBICEET AXAE EICTER R IFELTCFRAHEE THI L,
eSS 2

It is important to acquire preliminary knouwledge to prepare for class by reading relevalent documents.
R - REAIRE

(1) #7414 277 - BHYPEBNFHBHEE(E313) EEPIIMEEZ ST 2,
(1) Office hours : Questions are accepted at any time in office room (E313)
(2) W& ht X — L7 KL X sanggun.roh@tohoku.ac.jp

(2) E-mail : sanggun.roh@tohoku.ac.jp

72 Z22a— K : 24vjeml

Class code: 24vjeml

B AT 2023/12/26 16:46:51

1HEMOIBERBIE. A 5KHOFBELBELTIANEZ D> THERT AL 2@EL LTWET, 1EUOEEBICHELRIZPERBOBRIE. [#E -
EE] ICOWVWTIE1 5~3 0HOBRES L ORERBBARE (FE - EBAL) 30~15BH. [RBR RERUERK] ICO2WTIE3 0~4 5EFEORE
(B L UERERRBAZE (F8 - BEHRE) 15~0BHTT,
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HME%
MBH% (EEH
B
tARL—
R - #
F#EE
BYEHE
IRFE

HWRI—Z - X (b5 -

)

fEREH
BMEFNUVS
AT 4 TRERE

FTEREMA

RET—~

REoBMCHE

—7—F

HEDRERE

RERR - HELEETTE

BRI R

Advanced Lecture on Grassland Science

28y
AEE3R B=E BFMEELIT XL IFRE
2025

NE IR—ER

HAFE

ALS-ANS505)

BREELBIRSICOVT, BEEERE T - B9 - SRBNRITOVTERERD S,

In this course, sutudents deepen understanding on food production and environmental conservation, focusing on land
ecosystems - particularly soil-plant-herbivore liivestock interrelationships.

EE, MERKRIRRBEREKRICH 2, BESTCOLREMENBRELL, SEORRENBEINTVLS, KFEETIE, B
HWICHET2ERRBEELZWRIC, BENHICHTI2REMEORREZIBEL, £RFNRMA SFROBHEEICTITC
DRZEL, BERSNBAN ORELEBROMEMITICOVWTERZRD S,

Recently, global environment is in peril. Environmental problems are raising in agricultural fields, and sustainable food
production systems are deteriorating. In this course, students learn about actual situation of environmental problems in
grasslands, focusing on herbivore animal production. Students also deepen understanding on prospect for sustainable
food production from the aspect of ecology, and poisitioning of agricultural ecosystems in term of environmental
conservation.

RIEHBCR, RIEME, etk £YHE, BERRE, Bl EHERR, YERER, B

Co-existence, Domestic herbivore, Environmental policy, Environmental ethics, Grassland ecosystem, Grassland
utilization, Grazing, Material recycling, Sustainability

BELAETHIKRES JUCERBREOREDY & LTBRT 5, £/-RENTICHT2REMBICET 2 7% © CICHER
RO-DICHEREREARNZEST 5,

Students can understand agricultural production as involved ecosystems in global environment. Students also learn
about knowledge on agricultural and environmental problems, and theories and insights needed to slove those problems.

EANBETCREL T, REOANBO—E %, LUTDClassroomTH(E - I#EL £9,

22 23— F : gaywcgm

LHRICH T 2 EMEE L RIBME

1. Grassaland-livestock production and environmental problems in the world

2. HRICHBIT 2 EHBEDESE

2. History of grassland-livestock production in the world

3.EAEICHE T 2 RELE LRIEHE

3. Livestock production and environmental problems in Japan

LHEHDPENICH T DIREEEDES

4. History of grassland-livestock production in Japan

5. REDBEHERERRICKITTHE. 1) BEREDTE

5. Effect of grazing of domestic herbivore on grassland ecosystems: 1) Behavior of grazing animals

6. REDHBUAEHERRICKITTRE, 2) BRRE
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6. Effect of grazing of domestic herbivore on grassland ecosystems: 2) Diet selection
7. REDHBH EHERRICKRITTHE 3) it

7. Effect of grazing of domestic herbivore on grassland ecosystems: 3) Excretion

8. RENMMAEHERRICKIZTTHE, 4) BE

8. Effect of grazing of domestic herbivore on grassland ecosystems: 4) Trampling

9. REDKMBANEMAERLRRICKITTHE, 5 REDOBEAU

9. Effect of grazing of domestic herbivore on grassland ecosystems: 5) Animal welfare

10. EHAERR CTE L WAL L FRIRELEE~OZE. 1) HA

10. Disturbance caused in grasslands and its effect on sustainable livestock production: 1) Fire

11 B4 RRTE LRI L HBENREEE~OFE. 2) TiE

11. Disturbance caused in grasslands and its effect on sustainable livestock production: 2) Drought

12. EERBRTE LRI L FHRIREEE~OHE. 3) HEHY

12. Disturbance caused in grasslands and its effect on sustainable livestock production: 3) Wild animals

13. EHARBRTE LA L FRIREEE~OFE. 4) AARPIRE

13. Disturbance caused in grasslands and its effect on sustainable livestock production: 4) Anthropogenic disturbance

14 BB 2RBRENEEMAR DS 7 b

14. Ecological agricultural research projects in the world

15. bHEICH T 2RBREMBEAR 7O =7 b

15. Ecological agricultural research projects in Japan

FEPCORBERK (60%) BLUHEESE (40%) IC&VFHET 5,

FiHERTE 5 7%
Evaluation is performed comprehensively based on participation to classes and report.
SRR, BRENFELVEZICETIBREMBEICOVTOANROBEIC2LHDI L,

EFFES - ) ) . . )
Students must obtain information current affairs on ecology, environmental and agriculure science, and learn about those
field of academic study.

HAEL L UEEE “Grasses and Grassland Ecology”, David J. Gibson, Oxford University Press, 2008

= zrme “Grazing Management (2nd Ed.)” John F. Vallentine, Academic Press, 2000

RERTIE, SEBEFPEARNICHMREZINELTLEY FLY, ZORREZFEROPTREL, RET S, -7, BHOT
—<ICBET AHMBPERENEL. BELTHL L,

FRERRNEE

R - RERIRE

&%

In this course, each student will collect and compile findings independently, and present and discuss the results in the
lecture.
Therefore, students should collect and organize knowledge and information related to their own themes.

1) F74R77— 1 BEEEADILS : 0017 : 00,

i -SYEEERFNTLERE (FELHT v v I XARFHAREHEEHARE W311E, 022-757-4263 [ILEHRE],
0229-84-7378 [JIERFRE])

e-mail: shin-ichiro.ogura.el@tohoku.ac.jp

Office hours: Mon 15:00-17:00, TEL 022-757-4263 [Sendai lab], Room W311; 0229-84-7378 [Kawatabi lab].

2) FHEETHE, ZFEEEFPTIHNICHREZREL LY £Lo, TORREHRORTHRERL, WFEIT 2. 7L, EEE
O D WIHEEE, MRICL > TIRIBEERNBBLUOERI LAV EEET 2580 H 5,

In this course, each student will collect and compile findings independently, and present and discuss the results in the
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lecture. In the end, students will summarize all the results in a report. However, the content and style of the class may be
changed depending on the situation, such as when the number of students enrolled is small.

EE-i=EN) 2023/12/26 16:46:51

1BEMORERBIE, 4 5KHOFEELELTINBTE L > TBRTHIL2IEELLTVLET,
EE] ICOW TR 1 5~ 3 0 ORES L RERRNAZE (T8

1BAOERICHELHIAERBORRIE. [HE -
EBLUREBHARE (FB - EBLY) 15~0KHTT.

CEBRYE) 30~15KMH, [ER EBRUER] I2OWTIE3 0~4 5EHOE
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HME% B A TER AR

BB (E:E Biology of Reproduction and Fertility in Mammals
B 28y

AR L—

EH - Bk U B=E BFHMEELIT S XEIHRE
PR

EEE ] BN fZKER. R fRLER

WRFE

WHRI—Z - FH (M - &

)

EREE HAFE

BEFNYVT ALS-ANS513)

AT 4 TIRERE

FTEREMA

RET—~ LR - BEOLTEICET 2H L LWAIREZBNT 2,

B0 B & ﬁﬂﬁ-%ﬁ@ﬁf%isiﬁ%ﬁ@%ﬁ\iﬁﬁ@@%%\%%\m%%%isﬁﬁx%%%ﬁ\%i%%ﬁsﬁﬁﬁﬁ
ICET 2 L VAEOEBSEZANE T 2,

F-7—F EIEEYF. REEMF

s FE B E IR - BEOLTEROMBE, EIEMIOTR. 26, WHBKERE. BR. RETER. FEEEICET2HLVWAROERS

ZEEBRE T 5,
RERR - HELEETTE

77 23— K :eyjalhf
ClassroomiCBEWTHRT —HEA ¥ F 7 7 A LVEROERMGETTS,
F1E: A AKX ay, EEEYERH (TR H)

#2200 BYEEERICE T 2EBEENFIEY IR
F£ 30 BYEERRICEIZRETF Y IR
BAE:AEETLEBYIEY IR

ES5MH RKEETLEHIEY IR

F6E: T/ LEREIYIEY 7 X

B0 EBEHPER Y IR

FE8E  BYEERFELERREI Y IR

FIE : BFRMERELZAFIIRIEY IR
#F10E: BFEkEERIENEY IR

F1 1[0 : BRI R TLIEY IR

81200 : EIEREOES Y IR

F130E: BEFOSEHEIEY IR

F140 : PHERELERMNEY IR

%150 : BYERERE  ERERETFHAROERS - EHFH

BB R 77 i RELET—7ICET S LFR—boREEK BLUOEHRICE > TGRHEY %,
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W

fEiss

BREBLUBEE

RERRENZEE

RE - RERIIRE

EHBEM

B LsERly (FAEEME. 2025)
WIEBYORETS (FHAEEE. 2014)

Y EERY (BAAEHE. 2025)
HWIBYORKETF (FHEEE. 2014)

B LiERE (HAREME,. 2025)
WIEYORETE (HEEE. 2014)

F7 4277~ EAL0EE~12F

fil&+H X —JL7 KL X : kentaro.tanemura.e4@tohoku.ac.jp, kenshiro.hara.b6@tohoku.ac.jp

BIH > TA—ILICTEE K 2 S W, [Office hours are from 10:30 to 12:00 on Fridays. Make an appointment in advance via
e-mail(kentaro.tanemura.e4@tohoku.ac.jp or kenshiro.hara.b6@tohoku.ac.jp). The contact formation for he lecturer will
be given in class.]

2023/12/26 16:46:52

1BEMOFEERNBIE, 45FEOFBELELTINBREZ L > THRTIIL2BELLTVWEY, 1BEMOBBICLAELRZFZEREOBRIE. [#HE -
BB ICOL TR 1 5~3 0RDIRES SRERMAZE (F8 - B84E) 30~15KH. [ER EERUER] IOV TIE3 0~4 5 KHEOE

5L UBEBIEALE (T8 -

BB E) 15~0B/MTY,
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Subject Biology of Reproduction and Fertility in Mammals

English Subject Biology of Reproduction and Fertility in Mammals

Credit(s) 2Credits

Semester

Day/Period Tue.4Period Place ERMEE N IEV X ESHEE
Year

Instructor KENTARO TANEMURA,KENSHIRO HARA

Eligible Participants

Departments
(Obligatory/Elective)

Language Used in Course B AR

Course Numbering ALS-ANS513)

Course of Media Class

Main Subjects

Class Subject [Novel knowledge on reproduction of mammals and birds.)

[This course covers the novel knowledge on reproduction of mammals and birds (i.e., sex determination, reproductive
organs,germ cells, fertilization, early embryogenesis, implantation, placenta formation, neonatal development,
reproductive disorders ). ]

Object and Summary of
Class
Keywords [Reproductive biology, Developmental biology]

[The aim of this course is to learn the novel knowledge on reproduction of mammals and birds (i.e., sex determination,
Goal of Study reproductive organs,germ cells, fertilization, early embryogenesis, implantation, placenta formation, neonatal
development, reproductive disorders ).]

Contents and Progress
Schedule of the Class

[Part 1: Introduction, General theory of reproductive biology (exam)]
[Part 2: Reproductive biology in animal production]
[Part 3: Developmental biology in anmal production]
[Part 4: Drug discovery model animals]

[Part 5: Disease model animals)

[Part 6: Genome remodeling animals)

[Part 7: Asisted Reproductive Technology]

[Part 8: Animal reproductive biology and bioethics)
[Part 9: Sperm stem cell dynamics]

[Part 10: Spermatogenesis and syncytium]

[Part 11: Tissue and stem cells]

[Part 12: Germ cell movement]

[Part 13: Sperm diversity]

[Part 14: Early development and embryogenesis]

[Part 15: Research concept and method of animal reproduction and development]
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Record and Evaluation
Method

Preparation

Textbook and References

Self Study

Practical Business

Notes

Last Update

[Submitted reports,presentations, routine tests, class participation and so on are evaluated.]

[Doubutsuseishokukagaku(Asakura-shoten, 2025, ISBN : 978-4-254-45035-4) and Honyudoubutsu no hassei kougaku
(Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3)]

[Doubutsuseishokukagaku(Asakura-shoten, 2025, ISBN : 978-4-254-45035-4) and Honyudoubutsu no hassei kougaku
(Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3)]

[Doubutsuseishokukagaku(Asakura-shoten, 2025, ISBN : 978-4-254-45035-4) and Honyudoubutsu no hassei kougaku
(Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3)]

F74 X7 7— 2EAI0KF~1205

&t X —IL 7 KL X @ kentaro.tanemura.e4@tohoku.ac.jp, kenshiro.hara.b6@tohoku.ac.jp

BIH > TA—ILICTEIE K 2 & W, [Office hours are from 10:30 to 12:00 on Fridays. Make an appointment in advance via
e-mail(kentaro.tanemura.e4@tohoku.ac.jp or kenshiro.hara.b6@tohoku.ac.jp). The contact formation for he lecturer will
be given in class.]

2023/12/26 16:46:52

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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FEOFERR

RERR - AECEETE

BT R

Histocytological Science

28

K2R = BFHEELIT Y XEIHEE
it Bk

BAEE

ALS-BIO514)

AR LR DS M SN BT OERE L TERE A IR T 5,
In this class, students understand the cellular functions and structure revealed by cell and histochemical studies.

B2 RE L BRI FRAH 2R,

BYEEOEEREFINMROEMIMNHE E MRERICET 2BENMEON D,

Students acquire expertise on cell and histochemical studies to learn functions and structure of cells and tissues.
Students also learn about knowledge and strategy of functional morphology researches.

Biaie. MIEBILPOMTRFE. Ml - BROEE L RO RETE

Animal cells, Methods of cell and histochemical studies, Analysis of functions and structure of cells and tissues

ENHER DMEBEFLRBEF VIR O F P L IFRERICEE T 2 BN B o N5,

YR - B OMEECEBEZ BB T 2-ODFEREMD I LN TE B,

Students explore knowledges and methods of animal functional morphology to know cellular functions and structure in
animals.

2 7 23—k :veifugq
Class Code: v6ifugq

Lzt o Hege (1) @ PSS & Mgtk ofisz

Cell differentiation and function I: Establishment of primary cultures and cell lines-1

2 0o L tRE (2) @ MIRIEE & MRtk O/IL

Cell differentiation and function I: Establishment of primary cultures and cell lines-2

3R MEN (1) @ Bl oBR

Morphological analysis-1: Observation of cells in tissues

ATRRFMEN (2) @ HESL -V —BEMERR
Morphological analysis-2: Confocal microscopic analysis

5.REFHEN (3) 1 EFBEMEHRER

Morphological analysis-3: Electron microscopic analysis

6.FEREFZ MMM (4) 1 £/ 78—+ LHEDIER 1
Morphological analysis-4: Establishment of monoclonal antibody-1

TEEFREN (5) 1 B/ 7 A—FILHEOER 2
Morphological analysis-5: Establishment of monoclonal antibody-2

SRERMENT (6): B/ /7 A—FLFfkDGH 1
Morphological analysis-6: Application of monoclonal antibody-1

9FREERIEEMNT (7)) B/ 7 A—FLATGEDOLHE 2
Morphological analysis-7: Application of monoclonal antibody-2

1088 (1) MIEOReEx

Practice-1: Cell staining

1188 (2) fmBaofEirk
Practice-2: Cell analysis

1288 (3) fAlioex
Practice-3: Tissue staining
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1388 (4) HBORITE

Practice-4: Tissue analysis

1488 (5) EBMEEEREIAROLAE- 1
Practice-5: Application of cell and histochemical research-1

1588 (6) fEBMEEEZHROISHE - 2
Practice-6: Application of cell and histochemical research-2

16.:5%
Test

BRAERTI 77 i

W

S

FREBLUBEE

RERRENEE

R - RERIRE

LR— b THET %,
Students are evaluated on the score of report.

BET2HBEZ FORATELZ L,
Students are recommended to read the text designated.

EEEGERR (B50) EPER
EERgE AR (E5H) EYER

W/ - EEEL, ZREFLUSEEZHVWTETZTI 2 &,
Students need to organize the notebook and reference the textbooks

1: BEANRPSLVEKRZRF--/-BEHICET2EMIE, KEH (13:00-17:00) ([CHEeFEFIBHREREE (E413) TH 7
ART T —%HFBIFT TR FITET,
21 MIRER—L~R— (https://www.agri.tohoku.ac.jp/keitai/index.html)

1: Office hours are from 13:00 to 17:00 on Wednesday at the laboratory of functional morphology.
2: Laboratory web-page (https://www.agri.tohoku.ac.jp/keitai/index.html)

% 3 : e-mail7 FL X (nochi@tohoku.ac.jp)
3: e-mail address (nochi@tohoku.ac.jp)
B A 2023/12/26 16:46:52

1HEAORERBIE. 4 5BHOFEZLEL T IRNRZL > TERT 2 L2 BRELLTVLET, 1EUOBRICLELAZFEREAOBRIE, [FE -
BB 122V TIE1 5~ 3 0 BRI OEREL L CREBRARE (FE - EBLYL) 30~15HM. KR RERUER] o0 TE3 0~4 5 HHEHOR

%5 & VEEBNEE (FE -

BERE) 15~08/ETY,
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HME% BYREBECFER

MBE® (EFE Advanced Animal Nutrition
Hu# 28

tARE—

BH - #hE SIE1BR £ RETE
PR ERE

BLHE T 8 EAE E
RS E

WHRI—Z - FH (M - &

#)

EASE HAGE

BREF> YT ALS-ANS515)

AT 4 TIRERE
FTEREMA

ErZEDTEBICHITIEDERICET IRIAROL E2—
Recent life sciences in animals and humans

EHRFTICAINIEYICE T 2RE, KH, £8, RF. £0E. THREOEMFEHICHT IARINALAERL TV

%, RBETEHINSICEATIRFIAREI /0 - v/ ONBEITCEREL, £/-. OBETRRT D L TERIREZHHA
REOBW EHE TEDRFEEESILEBMNLT B,

This class provide an overview of advanced research in nutrition, metabolism, physiology, immunology, repdroduction,

behavior in animals and humans. Students explain the researches by oral presentation.

R\, AB. £E & 4B 1TE. &HHE

RET—~

¥-U-F Nutrition, metabolism, physiology, immunology, repdroduction, behavior, recent life sciences.

K&, KRB £B. ®E. B TEICETIRFOMRBEEZZTH. ZORBICE L TEME - 88 - g - BrFL
kg o - DEETEYOEMGEEZERT 5,
FEOTEREZ

The purpose of this class is to help students understand recent researches on n utrition, metabolism, physiology,
immunology, repdroduction, behavior.

REAR - HECEETE

1LAA Ry R, HRBEDISEN
Guidance and summaries of recent researches

2H ATV REBYREBENT
Science and Animal nutritional biochemistry

BAEEICEADIEAMICEAL T
Production technique for animal production

AP ERF EREBICEAL T
Nutrition and cell physiology

5.8 5B N1
Oral presention and discussion, and evaluation by students -Part 1

6. 5THRI -2
Oral presention and discussion, and evaluation by students -Part 2

1HRABI-3
Oral presention and discussion, and evaluation by students -Part 3

8. FHBN-4
Oral presention and discussion, and evaluation by students -Part 4

9.FFFABI-5
Oral presention and discussion, and evaluation by students -Part5

10. 55BN -6

Oral presention and discussion, and evaluation by students -Part 6
1157

Oral presention and discussion, and evaluation by students -Part 7

12 M 5EHEN -8
Oral presention and discussion, and evaluation by students -Part 8
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13. A RFBN-9
Oral presention and discussion, and evaluation by students -Part 9

1A RN -10
Oral presention and discussion, and evaluation by students -Part 10

15 R EBMRICEIT 2 KR

Nutritional regulation in animals

164855

General discussion

EEOREAZRRBLE SLEYT—Ya YRR, BLOOBEAMICEYVIHET 5, BELLR—-MREEEKRDBZZELHY, Z
BRAE IS % ODRBRLERT %,
Students are evaluated by class participations, presentation's score and oral examination.

Nature, Cell, ScienceZRED/NA P v —FILICHBEINTWIRERLETA. BRRATA FEERT 2,
pi- el 4= S Students need to read papers that pubished in High impact journal, such as Nature, Cell, Science, and prepare
presentation slides.

¥ : Nature, Cell, Science’mEWLWbD B/ A2 ¥ —FILIZBH I N TV B RERL

= NS
BHELLUSEE Recent papers in scientific journals that have high impact factors, such as Nature, Cell, or Science.
s 2 WX ERRL, BRBICH LTI LEVYERNEZERT %,
X SE] Z

Stuents need to search the papers, and prepare the presentation slides and files.
I - RIS

F7 4277 ELEMEERIRICERR IG5, BEEEYT 2ERIEBYRBECFIHBEI3SE () o
Y5 (EFIER,
RS 022-757-4322 (1£#E)

i Office hour 9:00-17:00
Contact: Sato Kan, E403
22 Z2a—F, 6rqwjbd

BEHAA 2023/12/26 16:46:53

1EMORERNBIL, 45BROFBEARELTINBTE L > THBRT I L2IZEL L TVWES, 1BEMOBBICHELRZFPEREOBRIE. #Fx -
EHE] ICDOLTIE1 5~3 0 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER, EBRUER] 2L TIE3 0~4 5 KR
EBSLURERHANRE (F8 - EEBHL) 15~0K[ETY,
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FEOFERR
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BYHEY TR
Advanced Animal Microbiology

28y

RNEE2[R E>

it

BEREELIETVXEIHERE

FE8 PR, Hff B

HAFE

ABB-ANS503J

HEYMEBEOMEMER L E TR HEg

WEYIE, BRORRAEL LI RA. ZEER  BEAR  EERASOEEICHFHINTE Y., BRABRETADEEFICHE
hHoTWB, NDEFITHEYDEENEBARBHABTI7-DICIIHMEYDOEE ZHEADEVEBRBANLETH D, KEET
&, MEEAV-ERNGAAREFEBNL. MEYHROEAIZERT S, £7-. MEVIIBELOHEEERORER.
BRENRKEL VWS >ADEEE2H>THEY., BIEIREI R T LIS > TREEICHRLTWS, TOHEEOE &5k Y B
= BfET 5,

BEMORBEYERES X T L, BECHEYHEEFR. BRARE, BERE. R, ik BREE. 7M1

HEYORENEBEICHBYT 270, £/o. HEYRREEZHRT 27-DICRBEOEEKY K2R BB T ILENDH
%, MEORBARDOESE L6 L THEYMRORRS LEHB S ZBET S,

HEAWICT R TCOBRIIHEARETTVET,

77— K bi2yljr

1. BEYDEL & SRk

2LHRBERIIBIIIHEDNNAF T/ AP —DFA

HMEO T I/ BAH
4. E O E %
5. E DR 1

6. HE DK 2

1. HMEMEBEOHEEERL

8. MEYMEBEL DHEEMER 2

9. BEME AT LOLHRIEESAH =X L1

10. BEBHE AT LOSZHREEB A H =X L2
1. e FRRIEY 2R 1
12. YmEYFRRIEY 7R 2
13. M EYF W bEY 7 X3
4. BEMFRRIEY 7 R4
15. BMEMFRRIEY 7 X5
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HERTEFRZDOL R— oL > TRAEWICTHET 5,

PRARRFAT 172 L. T0%bUE DI & ABHTOBBA~DHBEELEL T 5.
s BHAJIBRA R 510 AN, REEE L USTANSOERABEEET 5 LABETH D,

Slonczewski & Foster (2017) Microbiology: An Evolving Science, 3rd Ed., W. W. Norton & Company

Madigan, Bender, Buckley, Sattley, Stahl (2019) Brock Biology of Microorganisms, 15th Ed., Pearson
BREBLUSEE TN REY FEILIE (2017)

REEYMF FREFEMR BER EARE BIE (2019)

ISAMEYS [840R] SGREHAR (2025)

REREANPE FHENBBLVOEBLAERHCEL T, BREBLUSEELZE - TEBIT DL 2895,
RE - REIIRE

VD) AFA74 277 BERTROFR2E -5 CHYMEYERRETH 74 AT 7 —%%T5, BRIIRHERBLAHK
EICXA—LVEIZ TR 3,

= (2) sk— L= : https://doubi.agri.tohoku.ac.jp/
(3) E-mail address : F &8, ryuta.tobe.c7@tohoku.ac.jp
BHAA 2025/02/28 16:46:53

1EMOFEERNBIE, 45KEOFBELELTINBREZ L > THRTIIL2BELLTVWEY, 1BEMOBBICLAELRZFEREOBRIE. #HE -
BB 1KoV TR 1 5~3 0 RDIRES SRERMAZE (F8 - B84E) 30~15KH. [ER EBERUER] IOV TIE3 0~4 5 KHEOE
EBLOERERMNZE (FE - BEHLE) 15~0KHTY.
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Subject

English Subject
Credit(s)

Semester
Day/Period

Year

Instructor

Eligible Participants

Departments
(Obligatory/Elective)

Language Used in Course
Course Numbering
Course of Media Class
Main Subjects

Class Subject

Object and Summary of
Class

Keywords

Goal of Study

Advanced Animal Microbiology
Advanced Animal Microbiology

2Credits

Thu.2Period Place ESIREE || OV XEIERE

RYUTA TOBE, TETSUYA TANAKA

HAFE

ABB-ANS503J

Host-parasite interactions and their strategies for survival

Although some microbial pathogens cause infectious diseases, they are heavily involved in our life by providing various
kinds of useful materials, such as fermentation foods, beverages, and drugs. In this lecture, students learn metabolisms,
genetic systems of bacteria, through metabolic and genetic real research studies.

Metabolism and solute transport system of bacteria, Host-parasite interaction, Innate immunity, Adaptive immunity,
Antigen, Antibody, Pathogenic bacteria, Virus

To prevent infections caused by pathogenic microorganisms, we need to thoroughly understand the survival strategies of
both hosts and pathogens. Students learn the bacterial physiology through metabolic and genetic real researches.

Contents and Progress
Schedule of the Class

Basically, all lectures are given in face-to-face classes.

(1) Microbial evolution and diversity
(2) Application of microbial biotechnology in the fermentation industries
(3) Amino acid metabolism in bacteria
(4) Membrane transport in bacteria
(5) Bacterial research 1

(6) Bacterial research 2

(7) Microbial-host interaction 1

(8) Microbial-host interaction 2

(9) Host defence systems 1

(10) Host defence systems 2

(11) Topics 1 in microbiology

(12) Topics 2 in microbiology

(13) Topics 3 in microbiology

(14) Topics 4 in microbiology

(15) Topics 5: Genetics of antibiotic resistance
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Record and Evaluation
Method

Preparation

Textbook and References

Self Study

Practical Business

Notes

Last Update

Students are evaluated by reports and the level of class participation.
Attendance of at least 70% and at the lectures by outside speakers are required.

Students are strongly recommended to review the contents of the following lectures: Microbiology and Immunology, and
Molecular biology.

Slonczewski & Foster (2017) Microbiology: An Evolving Science, 3rd Ed., W. W. Norton & Company
Madigan, Bender, Buckley, Sattley, Stahl (2019) Brock Biology of Microorganisms, 15th Ed., Pearson
Yy 7L REY BIIE (2017)

REEYMT REFEMR ER EAREZ BIE (2019)

ISAMEDT [$4h] SokEHRR (2025)

Students are recommended to review the content of a lecture using handouts, textbook, and reference books.

VD) FA74RT77—  BERTROFR 2K - S CHYHEDNEMBETAH 74 AT 7 —%%T %, BREIIEHERIBEK
BICA—LEICTRIIIT 5,

(2) sk— Ls~_—3 : https://doubi.agri.tohoku.ac.jp/

(3) E-mail address : F#B, ryuta.tobe.c7@tohoku.ac.jp

2025/02/28 16:46:53

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Applied Phytochemistry

28y

7KEE3MR E>

i
&
Wa
i

g B KT MEF AL OEX

HAFE
ABB-ANS505J

O

- IzRLET 2BYMEEYRZOERE LUIGA
The base and application of the animal product science mainly on milk, meat and egg

IL(IND) AR EOBYEEYORR L L TOZRKE (EFREEE) oW T, BIMEEYICHET I EROER
ARICDOVWTOEBFCRMAMANS L OHERAEZEEL THENT 2,

This class provides explanations of the third function of food (Body modulation) relating to milk, meat and egg as animal
products via books and current academic literatures for global fundamental research on the animal products.

LG, ARG IRR, F-X BB, I ABE. TONMFTTA IR TLRNAFT A IR N F
T4 v IR B, MEY. FEREAER. BRRERTER

Milk products, Meat products, Egg products, Cheese, Fermented milks, Yoghurt, Lactic acid bacteria, Probiotics,
Prebiotics, Synbiotics, Food function, microorganisms, Food for specified health uses (FOSHU), Food with functional
claims

- NOEERBYEEDORNRF L EBEENORTMNE ZBMET 2 2 & T, [FROFRBERKL EDICAMFEIC
EECTEL2ERNENZHICDOIT S,

Students develop fundamental abilities to apply the basic studies for further development of new products by
understanding the science and physiological functions of animal products especially milk, meat and egg.

22 23— F ! jwteiby
Class Code: jwteiby

Introduction to Advanced Animal Food Function

2 3BRIERAINIABEONE ~3 -7 MR~
Lactic acid bacteria used for yogurt fermentation

JLAHBICERAINIABEORY ~F—XiRE~
Lactic acid bacteria used for cheese fermentation

4 BER70—7DERETLNNAFT 4R
Intestinal microbiota and prebiotics

5. RERMDEBEEE

Physiological function of fermented foods

6. BEREEZBICH T 2ENEE

Gut microbiota in health and disease

7. /MR ONAFT 4 7 R

Next generation probiotics

8. ILMEIITR L T DFA

Research and use of lactic acid bacteria

9. BEFHEMAILEE L Z DA
Genetically modified lactic acid bacteria

10. > a—brb=2I2DOWTHE

Short talk preparation

H Ty T a v EE

11. ZEFEICLZYa—bb—0 - TLEVYT—>a v
Short talk presentation by students
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12. FEFEICLDBYa—b =0 - TLEYTF—YaY
Short talk presentation by students

13. ZHFEICEDYa—bb—7 - TLEVYT—2a Y
Short talk presentation by students

14. LR — MMERK
Report preparation

15. L7R— MMERK
Report preparation

BRI

Bl
=
4
&
i

EHEBLUVSEE

RERRENPE

R - RERIRE

#%

=0

FERQ%)., TLEYT—23(20%). LE— F(60%) THET 5,

Normal point(20%), Presentation(20%(, Report(60%)

PEHRED [IL7RF] BLU BB REES] OoFHEICLY, I - B - WoERNEAEZZE L -LTcoBEBEILEEL
[N

Another classes in 5 and 6 semester, “Milk science” and “Animal food function” are highly recommended to understand
the contents of this class.

<HHE>
EREER AR A EET 5,

References are handed out in class.

<HEE>
ABELE 74 ARAEOY A T X : BRABEFESR (FEHAFHRS. 2010)
Kitazawa et al. (Ed.) "Probiotics: immunobiotics and immunogenics”. (CRC Press, 2013)

BREICEET 2RO Z T,
Read some recent articles relating to this class.

W)A74 277 — : BB EEEE K EMREELL4, E406, EA08 BEKRER (16 : 00-17 : 00)
(2)E-mail address: haruki.kitazawa.c7@tohoku.ac.jp, keita.nishiyama.a6@tohoku.ac.jp, wakako.ohtsubo.a7@tohoku.ac.jp

2023/12/26 16:46:54

1EMORERNBIL, 45KHOFBEARELTINBT AL > THBRTHIL2IZEL L TVWES, 1BEMOBBICHELARZZEREOBRIL. #Fx -
EE] IOV TR 1 5~3 0 F0RES SRERRARE (F8 - BBAL) 30~15KH IER EBRUER] IOV TIE3 0~4 5 FHEOE

EB L RERRNZE (FE -

wBLHY) 15~0BMTT,
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Aquatic Animal Physiology

i 2ft
AR R~

R ARSI Bz R
e

A B2 RH. RE —@

HRPE

MEa—2 - HR (B -
R

EREE
BB S

AT 4 TIRERE

HAFE

ABR-APS510J

KREWEIEDDHF TEL TV I KA GRKMNREZ RS 21018, SBFOERMBZBEILL LI, TNERERR
ISR 28N2 5T 2 EDTARTH D, FEBRFERT, HEPEBRICER L HTHEBRCHTRMTZE0HR

To overcome the various technical challenges that arise in the field of aquaculture, it is essential to acquire basic
knowledge of physiology and the ability to apply that knowledge to problem-solving. In this course, students will learn
about research cases that include trial and error, and twists and turns that faculty members have actually experienced.

FERERE
o — KEBICH T B REDERFH R & KEBETE~DSAES)
BHET—~ R B S . -
ecent physiological findings in aquatic animals and their application to aquaculture
| % 3%,
BEOBN LB FoIES
. EEEY, RREEY RS V=, Fva, KA
reproductive physiology, nutritional physiology, fish, sea urchin, sea cucumber, bivalve
[, - BERMBAREALZBEZ 2RI LICLY, 2EIIEBFVNEZRERRIEATESL LS 1CRh D,
FEOFEBE

REARR - FECEETE

By learning many specific research cases, students will be able to apply physiological findings to solve problems.

LUTORBETHERETIN, 2~150EF ILRTE,

The following lectures will be given, but the order of 2-15 is yet to be determined.
HERED—E % LI T DClassroomTERIET 25651 H 5,

22 23— K :tgbvodi

1LBEZROEDHHDHA BB R

Orientation (T. Unuma)

2. 7ZDHAY EIFRICH (8B RiE)
What is the gonad growth of sea urchins? (T. Unuma)

JLUVZOENEBEREERE (B2 Rik)
Optimal protein level in sea urchin feed (T. Unuma)

4. N7 ZIEOERYE 388 Ki)

Bitter substance in the ovaries of Japanese green sea urchin (T. Unuma)

5. 2V —O&TERICERY 2 Mintak (B8 Kik)
Aging pigment accumulated in the gonads of old sea urchins (T. Unuma)

6. 7V —BRAEED-HOEAER (B8 RKik)
Feed development for sea urchin seed production (T. Unuma)

7. 7Y IBHEED-D OB (1878 Rik)
Feed development for sea cucumber seed production (T. Unuma)

8. v F v IDIAMRRICELET 2FRE (388 R&)
Protozoan parasite in sea cucumber oocytes (T. Unuma)

9. R=Y T BIED - 8 D RLEINH (#88 K#5R)
Suppression of maturation for sockeye salmon aquaculture (T. Unuma)

10. R=H I BFED =D DEH T (#8728 Rik)
Color enhancement for sockeye salmon aquaculture (T. Unuma)

11 =Ry U F FAAERBSOINETME (578 KRi)

Egg quality assessment for maturation induction of Japanese eel (T. Unuma)
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12. 7 F ¥ OIIRAR IS Z 2 imEkEE (B8 KAL)
Fusion of lipid droplets during final oocyte maturation of Japanese eel (T. Unuma)

13. _MEOREEEY (RE —#)

Reproductive physiology of bivalves (K. Nagasawa)

14. _ B £ F I (K2 —#)

Reproductive engineering techniques in bivalves (K. Nagasawa)

15. K&
To be determined

BRI

W

s

BRELLUBEE

RERRNRE

R - RERIRE

L =0

LiR— b (70%) 5 &L OHE(B0%)IC & W EHET 5,
Reports (70%) and attendance (30%).

E<ITH Lo
None in particular.
e<IZH L,
None in particular.

EEFELOKEEBENTORAL BRI ZEEICIEC THEATAHD I ENEE L,
Students are encouraged to read various papers in the fields of physiology and aquaculture, depending on their interests.

BEARICET2EMAHNIEVOTEMRELZFHL TRV, REDBEHZLOT, BRIICEFEC A —LTEKT
Z&,

Students are welcome to visit the office at any time if they have any questions about the lecture content, but should
contact the office by phone or e-mail in advance since the office is often not open.

E-mail: tatsuya.unuma.b8@tohoku.ac.jp (T. Unuma) / kazue.nagasawa.d6@tohoku.ac.jp (K. Nagasawa)

2024/01/29 17:52:59

1HAORERBE, 4 5BHOFEZLELTIRARZL > TERT 2 L2BRELLTVET, 1EUOBRICLELAZFEREAOBRIL, [FE -
BB 122V TIE1 5~ 3 0 BROREL L CREERNARE (FE - EBLL) 30~ 15HM, [RR RERUER] SO0 TIE3 0~4 5 HHEOR

2155 IBEEBRASE (B -

EBERY) 15~0BETT.
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22 23— K : 23huqif

KEEIRERF TR

Aquatic Animal Ecology

28

A 3R e
Bl f1se

A

ABR-APS511J

O

B KEICRDLZER - BF - RIEICEATIEMEICBITRFORINOVTEZZRD 5,
Deepen your understanding of the role of agricultural sciences in various food, health, and environmental issues related
to fisheries biology and marine bio-resources.

HWERRE TRZML T 2IRIEMEIL, WEREAHIETT 2 L TREXKZOFELZL-0THRE, ABOEEYICE-T
DEBEEBEAWFIETZ2RAZDLLEOLTWDS, A, AEOFEFOALLST, £EMEEAMBL BRI %282 EEKEE
&, ZNEEHIHRRBICKEZBLIELTVWE, ZOHRT, BEECH T IREZEMORT L EZORENIOVTERZ
FEOHBZEEENET B,

Environmental problems, which are becoming more serious on a global scale, are bringing about situations that destroy
habitats for living organisms including human being, such as the intensification of weather disasters caused by the global
warming. At the same time, not only human activities but also the agriculture, animal industry, and fisheries, which utilize
biological production to obtain food, themselves have an effect on the global environment. Purpose of this class is to
deepen our understanding of the limits of science and technology and the role of agricultural science in thesevarious
problems.

7—RFRAR, BEBLE BEYAIOTIRF Yo, ERERY—EX. £WEHEM. BRBERE

Food-loss, marine pollution, marine microplastics, ecosystem services, biodiversity, food self-sufficiency

BE - #E - REICEIZEREICOVT, BEOMEL LTHRAEBEL, RERVEATLWIHRLDESZROOE T
wEHB,

It will be an opportunity to rethink various issues related to food, health, and the environment as your own problems, and
to reconsider the relationship with your research subject.

272 Z)—L3a—F : gcnw3y6

LMoL s Fr—%2Z@HL LT, BEDERXEREKT 5,
After attending the lecture, students will present their own thinking.

BEOL I Fv—l3F T4 Y- RADBRBNEL I F—F4 (4fE E-421) TITLET,

2HFROBRMELE 7—Fo X (KFLEEB)
Global food issues and food-loss

BMDERBICL 2ERS

AEEBERE MY F UL (R
Marine pollution and Tritium

SMInERICKZERBN

Bz

6.UYA I ILEBETAIBTTIRFy o (FILFHA)
Recycling and marine microplastics

THOEZBICL Z2BREBN

BIBFERRREERRY —EX (FILFH)
Marine ecosystems and ecosystem services

IMDEBICLZERBN

10.EME KM ERNEEIIEIT 200 (FLEH)
Are biodiversity and food production compatible?
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NEDEBEICL2BRBN
2. aREcREA (FLHs)

Food self-sufficiency and food imports
BROEBICLZBREN

14.355F

15. LR — FERL

s . HE, BRLEVT 1 XAy ¥avyARICK Y BAENICTHET %,
B3 Ediivshes T > 3
Attendance, discussion and so on are evaluated.
BRICEATA2TFAMNEGICSENRIYIEIFOEGT 20O TERICR A, BEFEEZHKI T THRANEZTZ L
The materials used in the lectures will be uploaded in advance, so please read them and investigate related topics.

W

efiss

#HREL LPNSEE [Ecology of Coastal Waters: With Implications For Management (by K.H.Mann) |

BELAZBBEIOVWTFOFEL TSI L, ¥, BEOHRT—VLOEEEE, ZOMEERLEEL TH <,
12N FE Students are required to prepare for the assigned topics in advance. In addition, the student should consider the
relevance to own research subjects each time.

R - REMIRE
52 E-mail: skata@tohoku.ac.jp (KEZEEESHE  FILAE)
B EAT 2023/12/26 16:46:54

1BEMOFRERNBIE, 45KEOFBELELTINBREZ L > THRT DI L2BELLTVWEY, 1BEMOBBICLAELRZFEREOBRIE. #HE -
BB SOV TR 1 5~3 0 RDIRES SRERMAZE (F8 - B84E) 30~15KH. [ER EERUER] IOV TIE3 0~4 5 KHEOE
EB L ORERMNZE (FE - BEHLE) 15~0KHTY.
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HME%
MBH% (EEH
B
tARL—
R - #
F#EE
BYEHE
IRFE

WHRIA—R - BB (g - &

)

fEREH
BMEFNYT
AT 4 TREREB

FTEREMA

RET—~

REOBH CHE

*—7—F

FEOFERR

RERNR - FECEETE

KENEY &R

Aquatic Plant Ecology

28y
KSR #z BELIEVX BAMEE
BR @A

ES

ABR-APS513J

AV T EREBREOERES
Ecology of laminarian brown algae

AV TEREBRAORTHLRL L CARMTONTWE Y v A T 72 ET L E LTIRY EIS, TICZ 0EREZE
BREEICOVTER, 7FR L OBRECHEEXROBNEN—RICHEREED D, FLDIS, Vv A 7Y b TOREH
ROMERICOVWTERD . RIS, EABBIROFORIGE 2 ZIECERECSHLBYOMERRICOV TR L T
<o

In this course, students will understand the ecological aspects of giant kelp communities based on the reading of a
textbook and relevant references. Students will study the maintenance mechanism of kelp communities and the
biological interactions in the kelp forest ecosystem.

EHWERZR. Py AT ML, BRM, B, 74 XY 7 b EEEY. BL—Y— o=

rocky subtidal ecosystem, giant kelp, marine forest, barren ground, phase shift, herbivore, grazer, sea urchin

KEREY DERFIFIEICOWCTORREEZRD S 2 L2 BIRET 5,

The purpose of this course is to help students understand the ecological characteristics of marine plants.

WHEHREEZIEF T4 VBEOANREZ, LT oClassroom TS - 2L £9,

7Z22a—F:

FY 74 DGERIIHERFERGOREE L RIEERTEDE T,

LAY AR a3y i P ATV MTALTOREIZONT

1. Introduction to the studies on giant kelp

2. EYNRRER-1: £E - #EY - BE

2. Abiotic environment-1: substratum, sedimentation and temperature

3. FEWMRIRER-2 1 XL REE

3. Abiotic environment-2: light and nutrients

4. FEEYHIRITER-3 1 KOEE

4. Abiotic environment-3: water motion

5. EiESE & ER-1 ¢ 4TRSS - X X{EREE

5. Demography and dispersal-1: demography and metapopulation

6. £IER L HEL-2 1 HIE - AT

6. Demography and dispersal-2: reproduction and spore dispersal

7. EELE D3

v— KRV - EERE

7. Demography and dispersal-3: seed bank and genetic structure
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B HI¥DELSD

8. Review-1

9. L=y v Il AT ey Z0EERR

9. Grazing-1: kelp-sea urchin interactions

10. /L= 52

V—DERFEH - YUN—RTT b

10. Grazing-2: sea urchin grazing and reverse shift

11. L=y 530 WAWAKRS L —H—

11. Grazing-3: other grazers

12.BEREART—F-1: AICLZEE

12. Predation and trophic cascades-1: fish predation

B.HBEREANRT—F-2: A7RZ—ICL2EHE

13. Predation and trophic cascades-2: lobster predation

14 HEERERBHART—R-3: SyakLoRa®

14. Predation and trophic cascades-3: sea otter predation and other predators

15. 2D E L&

15. Review-2

BRI i

1
o
4k
&
i

BRESLUBEE

RERRENRE

R - RERIRE

&%

EEdSEb

1B ORERRB &,

ERIMFICABRZE LD TLR—MEHEZIT->THH S, B4 EREINAZEED L FR— FORNRIC K > THRIETEZ
79,

Students are evaluated on their four submitted reports. Each report corresponds to the chapter in the textbook.
TERXFEBERICHATHELZE

Students are required to read textbook beforehand.

# %2 : Schiel DR & Foster MS (2015) The biology and ecology of giant kelp forest. Univ California Press.

SEZE - SEEGRE BROETICELE THEXECERZRHET S

Textbook: Schiel DR & Foster MS (2015) The biology and ecology of giant kelp forest. Univ California Press.
References: relevant references will be introduced in the lectures.

TEXRAMEHREZLYRCERT 720, BELLRXOHRACHEREEES S L

Students are required to read relevant papers to help understand the textbook and lectures.

F7 4 RNIBFHEHE (AR E315 (3B KEBEYERFHEE, 71 —LFAREICHTLWRZEHPZLOT, BRIDE
FEEIIA—LTEELTIECIEDEE LY, ERHOFRIEIA 7 14 XICBZEERLE L,

Make an appointment in advance via e-mail or other means.

Lab Homepage: https://sites.google.com/view/tohoku-marine-plant-ecology/

TEL : 022-757-4152 e-mail : masakazu.aoki.e6@tohoku.ac.jp

2023/12/26 16:46:55

ASISFHNFEEZRELTINRZL > TBRT e aRELLTVLEY, 1BEUOBHIILELLEIFERAOBRIE. [#FE -

EE] ISOWTIE 1 5~3 0BHOBES L REREARE (FE - EBARY) 30~15K/H. [EHR, £BRUER] ICOVWTIE3 0~4 5EMOIF
(B L UERERBAZE (F8 - BE4RE) 15~0BHTT,
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2025/04/09 18:23
HE%
HE%A ()

UNIVERSAL PASSPORT RX[3]
KEERILFHR

Marine Biochemistry

B 2B

TAZK— Ai#A 1st Semester

A - # REE2BR HE EPREE LI XESHRE
FREE

HEYHE e R

WRFE

WHRI—Z - FH (M - &

#)

EREE HAGE

BEF YT ABR-APS514)

AT 4 TIRERE
FTEREMA

KEEYEROFEH., ZRELERNE. SEEWDAREICOVWTERYT 5,
To understand the characteristics, diversity and availability, effective methods for utilization of marine bioresources

KEEYERZELEMERLOFLED O, TN o DEFRBRADCREROLEN., EENRFEICOVT, &b
DEMBY., WRBLUEEREZLLIC, BRAR. EIF—ARICL2BECTLEV 2B L TCECERIE 5,

In comparison with the terrestrial bioresources, attempts will be made to let the attendants understand the chemical and
biochemical features of marine biorecources through reading recent scientific papers, reviews and books in the related
field as well as discusion and presentation

KEEYEIR., SR REBEES. Ko HER. BFIA. £FORME, HeeERs
Marine bioresources, diversity, environmental adaptation, composition, effective utilization, biochemical properties,
functional substances

RET—~

REOENLHE

—7—F

KEERIIZEICOI-2EENREVELZHEL. TNTNDPEZHEARBICES LIERE L T2 2— 7 RERERRD R
FAHZXLEBLTWDZ &, KEEYEROMY. KHRE, EBEEE. REBEOFEICOVLVTRVWREZIES L
MNTE, IHICHENASEMNBOAENERTED LD ICH S,

To understand the uniqueness of aquatic organisms in diversity, compositional aspects, metabolism, and relationship
with the quality as food, and also the effective utilization methods for marine bioresources

FEOFERE

REARR - AECEETE

27 ZX3a— K :3lubeye
KEBRD T ERERALS D45 About the characteristics of marine bio-resources.
% 1M : EYDERS Components in organisms

200 KEEYOEBRRDICET 2R
Lectures on the components in aquatic organisms

F3MOERLAABEICET S LEYT—>a>v-(1)
Presentation of the assignments and discussion

Fam:BRLABEICET 2 LEYT—v3>-(2)

Presentation of the assignments and discussion

E 5[0 : aFm. FRELFR— MER

General discussion, report preparation

KEERDR /7 BOBSENFECRE. EBRERR LY - FAEFEALICOVWT, RAOMEBICEOWTERT %, To understand the
structureand functions of proteins from aquatic organisms

FoME: &R IE RTFRICET HEE

BTE:KEEYDOR I EICET IER

Lectures on proteins from aquatic organisms

F8E  BRLABREICEI2ABRO T LEYT—va>v-(1)
Presentation of the assignments and discussion 1

FIE  BRLABEICET AR LE YT —2a3v-(2)
Presentation of the assignments and discussion 2

%100 : HEFTH. FRICEYT S LER— MEK

General discussion, report preparation

KEERDOEYEEEISEC<ELIEE, FILEY, EXIVACDOEREZORABEEICOWT, ERNEIEZ2ERT %, To understand the properties of
enzymes, hormones, vitamines, etc.

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 O 6 12



2025/04/09 18:23

UNIVERSAL PASSPORT RX[3]

£11E: FAOEERERDICOVTOHER. REDRT

F 120 REEYRROEELNS ICET 2R

Functional substances from aquatic organisms

F13E: ERLAEBEICBETZ T LEYyT—>a3>v-(D)
Presentation of the assignments and discussion 1

140 FERLABECETZLEYT—>av-(2)
Presentation of the assignments and discussion 2

%150 : Hastm. BEICET S LHR— MER
General discussion, report preparation

B BRI 77 0%

%

W

R

BRESLUBEE

RERRENPE

R - RERIRZE

EEd=Eb

ERICBUIIRBEBEL-ERE, BBESLUOTLEYT—Ya v ORRBICK » TFHET 5,
Based on the performance and reports

Read through the texts handed in advance and then attend the class after thinking about the problems

R. A. Day, B. Gastel: How to Write and Publish a Scientific Paper, 7th Edition, Greenwood Press.
N.F. Haard, B.K. Simpson: Seafood Enzymes, Marcel Dekker
M. Sakaguchi: More Efficient Utilization of Fish and Fisheries Products, Elsevier

ERETEXONIBEIOVT, XHAEICLY I SICERERD D,
Try to read more papers and deeply understand the content

¥ F 7 4 27 77— Office hours : IR T #% After each class (12 : 00~13 : 00), ARE TS, Z DL TH ATRE

1BRY Z4F1F 5, Needs appointments

¥ A — LT F L X: nakanot@tohoku.ac.jp (SREFL#)

¥R — L~_R— © https://www.agri.tohoku.ac.jp/suika/index.html

KMREDE I LFENIHELHDLDT, BEBEFEEIEEFICI VX7 bZEBZ &, Contactus in advance.
XEERECABICZEEDHI5RLHINDTY 5 RII—L%EFHERMSB Z &, You need to check google classroom.

2023/12/26 16:46:55

1BEMOFRERNBIE, 45KEOFEELELTINBTEZ L > THRT I L2BELLTVEY, 1EMOBBICLELRZFZEREOBERIE. [#HX -

SEE] IOV TIR 1 5~ 3 0 BREDBES L SEERNRE (T2 -
25 LUORERBRBAZE (38 -

EBHRE) 15~0EHTT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 O 7

BERE) 30~1580H, R, EZRVER] IC2LWTIE3 0~4 5ERHEOIF
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HME% RERBEEYFRR

BE%Z (%E:E Advanced Lecture of Integrate Aquatic Biology
B 28y

AR L—

EH - Bk SR B=E RERE
PR

EEE ] WHE R BH BR

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ABR-APS523)

AT 4 TIRERE
FTEREMA

HEFESREOEYEKRE L ZDOF A
Marine Biodiversity and the utilization around Oshika Peninsula

HEXEOREEIL. AL S0OHH ER) LAANPLOEH BER) MET -0, HRERORBLE>TWS, £
Too MBOBEEYLAFELEAMEOBEYIREL THEY . BLEYZKREEZRY, &R AFRHICETALIE. Z0%
BRENAOARWVERZBREEAZITCER, —AT. BEARKFEMMELXER, Z L CEFOABEEICL > TAERBECEY
HELBRAREEZZII VLD, ZOBERTIE, HEXEABICHE T2 AFRRES S VKERKRELZEALENSIRIEICD
WTHE, FFaTsEE AR R ICm T 72 RB L BIRRICD W TEMRT %, /The coastal area of the Oshika Peninsula is one of
the best fishing grounds in the world because of the contact between the Oyashio (cold current) from the north and the
Kuroshio (warm current) from the south. Other marine organisms also exhibit a high level of biodiversity, with a mixture
of northern and southern flora and fauna. people living in coastal areas have benefited greatly from this diversity. On the
other hand, the coastal environment and biological communities have been affected by the the 2011 earthquake off the
Pacific coast of Tohoku, the tsunami, and recent human activities. In this class we will learn about the coastal
environment and biodiversity including fishery target organisms around Oshika Peninsula, and discuss issues and
solutions for sustainable use.

WET—<

REOENLBE

HEXE, ARRE. AEBTEY. £EVERIE. BEAE. KE. R KXE HH
*F—7—F Oshika Peninsula, Coastal environments, Coastal marine organisms, Biodiversity, Aquaculture, Fisheries, Tsunami,
Disaster, Reconstruction

1. HEXEFRDOMIBHISHEERZT 5, /Understanding the geographical features of the Oshika Peninsula.

2. HEXERDONLFREZEET S, /Understanding the coastal environment around the Oshika Peninsula.

3. HEFERADICE T REBEEYMOSHREICOWTEMRT 5, /Understand the diversity of coastal marine

organisms around the Oshika Peninsula.

4, HEXERITITHONTWAREREICOWTERT %, /Understanding the fisheries that take place around the
FEOIERZ Oshika Peninsula.

5. HAKRFHEFME L FEIHBEEALOBFRECENZREICE-EEICDOWTERT %, /Understanding the

impact of the 2011 earthquake off the Pacific coast of Tohoku and the tsunami on the coastal environment and

biodiversity around Oshika Peninsula.

6. LROMRZHLICL T, HEBEEAEBICH T 2EMFAORGATEEICOVWTERTE S L 51245, /Based on

the above knowledge, be able to discuss the sustainability of biological use in the coastal area of Oshika Peninsula.
WEANR - AELEETFTE

HEMERH (Z) ICBHELTWED, EFBERELTVED, RRICL>TEA Y T v E-l3F v T~ FERE A S, #lIXGoogle Classroom
TT7FIVRT B,
27 Z23— K : 4fmowp6

FIE HA X AL OHELEOHIBAIEH (1) /Guidance and geographical features of Oshika Peninsula (1)
F2E HEFEDOHIBREE (2) /Geographical features of Oshika Peninsula (2)

#30 HEFERFOEFERE (1) /Marine environment of the Oshika Peninsula coast (1)

FAE HEFERFEOBEERE (2) /Marine environment of the Oshika Peninsula coast (2)

5[ HEFENEDEEREE (3) /Marine environment of the Oshika Peninsula coast (3)

F6[E HEXERREDEEEYDLEM (1) /Marine biodiversity of the Oshika Peninsula coast (1)

BIE| HEFXENEDEEEYDZHEME (2) /Marine biodiversity of the Oshika Peninsula coast (2)

F8E HEFXENEDEEEYDZHEM (3) /Marine biodiversity of the Oshika Peninsula coast (3)

108



Fom HEFEEDOKESZE (1) /Fisheries around the Oshika Peninsula (1)

5510[a 4 EEEBRELODKEZE (2) /Fisheries around the Oshika Peninsula (2)

116 HEXERDDOKEZ (3) /Fisheries around the Oshika Peninsula (3)

120 HE &FEAREERRICEZ =52 (1) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (1)
130 HE &FEAREERRICEZ-FE (2) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (2)
F14E] HE L EENMAFEERERICEZ 82 (3) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (3)

15 F & & LA FTER/Summary and general discussion

BRI SHEELLFR-MILD,
ERFES BICA L
BRELLUVSEE Blck L
RERRENPE itk L

R - RERIRE

e BRIZIEBEEZ %, TREOXA—ILT FLRBIZEHWELESRZ &,
" &S © minoru.ikeda.a6@tohoku.ac.jp GthH). toyonobu.fujii.a8@tohoku.ac.jp (BEH)
BH A 2023/12/26 16:46:55

1BEUOEERBIR. 4 5BHOZEZLEETINEEZD 0’0%52?’5 TEEBEELTVEY, 1EUOBBICLELRZFERBOBRIE, [#E -
EE] ICoLWTIE15~30 H%Faﬁ@?x%ia&()#%ﬂ%%ﬁ%—?—ﬂx (F8-EEHE) 30~15KH [ER EBRUER] IOV TE3 0~4 5 KFHEOE
EBSURERHARE (F8 - EEBHE) 15~0KMTY,
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HME% EMBEEER

BBE4 (EE Biological Oceanography, Advanced Lecture
B 28y

AR L—

EH - Bk 7KEE3MR B=E RERE
PR

EEE ] K A

WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ALS-APS503)

AT 4 TIRERE

FEEERA

— EMBELOBRHO L EY 7 X

<R TN Current topics in biological oceanography
WIRRBIGEFOTFEICL > TRELAREZZI, M INTEL, BEERRIIBELERBREARECELD D, &£
BREBRT2EDIELNEBELEL > TV 5, BFERROELDICMNEYT 2EREERBOEYICEY 2H#IE. B*
ERROBIELZOMARKICL > TRARTH D, ZOREEL, EYBFFORIRERL ZLHABVL S, BHFOH
WY zEHEME Liztir—ET 25,

BB & HE Understanding the latest knowledge of biological oceanography

The global environment has been greatly influenced and maintained by the ocean. Marine ecosystems are very different
from terrestrial ecosystems, and the organisms that make up these ecosystems are different, as is their structure.
Knowledge of the organisms in the lower productive levels at the base of marine ecosystems is essential by
understanding marine ecosystems and developing their uses. This class will be a seminar using the latest publications as
materials so as not to lose sight of the frontiers of biological oceanography.

BEORE CEYOBEL., BFEERR, HIKREOE(L, B

F—7—FK Marine environment and adaptation of marine organisms, marine ecosystems, global environmental changes,
disturbances
BFEERRTERT 2EY ERE L OMEER. ERRMNHIFINZTEA HKREOZ(ICHT 2BFERBROIGEE
BEL, SHOMKEROBEICOLWTEHOERZW CESNEDIF2 2L 2 BIET,

FEOFEBE The goal is to understand the interactions between the organisms that make up the marine ecosystem and the

environment, how the ecosystem is maintained, and how the marine ecosystem responds to global environmental
changes, and to develop the ability to think and discuss global-scale issues of today.

RENR - HELEETE
WEFED—E%,. UTDClassroomTHIE - 124t L £ 9,
+ 7 Z7ZX3—F :gklg75v

SHOTITY E BMISEY, REREATREEZED S,
1 BEEYOEEEXRT 2EFRBLEVHLAEZHON
1 Characteristics of marine environment compared to terrestrial environment

2 BEERROBMEREMZZET 2EREEBOMEEL ITWLWH AL LDON
2 Function of lower producers that control the stability of marine ecosystem

3 EETAEEREICHL TR P IABERIVHARBZINEEZT SH
3 Responses of benthic community against the marine environmental change

4 HWIRRE & EFERR E OBEEER
4 Relationships between global warming and marine ecosystems

5 BARRE & ARITRE

5 Natural and anthropogenic disturbances
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B OHEN & RS L ONFOTROMEN, REICHT 3L K~ F ORE

PRARFHILT3 5 Reading and discussion ability and evaluate the content of the reports on the assignment
Ty EVEEFZOERAEFZ L TWB I EHNEE L WA, BHEBETIERL,
BFIEs Acquire basic knowledge of oceans and organisms living there
. BHEZNEESEER KT > TET
= zn= Introduce the books and papers before the seminar
1 P 2 EYBFEFOEER

Basic and applied knowledge of biological oceanography
R - REAEE

FTARTT = EVEEENT EEKER 14853 ~168F
X —=JL7 KL X : wsokoshi@tohoku.ac.jp
e (7=72L. LEEH - BRSNS HEE P ISR T 3)
Office hour: 14:30-16:00 Wednesday, but whenever | am in the office
email address: waka.sato-okoshi.d3@tohoku.ac.jp

L =0 2025/2/19

1BEMOFRERNBIE, 45KEOFBELELTIRNBTE L > THRT I L2BEL L TVWEY, 1BEMOBRICHELRZ2FEREOBRIL. #Hx -
EE] ICOL TR 1 5~3 0 ORES SRERRMARE (F8 - BBARL) 30~15KH [ER EBERUER] IOV TIE3 0~4 5 KFHOE
EB L ORERMNZE (FE - BEBHLE) 15~0KHTY.
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F#EE
BYEHE
IRFE

WHRI—Z - FH (M - &
#

EREE
BB S
AT 4 TRENE

FTEREMA

BET—<

R0 CHE

—7—F

HEOFERZR

RERR - HELEETTE

L MEGERE SR
Marine Life Science and Genetics

28y

KEE2/R E>

i
&
Wa
i

#H BA. PIE &, BH &EX

HAFE

ABB-APS513J

BHERETZ L ZOKEE NMMAAVER MY —~DISHA
BENEZREOHALREICEAT 2BHmE ZDILH

BE5 T — R DAEICET B FiR L Z O EMNRRMLEBHEROBE

Developmental genetics and engineering in fish, and its application to aquaculture and bioindustry.
Basic theory of sustainable use and conservation of genetic resources

Sequence data processing methods and their computational efficiencies and accuracies of the outputs.

ZOEE L, ANEECEEOEMAEAENE L, UTO=Z20EBICOVLWTOREDE[ &5 L W, 25 0sA
ICDOWTERT DL L bIC, SEOMBEMICOVWTHRT %, —DEIREORETZLZOIGHETHS, Z2BH RS

DELCEE L REECFHROBEOHATH S, IR EICHER L -2 EMEBIZ, Th 5% EFKFATNILKETEE
RERERE 5D, AIHOAELZBNSIERT L WVWIEI I 2BALERTHS, NEICLZEGEROBFFIMICL
YFRAEINZVRIOFHEE LY R EBICOVWCEREGRFHRAN ORHT 5, Z 2B EYERFOREOH AT
Hb, BLHT—RDBICEAT 2EANAFERCOVWTERNATRZEBML T2 L ebil, ZNThoFEzAL
G E O R CHES R EDRIC DLW TEREVERE T 5,

Students will understand the methodology of developmental engineering, such as gene knockout and transgenic
technique used in fish, and their application to aquaculture and bioindustry.

The second topic is, recent feature of the genetic improvement and conservation of genetic resources. Genetic resources
possess an infinite possibility for use, if we use it properly. And it also has risks of extinction, since it is a creature. For
the management of genetic resources, the evaluation and management of extinction will be discussed from the point of
view of population genetics.

The third topic is, recent trends in bioinformatics. Students will understand theoretical backgrounds underlying basic
techniques for sequence data processing and discuss characteristics, such as advantages and disadvantages, of the
techniques.

FRETF, KR MT/ LR, KEEEE, E-EE. fEER. BGER. EABE. EHROENY M1 X, EXHBH. &
BRRA. 774 4> b

Post-genome researches, developmental engineering, aquaculture, fish genetics and breeding genetic improvement,
genetic resources, population structure, effective population size, inbreeding depression, sustainable use, alignment

BHEICHE T2/ LBECKRI N/ LROREDE A, EEFRERIMDOKEEYADTAOTIRICOVWTEY, Zh
L SEOMRICICAT 28N ZHICDIT 2, BNEOEGHNRREROERFRE, LZOIEAICOVWTEREZRD S, BLE
BEOFABICHES VR ZBREL, ZhozEbE - BB 27-00AFK 223, EMAERFOERICE D CERNZKRERS
FEORTEEAZFZICOT D, £, BT —XOWEICET 2FERE ZOFENERRVULEFZEROBEICDOLTES,
Students will understand the following topics and their application to agriculture and bioindustry.

1. Developmental engineering and post-genome researches.

2. Genetic improvement and conservation of genetic resources.

3. Bioinformatic on sequence data processing and assembly.

SEFEED—E %, LT DClassroomTHIE - 2L £7,

27 ZX3—F tjyq626q

F1E: BERESRTLERETSR-1 (EH)
Developmental system and developmental engineering in fish-1

2 MERESATLAERETSE-2 (HH)
Developmental system and developmental engineering in fish-2

F3E: ETFTVNEEEREDONAFT AV ER LY —~OFFA (#H)
Application of developmental engineering to bioindustry
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FAR BETFORBEBEA~DOIGA-1 (EFH)
Application of developmental engineering to aquaculture-1

BE5[0 : BETFORIERBIE~DEH-2 (EH)
Application of developmental engineering to aquaculture-2

FE6E : EFEDOBEGHISRIELIERY X7 0FFE (FiIg)
Evaluation of genetic diversity and risk of extinction-1

F70E: EFOBENZHRELERY X7 0Tl (PI8)
Evaluation of genetic diversity and risk of extinction-2

F8E : EHAEFAANER L HAEREROME (hiB)
Current statue of use of genetic resources and management of parental population-1

F9O: EFERANAORREHAEAEROME (i)
Current statue of use of genetic resources and management of parental population-2

$10[0 : RBHBIEICE T 2FREOFH &L EEOERNEENFFM (FiIg)
Genetic improvement and prediction of genetic effect in selective breeding-1

B11E : AEIEEIEICH T 2 REOIEE L BEOBENENTFM (his)
Genetic improvement and prediction of genetic effect in selective breeding-2

$120 : 2EWIIRVEZERINOT 74 v X » bOFE-1 (BH)
Principle of pairwise and multiple alignment-1

E130E : 2EIIRVLERINOT T4 > A bOFiE-2 GEH)
Principle of pairwise and multiple alignment-2

B14E : BRIBTFOT vE >y 7L0FEER-1 CEH)

Principle of sequence assemble-1

15[ : BIR 07 vy TLDFE-2 CBEH)
Principle of sequence assemble-2

BRI 77 i

W

tfglss

EHEBLUVSEE

RERRENRE

R - RERIRE

EHAM

TLtErvT—vav, @EBLUOLFR— MK TFHET 2,
Students are evaluated on their presentation, discussion or report..

KBEORETHERT2ERZH S > TEHBIHNT, FELTHELZE,
Since references for next week are handled out, students are required to prepare for each class.

EAERZFERL. BREBIEIRAVAL,

BERE) 1) TyvEry v LREEYF  XT7 vy (KBR). 2) EEEERFAPI1987) 1 ~— Y — (BF - BN
. EEEE, IEFOBEEREQ9TT) : KP#E, RRAFHRS, 4) BYEFOEEREF(1994) : BEH, 2HERFHRS,
5)Conservation and the Genetics of Populations (2006): FW Allendorf and G Luikart, Blackwell Publishing{® &4 %)%
(1998) 1 6)R. FU~v o - INEEE X—HEHR,

References are handled out at every class. No textbook will be used.

EECNMEICHY, BESELTFE, EETLZ L,
Refer to rlated books in the library. Review of classes is also encouraged.

(1) #7414 R77—  FEKTHR, BEBEOMRETH 71 A7 7 —%%T 5, BB, EEPIIHEREREZ T
%,
(2) E-mail address: ##f hayato.yokoi.a4@tohoku.ac.jp. HliEmasamici.nakajima.b6@tohoku.ac.jp. JBFH
yoshifumi.saka.ac7i@tohoku.ac.jp
Questions are accepted at any time.

2025/3/17 16:46:56

1BEMOFRERNBIE, 45KEOFBELELTINBRE L > THRTIIL2BEL L TVWEY, 1BMOBBICHELRZFEREOBRIE. HE -

HE] ICOWTIE 1 5~3 0 M 0IRES L RERMAFE (FB - BBAL) 30~15KH. [ER EBRUER] 2L TIE3 0~4 5 KH0#F
EB L ORERMNZE (FE - BEHLE) 15~0KHTY.
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B4 RIGEFEFRR

BBE4 (EE Advanced Environmental Economics
B 28y

AR L—

EH - Bk A 2[R B=E RPMRERFFBERFETL (N212)
PR

EEE ] aH E— Hr BF ZF BEX
WRFE

WHRI—Z - FH (M - &

#

EREE HAFE

BEFNYVT ABR-AGE519)

AT 4 TIRERE
FTEREMA

BREBEREFZDOOT 7H—F L RIEARDTEICDOVTES,
Learning techniques and skill of empirical studies from environmental economics.

AERTIE, BR - BEZOCH2EMLZHMECHIRRERE, 77013020 -AEICDOWT, 2EICE2ERZHLICE
BEEBI AV, REREZOREAL ORECHERIOVWTHRLEST %,

REOBWNEBE In this special lecture, participants will be required to give presentations on biodiversity and global environmental issues,
and agroecology etc., related to food and agriculture. And students will discuss to learn about methodologies from the
perspective of environmental economics.

EYLHREORES - RIEE - BREAXR - #H2W3X - 7/RIany—
Biodiversity economics - environmental values - natural capital - social costs - agroecology

WET—<

*—7—F

REREFEKD I EFIERFEICOVTCRERE LB, BXERDOAEEZEBT 2,
FEOFERE Students are expected to understand some issues on environmental economics and to learn methods of analysis on
these issues.

RERR - HELEETE

WEREOERPHH S Z LT D Classroom (75 X3—F  dxat7hx) THEIE - =B2H#L X,
BRERNRZIIVEICHBLET,

Lecture materials and announcement will be delivered on Google Classroom.
Contents and progress schedule will be announced at the first class.
Class code for joining Google Classroom : dxat7hx

WERNBETA ANy yary CiMELET

PR Grading will be based on student's presentation and discussion.

. ﬁ*%-%ﬁ&%ﬁﬁ;ﬁt:ﬁ;?%iﬁk%ﬂl;m<%ﬂ%ﬁttﬁ% :é.:ﬁ“‘%’i Ly . .
It will be required to look into academic papers on food, agriculture and the environment on a regular basis.

BRELELUSZEE

IS R A BRISIEHEERICRT L L bIC, BB IREICTHBLET,

Questions and comments will be welcome during the class, or in the laboratory at any time.

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh006/Kmh00601.xhtml 1 14 12
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R - RERIIRE
%
EE=EN) 2023/12/26 16:46:57

1BEMOFRERNBIE, 45KEOFBELELTIRNBTE L > THRTIIL2BEL L TVWEY, 1BEMOBRICHELRZ2FEREOBRIL. #Hx -
HB] ICDOWTIE1 5~3 0 FH0IRES L RERMARE (FB - BBAL) 30~15KH. [ER EBRUER] C2LWTIE3 0~4 5 KR
B L ORERMBNZE (FE - BEBHE) 15~0KHTY.

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh006/Kmh00601.xhtml 1 1 5 2/2



HME%
MBH% (EEH
B
tARL—
R - #
F#EE
BYEHE
IRFE

HWRI—Z - X (b5 -

)

fEREH
BMEFNUVS
AT 4 TRERE

FTEREMA

RET—~

REOBMCHE

*—7—F

HEDORERE

T

REARR - HELEETE

b

IR E R EIF R
Advanced topics in Regional Resource Planning

28y

RREARR E>

it

BEREELIEVXE L 0BRE

XZE FE. AH %. MAGEZI| EUSTADIUS FRANCIS

HAFE

ABR-AGE527)

RECRENHILY MMM S OBEICHIT T, HEts, #RBEIER IMELERT 2720 OHBPEMICOVTE
3

This course deals with the knowledge and techniques for considering the problems of local communities and agriculture
toward building a community where the environment and economy are compatible.

BIEERFOMIL, GIS (MEBIBFHR X T L), VE—rErI vy, BRIBRABBERIM, ITEEAEDT—<IZEILT.
SMBEFEZRBL T, MBS, MEBEEHNERT 2EFEICOVTES,

The purpose of this course is to deepen understanding of the regional society and agriculture though participative study.
The topics of this course are relationship between economic growth and the environment, GIS (geographical information
system), remote sensing, ICT in agriculture.

GIS. VE—httEr> 7 RERE. RERSBEERIM. ITRERKI
GIS, Remote sensing, agricultural statistics, Environment conservation agricultural technology, ICT in agriculture

HIREMEZZMNBE L L ICREFRLERERMNOBRN ORA. BRAMEZITI -OOERNMR L FEEBE2 2
Ez BT,

The goals of this course are to

- Consider regional agricultural problems as a view point of environment conservation agricultural technology with
spatial thinking

-+ Obtain basic knowledge and method for analyzing the current problem

FAERETITVE Y, BREELAZFOFRIRRADOEGZE. U T DClassroomTE(E - RET DB Y £,
272 Z2a—F :y5377gj

LEHEOEMIIOVWTHEEAHBAL. TEANABRICOVLWTEREZFED 5,

Introduction of instructors

2GIST—XRDOAF (Y XETE)
Acquisition of GIS data (C.YONEZAWA)

3.GIST—2nFR (BY : KETH)
Visualization of GIS data-1 (C.YONEZAWA)

AFEAT—2DOAF (BY  XKETEH)
Acquisition of static data (C.YONEZAWA)

5.t T — R oNIC k2R T (JBY  KETE)
Visualization of static data using GIS (C.YONEZAWA)

(o2}

STENWAM (BY:EF<4Y)

Introduction to Quantitative Analysis (E. F. MAGEZI)

TRNEEEEANENE (EYERE<TY)
OLS Assumptions and Causes of Endogeneity (E.F. MAGEZI)

8.V7AREI/YavF—RORENL (BH EFE<TY)
Addressing the Endogeneity in Cross-Section Data-1 (E.F. MAGEZI)

9. 7AXt sy avTF—ROMEM2 (BY:EF <5 Y)
Addressing the Endogeneity in Cross-Section Data-2 (E.F. MAGEZI)

10. SR T—2OREM (JBY ER<5Y)
Addressing the Endogeneity in Panel Data (E.F. MAGEZI)
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1. BEREDY R ITRI XAV N (BY : AERK)
Risk Management in Farming Businesses (T.Sumita)

12. BERE0E (BY : AHK)
Planning a Farm Business (T. SUMITA)

13 BERBOMB RIS AV (1BY  AEHR)
Farm Business financial Management (T. SUMITA)

14 RIEBEREOFEEE (BY AR
Labor Management on a farm family Business (T. SUMITA)

15. BEYO~—47 T4 7 (1BY : AR
Marketing of Farming Products (T. SUMITA)

BRI

FHELLUSEE

RERRENPE

R - RERIRE

&%

EEdSEb

HERRE LR— PROREREICET Z2REANBTICOVT, +0AIY LM Th, FENFEDONTVLED, £
BET21EH - T—RICOVWTHLSRBLTLWELAREICK > TFHET 5,
Grading will be decided class attendance and attitude in class, reports and presentations.

AARBEORIKEFELICBET 2EANMBEB TCHLIENEELL,
Students are expected to have basic knowledge on the current status and history of agriculture in Japan.

Biom L
No textbooks will be used.

F—T7—FERLERBDTFICOVT, FRANAXXRICE VBREZ RO ZEHEELL,
Students are expected to understand the subjects showed by keywords by related books.

PCERWEEBZH %5, 7U—v 7+ (QGIS) DHBE%2FET %,

BB/ — bV aAVEREST L, FARABAENICERT 2L, CKEBHE)

FWEhE X —b; KEFTEEZIR (chinatsu@tohoku.acjp) F74 X7 7 — 1 R A —LEFETHLWEDED Z &,
This course includes practice using free GIS software, Quantum GIS. (C.YONEZAWA)

Students are expected to bring their own personal computer. If it is impossible, notify the instructor in advance.
E-mail: chinatsu@tohoku.ac.jp

Students may visit the office with appointment anytime.

1EUDOIRERBIZ, 4 5EROFEAVRBELTINBE Lo THERT DI EAIZEL L TVWET, 1BADEBICHELRIFEBEOBRIL. [#FE -
EE] ISOWTIE 1 5~3 0BHOBES L RERBEARE (T8 -EEARY) 30~15K/H. [EHR, £BRUER] ICOVWTIE3 0~4 5EMOIF

EBSLURERBENRE (F8 -

EBHRE) 15~0EHTT,
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HME%
MBH% (EEH
B
tARL—
R - #
F#EE
BYEHE
IRFE

WHRIA—R - BB (g - &

)

fEREH
BMEFNUVS
AT 4 TRERE

FTEREMA

RET—~

REOENLHE

*—7—F

FEORERE

RERR - AECEETE

BERERT 1 — L PRI R

Advanced Course for Remote Sensing and GIS

L
CLE e REE
$® TE

ES

ABR-AGR525J

W RIEREM AW EEER T « — )L N0 - AZE - 24T - Sl
Observation, survey, analysis and management of integrated field using spatial information science.

BEERT7 4 — L NHEZORELRBEARA, 74— L FRABSLORET —4DOG | SICK2BBELUBTALEEZ 7Y
—V 7 EFALEZEEARNTHICDIT S, SHEOHEKISLTIE Yy 7 X% REIRT 5,

The students will learn about analysis and management method of field survey data using GIS software. This course
includes practical study using personal computer and free software (QGIS). The classes can be arranged by interest of
the students.

GIS., UE—btVvy vy EEERET74—ILFK
Geographical Information Science, Remote Sensing, Integrated Field

WEBERNZZEBE L. CNOoORMEFRATESZLIICKETE, 74 =L FRIZADRAAZEICOITEZ L,
The porpose of this course is undestanding of geographical information science. The final goal of this course is to
acquire ability to apply GIS to the integrated field science.

RAGMEFRETTVWET, BEELRKZFORNARREDOGZE,
22 23— K : 3fjdvhz

T oClassroomTHE - #’ET 22 &AHY £9,

LIEAERE T 1 — L R & 2RISR
Spatial information and integrated field science

2. ZRMBEHRMFE R

Basic knowledge of spatial information science

.M T — X DERTR
Preparing spatial data

4 BT — 2 DEEMNRE

Visualization of spatial data

5.2 7 — % DEVE
Access to spatial data

6.BARDZEMT — X
Spatial data in Japan

THRAOEMT —%

Spatial data in the world

8. ZRIEMDIEM

Application of spatial data

9. B D ZERIER

Spatial information in agricultural science

10.Z2MBERT — 2 #FMALEE-1
Practice of application of spatial data - 1

11L.ZMBERT — 25 MALIEE-2
Practice of application of spatial data - 2

12.EMERT— R &FMABLIEE-3
Practice of application of spatial data - 3
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13.ZEMERT — 2 &FA LT

EE-4

Practice of application of spatial data - 4

14.ZMERT— 2 & MALEE-S
Practice of application of spatial data - 5

15.EEERT — X% FMABLIEE-6
Practice of application of spatial data - 6

BB R 77 1%

W

ERFES

BREBLUSEE

RERRNRE

RE - RERIIRE

&%

=0

BEAOSIKR(60%), FLEYTF—ars LAELE—F (40%) 2L B,
Students are evaluated on their points from attendance (60%) and presentation or reports (40%).

FERIEIHTLEBEL LAV, BEARICOWTEE L, BHRERNIFERT D 2 &,
Students are expected to review you learned read handout precisely. Preliminary knowledge is not necessary.

Quantum GISAPI FHE=h (H5ER)

BEIBERED-HOYE— LYV - GIS GPSEAAA K (FRILEER)

An Introduction to QGIS(3 rd edition) (Kokon Shoin, in Japanese)

A Guide to Remote Sensing, GIS, and GPS Applications for Agricultural and Environmental Research (Morikita Publishing
Co., Ltd., in Japanese)

RHhENZERAL-ZBE
Self-study using handouts.

O

(EBEICOWTIIBABRIICEZERX—LT7 FLRISERT 2 (1LATE~1AR#BEFE),

@2/ —kvarvsEHsdsze,

BF74RT77—  EEHIHEEZ L5, FFICA—LTERDZ &,

BEHBEMESR 2F N210

(4)E-mail address : chinatsu@tohoku.ac.jp

(1)Schedule will be informed via DCMail. The course wil be held on late November to January.

(2)This course includes practice using free GIS software, Quantum GIS. Students are expected to bring their own
personal computer.

(3)Office hours: by appointment.

(4)E-mail address : chinatsu@tohoku.ac.jp

2023/12/26 16:46:57

1HEMOBERBIZ. 45KHOFBEELBLTIAETL2D > THERT AL 2@EL LTWET, 1EUOEBEBICHELRIZPERBOBRIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHOBRES L RERBARE (FE - EEARY) 30~15KMH, [RHR RERVERE] ICOV\WTIE3 0~4 5EMOR

EB L RERBRNZE (FE -

‘BERE) 15~08fHTY,
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HE% EREIR R

BE%Z (%E:E Advanced Topics on International Development Studies
B 28y

AR L—

EH - Bk ARE4IR B=E RPMRERFFBERFETL (N212)
PR 2025

BYEHLE LK BZ. KEENT MINAKSHI

WRFE

WHRI—Z - FH (M - &

)

EREE 2 HhEFEUE

BEF YT ABR-AGE520B

AT 4 TIRERE

TERENE

EgT— EIREI% 1B 3 RO &£ Z 0RO BE

) KEETIE, PECLIERBRLENRE LAREES LICHRRELBCAL, BECHERICOLTOREETS <
BROBMCBE LIS VRSB O S BB B,

-7 F EFERE. R THEFR. BALE LEFE. K3

FEDFERIZ EEFEEZICOVWTOSIESEARABREICOVWTRNEL L BT, AXERDFE%EB1EBT 2,

RENR - HRLEETTE
WEEZED—EB% ClassroomTHL(E « &Rt d %5, 77 Xa—F : 3mulifr

RERNRZFIZDEICHAT 5,

BRI WEANR60%, FTRAT40%

ARERNPLERDDT, HRICEETZIXMEOL L2 —%TOMROMEDITZHEICT 24 L. EEOMREZSM
EDNLCBBTE DL ICBEBT S,

W

tfgiss

FREBLUSEE FVIVTF—2aroBRICERT %,
RERBENPE BADHRT —~ICET 2REDHE ZH L,

R - RERRE
F74RT T EERERERR TS5, FRIICA—LTERT DI L,

»

N
l=ES e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp

*—=
e-mail: keeni.minakshi.d1@tohoku.ac.jp
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EE5ia=in) 2023/12/26 16:46:45

1EMOBENBIF, 45BHOFEE2LBELTIAREZD > THRTIZIL2EHEL LTWET, 1EUOBBICHELRZHEBEOBRIE, [#HE -
BB ICOWTIE1 5~3 0 BRHDRES L IRERBBAZE (F8 - 1EE84Y) 30~15BH. [ER EBRUER] IC2WTIE3 0~4 5EBEEOR
(B LUERERRBNARZE (F8 - BEHRE) 15~0BHTT,
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Subject

English Subject
Credit(s)

Semester
Day/Period

Year

Instructor

Eligible Participants

Departments
(Obligatory/Elective)

Language Used in Course
Course Numbering
Course of Media Class
Main Subjects

Class Subject

Object and Summary of
Class

Keywords

Goal of Study

Contents and Progress
Schedule of the Class

Advanced Topics on International Development Studies

Advanced Topics on International Development Studies

2Credits
Mon.4Period Place BYNEERFFBERFEEL (N212)
2025

KATSUHITO FUYUKI,KEENI MINAKSHI

English and Japanese

ABR-AGE520B

Understanding some issues on international development and also learning methods of analysis on these issues

Every student is requested to give a presentation on international development in the class once or twice per semester.
When a student is appointed as a reporter, he or she must prepare a handout of report based on his or her own research
topics and their related papers. Presentation is welcomed to have use of slides written by, for instance, Power-point
program.

economic growth, agriculture, market economy, capitalism, land ownership, trade

Students are expected to understand some issues on international development and to learn methods of analysis on
these issues.

Contents and progress schedule will be announced at the first class.
We use Google Classroom. Class code for joining Google Classroom: 3mulifr

Record and Evaluation
Method

Preparation

Textbook and References
Self Study

Practical Business

Notes

Presentation 60%, Discussion 40%

Every students must summarize existing studies on their own research topics to clarify importance of them.
It will be announced at the first class.

Please read recent papers on your own research topics.

Office hour: Please make an appointment with me by e-mail.

FUYUKI
e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp
office: E213
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KEENI
e-mail: keeni.minakshi.d1@tohoku.ac.jp

office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

Last Update 2023/12/26 16:46:45

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

123
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HEA )
B
tARL—
R - #
F#EE
BYEHE
IRFE

WHRIA—R - BB (g - &

)

fEREH
BMEFNYT
AT 4 TREREB

FTEREMA

RET—

-

R0 CHE

-7k

HEOTERZR

REAR - HECEETE

REEREZPISR
Advanced Lecture on Agricultural Economics & Farm Management

28y

REE3MR

]
fi

BERFFI-R2EEL (N212)

BIR AF. kK KA

HAFE

ABR-AGE521)J

BEH0FEL
Deepening thinking skills
BECIHERT I LPHELVWREERERABCIET. BENEBICET S,

By understanding economic theories that are difficult to understand through self-study, students will develop their
thinking skills.

BER. BEY. RERAER. BERER. BNHEZ
Economics, Business Management, Agricultural Economics, Agricultural Management, Rural Sociology
BEN%MITR LT, MERHEOKEDA, BEORTEAEZEET 2,

By developing thinking skills, students will learn how to be aware of problems and how to set goals in their thesis.

REOFMIZ. 10B2BOF VT T— a3 THEAT 5,
2 7 X 32— KClass Code: xhuxhqt

The detail of this course will be explained on orientation on October 2nd.

BRI 77 i

EHPEE
FHELLUSEE

TLEyT—varv, HRKR, F4HRENICTET 5.

Presentation, attendance and so on are evaluated.

Bi : 2E~8E HmE [BFF HETR HReE
#®¥ :9E~15[ FEEOBICER
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First half: 2nd to 8th : Susumu Hidaka's "Economics" revised edition, lwanami Zensho (in Japanese)
Second half: 9th to 15th : Presented before the lecture

RERENPE
R - RERIRE

D) A74277—: BEEILHERFZ T2,
&% (2) R—L~R—  BREILMERESZ T 5,
(3) E-mail: hisako.sekine.d7@tohoku.ac.jp

=0 2023/12/26 16:46:58

1EMORERNBIL, 45KHOFBEBRELTINBTE L > THBRTHIL2IBEL L TVWES, 1BMOBRBICHELRZZPEREOBRIL. #Fx -
EB] ICDOWTIE1 5~3 0 FHOIRES L RERMARE (FB - BBAL) 30~15KH. [ER EBRUER] C2LWTIE3 0~4 5 FHO#F
EBSURERRARE (F8 - EEBHL) 15~0KMETY,
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HE%
HE%A ()

B

UNIVERSAL PASSPORT RX[3]
BWKEBERZR R
Advanced Lecture on Agro-environmental Policy

28y

AR L—

R - @k EhEE E>

i
&
Wa
i

T
BuHE BH £ BR AT
pog ETd

HHRIA—R - FR (@5 -8

#)

RS BAE
BEFY YV ABR-AGE528)

AT 4 TIRERE

FEEERA

T SDGs& HROBK) - BEEE

AT Global food and agricultural production system towards the SDGs
HAOER - BEBREBEEZ DD, SDGszHC BN - BEMBOMEZIBIELE£Y, 7o, B4 0EBREKE OB R CH
ROFTEEDOEEBERICE L TRIEL. HAEREZOCIEBRRELSEDECREABICOVWTERLET,

- This lecture provides an overview of the global food and agricultural production system in relation to the SDGs, as well

BEOBN EHME ) ! . . L L o
as current agricultural trends in Japan and the world. It also examines agricultural policies in major industrialized
countries and international forums to analyze the surrounding international circumstances and the direction that
Japanese agriculture should pursue.
SDGs 7—FEF¥a VT« REELEH £YEHKNE HREBRER BR7o0tX BELRE

*F—7—F SDGs, Food Security, Climate Change, Biodiversity, World Food Supply and Demand, Policy Decision Processes,
Agriculture and the Environment
CBRICBT2DPESLVCHERO 7RV TF4, BERFER. ZOEROURZERL T,

et CHEOT— FeEa T CREREICET 2AENORLEERY £,

FEOTEREZ

Students aim to: 1) understand the basic characteristics of food security and agricultural policy measures in Japan and
other major industrialized countries, and 2) improve their ability to analyze global food security and policy.

WEANR - AELEETFTE
HERFEDO—EB%, U TFDClassroom TS - IR L £,
77 23— K 2gzjtoq

gl1E AUTrF—var (BH)
Orientation

% 2[E : SDGs LHFAORR - BERME (NR)
SDGs and global agricultural & food issues

F3E: HROBREHRLEER - TR LF—RHBELORI YR (IR)
Global food supply and demand, and their nexus with resources & energy issues

FAE: SRESNIEFROBEEE - 7—FEF2UTA1IC5X28E (IR)
Impacts of climate change on global agricultural production and food security

F500: BHAXOBIRICAT/ZEYEAR (IR)
Challenges for reducing food loss and waste

Fol:tHROT7T—FEFaUTFq& [EanyH—] (IC@iF-EmY)EsH (R)
Global food security and zero hunger challenges

B 7E : BADRERREHIKREL (Bl

Japanese agricultural policies and climate change

E8ME : BADBEBER L EYMSHE (B4 R)

Japanese agricultural policy and biodiversity

£ FEAURABNEEICATZTBHER (B4R
Behavioral change toward sustainable food production

FE10E: BBICPE LWSRARHEDILACREEOHE (54 K)
Boosting sustainable food consumption and dietary education

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 2 6 12
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F110E: BEBEPREOEERICRIFTHE (1) —/IEE2EHM- BER)
The impact of agricultural policies on productivity : A case study of wheat (1)

F1200: BEBENBEOEEMICKIFTHE (2) —IEE2EHIC- (BR)
The impact of agricultural policies on productivity : A case study of wheat (2)

B130: FTEAEEOREBRE —RXETA —EU - BAOBERBEE (GH)
Agri-environmental policy in Japan

Fl4alE: TELEFOREBERYT —ARZ T4 —BEREBEE LA/ RN—Yary (BH)
Agri-environmental policy and innovation

£ 150 2FE (B —BWKEBRZO LS (BH)

General outline

23ULDHEEEL, LR— b EHARTIHEL X,

Attendance of more than two-thirds is required. Grading will be based on class discussions and a term paper.

Students are required to prepare for the course according to the purpose and content of each class.

BERCERALEZATIA RO zREALEST, TNICEOVT, F—ERIOVWTERT DI EHABETT,
Students are required to review the key concepts based on the slides and documents used in class.

BRAEFHE S %
S FHEBBECRENRICG L ERGEE’ RO ONET,
HEROBRICIEERLET,
SN =<1
AREELUSEE References related to the lecture will be provided in class.
FRERRNFE

R - RERIRE

BRFIIHERPICRT I L EHIC, MR, IREICTHRLET,
Questions and comments are welcome during the class or at the laboratory at any time.

%

EE-i=E) 2023/12/26 16:46:58

1BEMORERBIE, 4 5KHOFEELELTINBT T > BN TSI L2BELLTVLET,
EE] IOV TR 1 5~3 0 EORES L RERMNARE (F8 - BB8AL) 3 0~15KH

EBLRERMAZE (FE - BERLE) 15~0KHETY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 2 7
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Graduate Seminar in Resource and Environmental Economics1
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AREZARR, AEESMR E> BEELIEVXFETHEER
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ES

ABR-AGE517J

BRREREOEMBEDEIE L Z DN AEDOER
Understanding some issues on resource and environment economy and also learning methods of analysis on these
issues

AIRETIE, FHEICLI2EFREREFEERRE LARRZH LICERISEEZB IRV, BEVCAHERICOVTOEREBEITS
ZEICKYRXIER DA EEBBT %,

Every student is requested to give a presentation in the class once or twice per semester. When a student is appointed
as a reporter, he or she must prepare a handout of report based on his or her own research topics and their related
papers. Presentation is welcomed to have use of slides written by, for instance, Power-point program.

RERAS. HRERGEZ. BRRRE. BERER
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business Management
and Rural Development

ERBRERAICOVTOIEZIEARBHEICOVTRENE EHIC, BXERDAEEBET 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of
analysis on these issues.

WEFEEDO—E%, UTDClassroomTRIE - RELEXFT, 77 X3—F @ wwdxdsj
We use Google Classroom. Class code for joining Google Classroom: wwdx4sj

RENRZIZWEICEHAT 5,

Contents and progress schedule will be announced at the first class.

BRI 77 i

EFPESE

RERNB60%. FRAEL0%
Presentation 60%, Discussion 40%

MEREAPLERDIDT, MRICEEST ZXMEDL £ 12— % TVWIEDUEBE DT 2AHEICT 24, KEOHEESMN
FHICKKBBTESLLSICKRIATES LS ICEIET 5,
Every students must summarize existing studies on their own reseach topics to clarify importance of them.
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M= NS
AREBLUSEE It will be announced at the first class.
F%H%Fﬁ%?"—ﬂk Eﬁ@ﬁﬂ%?—?L:Eﬁ’é’%%i}jo)gmji&gﬁto
=3 SiE) Z

Please read recent papers on your own reserch topics.
£ - RERAIRE

F74 AT 7= EHEICe-maill TCRIVWEDE ST &, X =7 FLRIIARRFR—LR—T 25,
Office hour: Please make an appointment with each proffesor by e-mail. Please see URL given below.
B http://www.agri.tohoku.ac.jp/en/about/organization/graduate/index.html
Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

B A 2023/12/26 16:46:58

1EUDOIRERBIZ, 4 5EEOFEAVRBELTINBEH - THERT DI EAIZEL L TVWET, 1BADEBICHELRIFEBEOBRIL. [#FE -
EE] ISOWTIE 1 5~3 0BHOBES L IRERBARE (T8 -EEARY) 30~15KMH. [EHR, £BRUVER] ICOVWTIE3 0~4 5EMOEF
(B L ORERBNAZE (FB - EBLY) 15~0BM<TT,
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Graduate Seminar in Resource and Environmental Economics1

1B

AREZARR, AEESMR E> BEELIEVXFETHEER

it
il
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okk

BE K BR AF. 2K BMC. BH E=E—. KK KA HFT BF. KE FE. KEENI MINAKSH
I. MAGEZI EUSTADIUS FRANCIS

ES

ABR-AGE517J

BRREREOEMBEDEIE L Z DN AEDOER
Understanding some issues on resource and environment economy and also learning methods of analysis on these
issues

AIRETIE, FHEICLI2EFREREFEERRE LARRZH LICERISEEZB IRV, BEVCAHERICOVTOEREBEITS
ZEICKYRXIER DA EEBBT %,

Every student is requested to give a presentation in the class once or twice per semester. When a student is appointed
as a reporter, he or she must prepare a handout of report based on his or her own research topics and their related
papers. Presentation is welcomed to have use of slides written by, for instance, Power-point program.

RERAS. HRERGEZ. BRRRE. BERER
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business Management
and Rural Development

ERBRERAICOVTOIEZIEARBHEICOVTRENE EHIC, BXERDAEEBET 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of
analysis on these issues.

WEFEEDO—E%, UTDClassroomTRIE - RELEXT, 77 X3—F :2n2tmvf
We use Google Classroom. Class code for joining Google Classroom: 2n2tmvf

RENRZIZWEICEHAT 5,

Contents and progress schedule will be announced at the first class.

BRI 77 i

EFPESE

RERNB60%. FRAEL0%
Presentation 60%, Discussion 40%

MEREAPLERDIDT, MRICEEST ZXMEDL £ 12— % TVWIEDUEBE DT 2AHEICT 24, KEOHEESMN
FHICKKBBTESLLSICKRIATES LS ICEIET 5,
Every students must summarize existing studies on their own reseach topics to clarify importance of them.
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M= NS
AREBLUSEE It will be announced at the first class.
F%H%Fﬁ%?"—ﬂk Eﬁ@ﬁﬂ%?—?L:Eﬁ’é’%%i}jo)gmji&gﬁto
=3 SiE) Z

Please read recent papers on your own reserch topics.
£ - RERAIRE

F74 AT 7= EHEICe-maill TCRIVWEDE ST &, X =7 FLRIIARRFR—LR—T 25,
Office hour: Please make an appointment with each proffesor by e-mail. Please see URL given below.
B http://www.agri.tohoku.ac.jp/en/about/organization/graduate/index.html
Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

B A 2023/12/26 16:46:58

1EUDOIRERBIZ, 4 5EEOFEAVRBELTINBEH - THERT DI EAIZEL L TVWET, 1BADEBICHELRIFEBEOBRIL. [#FE -
EE] ISOWTIE 1 5~3 0BHOBES L IRERBARE (T8 -EEARY) 30~15KMH. [EHR, £BRUVER] ICOVWTIE3 0~4 5EMOEF
(B L ORERBNAZE (FB - EBLY) 15~0BM<TT,
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BBE4 (EE Practice for Integrated Field Science

B 28y

AR L—

EH - Bk SR B=E RERE

PR 2025

BuKE EE WE. AE R MEE KRR, HHE E. [ﬁ]l.l.l__ﬁij\‘ KE OFE. BH L. RE & BH BE. MAG
EZl EUSTADIUS FRANCIS, HE =N A& KRB ZH FE LZHE

HERE

WRIA—Z - FW (M - B EYEENSFER GER)

) Agricultural Bioscience

EREE Eii%

BEFNYVT ABR-OAG526)J

AT 4 TIRERE

FERERE
s o BEERT7 A —ILFICBIIREEYRT LOREBRLFES
XHRT Understanding and integration of production systems in complex ecological fields
FRkg, LR, REEL A BLUOZNOERE LIESERRICB T 2EMEEICET 2FMN 7 1 —L FFRRIC
DWTHEET S, AETZBL (EEREREZEGLIZLEVWVRRT7 14— L FZ LR, LEWEBFICTZ->TELOMRZE
- TCTE2NEBBTHIL2BEHNET D,
EEORN L BE fres i e & .

In this course, students learn about specialized field researches on integrated ecosystems involving forests, mountainous
regions, river planes, rivers. The aim of this course is to understand such integrated ecosystems from expanded
perspective, and acquire the ability to conduct research works taking a comprehensive view.

BERER, £EVRT L. 74—V FRZE M B, RE. B A MEER
F——FK Arable land, River, Field science, Forest ecosystem, Grassland ecosystem, Integrated ecosystem, Livestock, Material
recycling, Production system

BEEBEBOMBLBMRT L LIS, EET7 14— L FZ2ZEREROEES LEZLEWEAN LRI DHENZEERT 5,
2EDFEBIE The target of this course is to understand research works and agricultural production fields as broad, integrated
ecosystems.

RERR - HECEETE

1.EBICET 2EECERB L RED %, LUTFDClassroomTHIE - L £7,
2 7 Z3— K Class Code : uu24bvé

1L EEEE7A—LFICB I 2EMEEOHELEEY
1. General outline and importance of biological production in integrated ecological fields

2. EBRERET AL RICB T2 EMEEICRIHEME
2. Current issues of biological production in integrated ecological fields

JEEERT7 4 —ILRICEBITDEYERE - ki
3. Plant production in integrated ecological fields: paddy field

A ERERT7 4 —IL R ICE T 2EMEE - FD
4. Plant production in integrated ecological fields: crops and vegetable

5. BEERT 4 — L FICH T DEYEE - HFMH
5. Plant production in integrated ecological fields: forest

6. ERERT 41— L FICB T 2EMERE - Hith
6. Animal production in integrated ecological fields: pasture

T.HEEERER 71— L RICBIT2E8YERE - RE
7. Animal production in integrated ecological fields: livestock

8. AL 7 4 — L RICHBT 24 E - AFA
8. Animal production in integrated ecological fields: water

9. EAHRERT7 41— L FICHEIT2RIBELEEDOHE - KEEY
9. Balance of environment and production in integrated ecological fields: aquatic organisms

10. ERERE7 4 — VP ICBU2RIBLEEDHE - VE—FEV >V T
10. Balance of environment and production in integrated ecological fields: remote sensing
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11. A% 7 1 — L RICH T R YERES
11. Material cycle in integrated ecological fields

12.EE4ERE7 4 — L RICH T2 HME - YFE
12. Solutions for current issues of biological production in integrated ecological fields: group discussion

1. EEERT 4 — L FICE T 2 4ME - BRER
13. Solutions for current issues of biological production in integrated ecological fields: presentation preparation

14. BEERET7 1 — L FICEB T 2HEE - BERB LULFFE
14. Solutions for current issues of biological production in integrated ecological fields: presentation and plenary discussion

15. JEHE DEHE

15. Review
e R EERE LS LUEROL R~ FTHEIT 2

BRAE I % o o
Evaluation is performed based on participation in classes and reports.

BB LiIAARICEEZRTL, LKR— b2, BERLAABEN20ZULDFZEICIEZLR— bORKEICK Y EikZ1TS
CEERNEICOWTIZEBEY EH LIRWICT 3),

HElEE After students register for the course, an assignment will be presented and a report will be required. If there are more
than 20 applicants for a course, selection will be made based on the results of the report (those not selected will have
their courses canceled).

HRES L NEEE EERE/IEEBPRICEFT %,

Text will be delivered before or during each class.

#iE. E5E. FmXEEL T, EREBRICH T 2EYEEICET 2BRCEEZNET DL,
RERMNZE Students must collect information and topics related to the biological production in integrated ecosystems through
newspapers and literatures.

R - RERIRE O

1) #7427 7~ ERA—ILTZITIT 2,

2) AEEBIX, BEERT7 1 — L FEEHRARLY 22— (IE) TT,

3) EEEN 204 %ZBR1-HE, BaibR— MIEOWTEKRT %,

4) MEANBRIIEET DN H 5D, EFENBBEREZFICOVLTIE, BERAMT %,

5) AEBHEERRIEEYRERNY LY. BYREEESY. #EERAELY. ABESHEE IHRMERFIE, By
-EMEELEREFDT,. AFE7 41—V FEYEEFHNBHHIIBLT S,

1) Office hours: Anytime as needed and students may contact by email.

2) This course is carried out in the Kawatabi Field Science Center (FSC).

3) In case more than 20 students apply to the course, the number of students in the course is adjusted to 20 by lot.

4) The contents and progress schedule of the class may be changed. The specific schedule will be announced separately.

B A 2023/12/26 16:47:03

1EMOFERNBIE, 45FEOFBELELTINBREZL > THRTIIL2BELLTVWEY, 1BEMOBBICALAELRZFEREOBRIE. #HE -
BB SOV TR 1 5~3 0 RDIRES SRERBAZE (F8 - B84E) 30~15KH. [ER EERUER] IOV TIE3 0~4 5 KHEOE
EB L ORERMNZE (FE - BEHLE) 15~0KHTY.
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KB4 Advanced Lecture on Plant Science

BBE4 (EE Advanced Lecture on Plant Science

BRI 2BfL

TARR—

BEH - #EEF KEELRR H=E EEHEELI TV XELHEHEE
HEEE

AL mE WE Az, ks KFE BIL EAORE B AHE FE. €L BRI BH HKE. HE =N &% E=mE. LR
SETR Heth, F WEL B RE. NE —% FE =

&

WRIA—R - B (@ - &

R)

fERSE

BB YT
AT 4 THRENE

FEEERE
RET—< Advanced Plant Science
This course provides an advanced overview of plant science, covering diverse fields such as soil science, forest ecology,
B0 B L EE horticultural and crop science, plant pathology, environmental biotechnology, breeding and genetics, and applied
= entomology. Through interdisciplinary lectures, students will gain comprehensive knowledge essential for addressing
challenges in plant production and environmental sustainability.
*F—7—F crop, plant, soil, insect, microorganism
. The goal of this course is to deepen students’ understanding and acquire new knowledge in the advanced plant sciences
SEOFEAR & P gandaca & P

required to improve agricultural production.
RENR - HELEETE

Introduction (Class code: wlook6w)
Soil science-1: Prof. Makino

Forest ecology-1: Prof. Suyama

Forest ecology-2: Assoc. Prof. Fukasawa
Horticultural science-1: Prof. Kanayama
Horticultural science-2: Assoc. Prof. Kato

Crop science-1: Prof. Homma

Crop science-2: Assoc. Prof. Kameoka

Plant pathology-1: Prof. Takahashi

Environmental plant biotechnology-1: Prof. Toriyama
Environmental plant biotechnology-2: Assoc. Prof. Ito
Environmental crop science-1: Prof. Nishida
Environmental crop science-2: Assoc. Prof. Tajima
Plant breeding and genetics-1: Prof. Kitashiba

Plant breeding and genetics-2: Assoc. Prof. Yamamoto

Applied Entomology: Prof. Hori

BT & Reports, short tests, or attendance
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Get a quick overview of each laboratory at the websites below.

https://www.agri.tohoku.ac.jp/en/course/syokubutsu/

For a deeper understanding of research in each laboratory, visit the websites listed above again. If you want to know
more, ask each teacher for a reference book.

Contact: Prof. Tomoyuki. Makino

E-mail: tomoyuki.makino.d6@tohoku.ac.jp

2024/01/25 11:54:41

1BEMOFRERNBIE, 45KEOFEELELTINBTEZ L > THRT I L2BELLTVWEY, 1EMOBBICLAELRZZEREOBERIE. [#HE -

SEE] ICDOWTIR 1 5~ 3 0 BREDBES L MBEBRNRE (72
E¥BLOREBRARE (F8 - E8AE) 15~0BHTY,

SEBARE) 30~15KM [EB&R EERUVER] IC2WTIE3 0~4 5 MR
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Advanced Lecture on Animal Science
Advanced Lecture on Animal Science

28y

KEESR E>

it

BEREELIETVXFE 1HERE

E R EAR £ E AH A FE A R Bl BEKRFE OB PR EX ORE R £X
HA, MEE EARER. R OELEA. B Bk

English

To understand the scientific and technological advances in animal life science related with the efficient production and
advanced utilization of higher quality products such as milk, meat, clothing, and medicines from animals, which are
mainly livestock and poultry.

This course is to offer the advanced study in Animal Reproduction and Development, Animal Nutrition, Animal Breeding
and Genetics, Animal Physiology, Animal Functional Morphology, Animal Microbiology, Animal Food Function, Land
Ecology and Sustainable Animal Environment.

Animal Reproduction and Development, Animal Nutrition, Animal Breeding and Genetics, Animal Physiology, Animal
Functional Morphology, Animal Microbiology, Animal Food Function, Land Ecology and Sustainable Animal Environment

Students will understand the advanced animal science and learn different techniques for research.

Class Code: p46bepz

1. Guidance and Ruminant Physiology in Beef cattle (Sanggun ROH)

2. Ruminant Physiology in dairy cattle (Satoshi HAGA)

3. Molecular nutrition: Interaction of nutrients, gene regulations and performance (Kan SATO)

4. Functions of Phytobiotics in animals (Motoi KIKUSATO)

5. Functional morphology in mucosal immune tissues (Tomonori NOCHI)

6. Infectious diseases and pathogens (Ryuta TOBE)

7. Basic and application studies on post-immunobiotics (Haruki KITAZAWA)

8. Role of the gut microbiota in health and disease (Keita NISHIYAMA)

9. Forage production and livestock grazing systems in Japan (Shin-ichiro OGURA)

10. Animal management and welfare (Michiru FUKASAWA)

11. Zoonoses (Kentaro KATO)

12. Energy production from organic wastes using the small methane fermentation system (Chika TADA)

13. Sperm stem cell behaviors in mammalian testis (Kenshiro HARA)

14. Introduction to quantitative genetics (Yoshinobu UEMOTO)

15. General Discussion (Sanggun ROH)

B BRI 77 0%

Evaluation will be based on the quality of the reports submitted for each teacher's lecture.
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N/A

There are no textbooks. Reference books or materials will be introduced within each lecture.
Students are required to review using references, and to prepare the reports on the selected lectures.
N/A

Questions will be taken directly after each class or anytime through e-mail.
Contact: Sanggun ROH: sanggun.roh@tohoku.ac.jp

Class code:

2024/02/07 11:12:29

1HEMOIBERBIE. 4 5KROFBEELBELTIAETLZ D> THERT A2 @EL LTWET, 1EUOEEBICHELRIZPEBRBOBRIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHOBES L IRERBARE (FE -EEARY) 30~15KMH. [RHR, RERUVERE] ICOLWTIE3 0~4 5EMOF

EBSURERBENRE (F8 -

EELHY) 15~0BHTY,
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Advanced Lecture on Marine Biology
Advanced Lecture on Marine Biology

28y

AR H— BTHEA 1st Semester
2R - ERE EhiER HE
BREE
Upres BB R RE —H. R ®msE. BA @M. K M. BR =, PE B8 EH BA. PlB EE. tH
S = BH# ZE. AMES CHERYL LYNN
Kt
WHRaA—X - B (g - =
1)
%

=:=u

fEmERR English

RBF>NY»S
AT 4 TIREREB

FERERAE
s o TEEEMFHBTICE T B EENR
XHRT Advanced research in the field of marine biology
BEMRBTIE, BEZLORENEMR DS 27 FATONTEL, RERTIE, FERBEEVFIITFICESITE2Z0L
_ S BHRR DB EFS,
BROBMLBE A number of advanced research projects are being conducted in the Graduate School of Agricultural Sciences. In this
course, students will learn about such research examples in the field of marine biology.
V=, ZKRE, FnEE, R KEEDT, £F, 2FE TSI by, BRE OEXHD, &, £8%, /77
F—7—F sea urchin, bivalve, age determination, migration, aquatic botany, biochemistry, polychaete, plankton, metamorphosis,
inbreeding depression, evolution, ecosystem, jellyfish
s 0 B3 BB FHEEFFALHREEZ XKZRICE T 282BF0MRITTENIED L5 10745,
TR Students will be able to apply the research strategies they learn to their own graduate studies.
AFHRIIWETORE L FBEMGORIEHAL TIT . UTORBTHEEZITI N, JEFIEERE,
e . - This class will be conducted in person or via on-demand video viewing. The following lectures will be given, but the order
BREANR - AELEEFTE

is yet to be determined.
Class code: h2zv62p

1. Sea urchin biology (T. Unuma)

2. Reproductive physiology of bivalves (K. Nagasawa)

3. Fisheries Biology - 1 (Age determination) (S. Katayama)

4. Fisheries Biology - 2 (Migration) (S. Katayama)

5. Marine Plant Ecology - 1 (M. Aoki)

6. Marine Plant Ecology - 2 (M. Aoki)

7. Marine Biochemistry - 1 (T. Nakano)

8. Marine Biochemistry - 2 (T. Nakano)

9. Polychaete World (W. Sato-Okoshi)

10. Plankton ecology (G. Nishitani)

11. Investigation of molecular nature of flatfish metamorphosis and application for efficient aquaculture (H. Yokoi)
12. Inbreeding depression and its control in aquaculture (M. Nakajima)
13. Evolution and Fishery Resources (M. Ikeda)

14. Coastal ecosystem dynamics and fisheries resources (T. Fujii)

15. Jellyfishes: Their Value and Nuisance to Society and Ecosystems (C.L. Ames)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 3 8 12
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BEHKEORRICH L TRESNBZLR—FORARICEDOVLWTIHET %,
Evaluation will be based on the quality of the reports submitted in response to the lectures given by the instructor.

eI L,
None in particular.

&L L,
None in particular.

BEOMERT —~ EEEELASVBEBRICOVLWTE, ENAERNZARAL URERNTEZLCEBLTEZE,
For lectures that are closely related to each student's research topic, student should review the lecture contents
thoroughly using the handouts.

BRICET2EMPH2HEICIE, BEKEIIA—LTHENDD, HorLOHBEZEVTHOA 714 X 25 L THA
%,

If students have questions about a lecture, they can ask the instructor by e-mail or visit his/her office after asking for
his/her availability in advance.

E-mail: tatsuya.unuma.b8@tohoku.ac.jp (T. Unuma)

2024/03/22 15:10:39

1BEMOFRERNBIL, 45KHOFBERELTINBTEL > THRTIIL2IBEL L TVWES, 1BEMOBBICHELRZFPEREOBRIEL. #Fx -

B SOV T L 5~ 3 0BHORES L CREREASE (T -
¥ L VRERIARE (T8 -

wBLY) 15~0BATT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 3 9
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BBE4 (EE Advanced Lecture on Agricultural Economics

B 28y

AR L—

EH - Bk ARE4IR B=E RPMRERFFBERFETL (N212)
PR 2025

BYEHLE AR B-. KEENI MINAKSHI

WRFE

WHRIA-R - FR (5 -

#

EREE English

BMBEFNYVS

AT 4 TIRENB

FTEREMNE

BET—< Understanding some issues on agricultural economy and also learning methods of analysis on these issues

Every student is requested to give a presentation on agricultural economy in the class once or twice per semester. When
REOBWLBE a student is appointed as a reporter, he or she must prepare a handout of report based on his or her own research topics
and their related papers. Presentation is welcomed to have use of slides written by, for instance, Power-point program.

*F—7—F food consumption, agriculture, market economy, capitalism, land ownership, trade

Students are expected to understand some issues on agricultural economy and to learn methods of analysis on these

FEOFERR ;
issues.
RERR - HELEETTE

Contents and progress schedule will be announced at the first class.
We use Google Classroom. Class code for joining Google Classroom: hdfuqul

A& S & Presentation 60%, Discussion 40%

HE(FPIESE Every students must summarize existing studies on their own research topics to clarify importance of them.
HRELLUSESE It will be announced at the first class.

RERRNFE Please read recent papers on your own research topics.

R - RERRE
B Office hour: Please make an appointment by e-mail.

FUYUKI
e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp
office: E213

KEENI
e-mail: keeni.minakshi.d1@tohoku.ac.jp

140



office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

AN 2024/01/29 22:30:34

1EMORERNBIL, 45BROFBERELTINBTE L > THBRTHIL2IZEL L TVWES, 1EMOBBICHELRZZPEREOBRIL. #Fx -
EB] ICDOWTIEL 5~3 0 I 0IRES L RERBAFE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 FH0#F
EBSURERHANRE (F8 - EEHE) 15~0KMTY,
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REANR - HELEETTE

T RER A T

Advanced Lecture on Plant Cell Biochemistry

28y

RNEE2[R E> BEELIE S XFELHEER

it
il

ik
okk

AH == B REZ. B Eh 0B Al-

2 HhEFEUE

ALS-AGC508B

EYICHE T DHIUREEDOD FIEBLEE - DFLANLLALEGLNLVE T
Molecular mechanisms and physiology of autotrophic metabolism in plants: from molecular to field levels

EYIC & 2 EEYOREIE, HIEKEDTRTOEYDEFEEXATND, RBERTRERLERFRZHOLIC. TR D ORI
RED L&, BARTOFACHE. K ZOFEEE. S SICRRRBELEOBAODY EVWCEER L OBRREZEM L

L. HEBICL2FHRLTR. BOoNICTEEICLIEBGREPOL LERFMROBN LHRmEBL . EYREZICH
TEHERVWERLEBEDOREZBET,

Assimilation of inorganic substances by plants supports life of all living things on earth. This lecture focuses on how
plants efficiently utilize inorganic carbon and nitrogen: absorption and assimilation of inorganic carbon and nitrogen,
allocation and metabolism of assimilated products, regulatory mechanisms of respective processes, and the relationship
to the environment and productivity. Through lectures, student presentations, and discussions about state-of-the-art
findings, we aim to develop a deep understanding and thinking skills on plant autotrophic metabolism.

A3, YAAXFRF, KEK. BERER.. ERKAH. KERH. KFHAT7 VR REOBHA, BRE. (FUOEE
{3

Rice, Arabidopsis, Photosynthesis, Essential nutrients, Nitrogen metabolism, Carbon metabolism, Metabolic balance,
Nutrient recycling, Signal transduction, Crop productivity

BREEEOCER L L Z2EYOMIREREICOVT, DFHroEFE. T L TEBLNLVETEELZFED S & EHIT, FRabk
BRERBEEICAT-EZENERESIE S,

Students will deepen their understanding of autotrophic metabolism in plants, which is the basis of food production, from
the molecular to plant and field levels, and develop their thinking skills for sustainable food production.

WEFZED—E%. LUTDClassroomTHIE - 1B L £ 7,

272 ZX3—F 1i7d7zmn

IBREDOERAERICOVT, ¥y /7BERBICODVLWToHEHRLFH (BH)
Introduction of this course. Lecture and discussion on protein metabolism (Ishida)

2ZHBEICLBE VR IBREIIOVTOXEBN & 51w (1) (FHE)
Student presentation and discussion on protein metabolism (1) (Ishida)

3BEEICLD R AVERBHIIOVWCOXHBN LR ) (FH)
Student presentation and discussion on protein metabolism (2) (Ishida)
AREREAFRICET pEER L SHm (1) (FE)

Lecture and discussion on photosynthesis and photorespiration (1) (Wada)

S.EEREKXFRICET 2HERL TR (2 (F1H)
Lecture and discussion on photosynthesis and photorespiration (2) (Wada)

6.ZFHE L DHAMEXFRICOVTOXHBN L/ (1) (FIH)
Student presentation and discussion on photosynthesis and photorespiration (1) (Wada)

7. ZHEICLDHAREXTIRIIOVWTOXEBA L 556 (2) (F1H)
Student presentation and discussion on photosynthesis and photorespiration (2) (Wada)

SMEYDERRIN - EMt#sEIc DLW oBERLFTHm (B
Lecture and discussion on nitrogen uptake and assimilation in plants (Hayakawa)

9 EYDERNBEESBIOLWTOBERL TR (B
Lecture and discussion on compartmentation of nitrogen metabolisms in plants (Hayakawa)
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10 EHOEHZRBEEEGFFORBFEICOVLWTOER L TR (BRI
Lecture and discussion on regulation of expression of nitrogen metabolism-related genes in plants (Hayakawa)

1LIEYDERZRBFOGEEERFEICOLWTOHER LR (B

Lecture and discussion on post-transcriptional regulation of nitrogen metabolisms in plants (Hayakawa)
1257 LBFD 6725 L-ERIERIC L 2 BEFHREDER (I8)

Reverse genetics in the post-genomic era (Kojima)

13.78E—XR—@BIFICLDEERyY b7 =20 OHR ()
Promoter analysis to transcriptional regulatory network (Kojima)

1474y F—70FRBIC &L 2EEBEOHE (M)
Monitoring plant transport with stable isotope tracer (Kojima)

15.5°/ L7 4 FRRITIC & 2EYOBAEEFORRISOVTOHER (IB)
Identification of useful plant genes by genome-wide analysis (Kojima)

B BRI 77 %

Bl
=
4k
&
ElH

FHELLUSEE

RERBENPE

R - RERIRE

#%

=0

HE (50%). HEAR (25%). Tm~DSME (25%) & YT 3,
Evaluation is performed based on attendance (50%), presentation (25%), and participation in discussion (25%).

AETEIMEYREBZ S L CENEBZICET MBI H D L EFRICERETY, A2 LRLBEIIUTOSEE
DBFEED D, BEOHMAERAEIE IEBBOEETHAT 3, BERBNTIE, ZREAFICEERNRICEET
DEMBIER EE L T,

Students need to have university-level knowledge of plant nutrition and plant physiology.

If not, reading through the following textbooks is recommended. Details of the course will be explained in the first class.
Students select recent scientific papers to be presented to the class.

NTAYYA N —EYERF] E 6. AANE - BIEM—BER. #HFHY AT T7 70y 0%

- Biochemistry and Molecular Biology of Plants, eds. Buchanan, B.B., Gruissem, W.G. and Jones, R.L., American Society
of Plant Physiologists, Maryland, USA (2000)

+ Plant Physiology and Development (Sixth Edition), eds. Taiz, L., Zeiger, E., Mgller, |.M., and Murphy, A., Sinauer
Associates, Inc., Sunderland, Massachusetts, USA (2014)

 Mineral Nutrition of Higher Plants, Marschner, H., Academic Press, London, UK (1995)

BRIOFRENRERL S =N I ZAN—LATERBRGTHDT, FOEEZBLTHEL L, REANREELZ L. THICE
BTETLWHELVENHNITBERMZAEL. REBERE/ZIEI 7 ANV—LTEMTZZ L,

Students are required to read the assigned scientific paper for each class. The paper will be sent to students via Google
Classroom in advance. Students are required to review each class. If the class cannot be fully understood, please ask
questions through Google Classroom or in the next class.

LOOM., A7 4 RT7T7—3EITEHA, BRECEEKILS -V TRV —LEBLTHEZITHITET,
We don't have office hours. Please ask questions and contact instructors via Google Classroom.

2023/12/26 16:46:59

1EMORERNBIL, 45BHOFBABRELTINBT AL > THBRTHIL2IZTEL L TVWES, 1EMOBBICHELRZZEREOBRIL. #Fx -
EB] ICDOWLTIEL 5~ 3 0 I OIRES L RERBARE (FB - BBAL) 30~15KH. R, EBRUER] [C2LWTIE3 0~4 5 FH0EF

EB L VRERRNEE (FE -

wBLY) 15~0HBATT,
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AFHEEYFITR
Advanced Course for Molecular and Cellular Biology
2EfiL

BIHA 1st Semester

KIE3MR B=E BEREELIEVXELHERE
BB &Z. &b #E. NI BA ZH BA EE EF

HAFE

ALS-BIO517)

DFEDFCHIEENF ORRKRRE & Z DICADEFADFRICDONT, RIDOHMR & KTz F.3%,
In this course, students will learn recent advances and techniques in Molecular Cell Biology.

DNTEYZ EMBPENZIIREDES 23X, MIEOEEDD FHEBICOVWTOBRIIEKRICA > TWEA, HMEEOILFEE
BHTEMETHY ., ZOBRBIIFLELTTRLTH D, ABERTIE., HREOHPFEYFDS b, ReMERNEZX, BR (7
ATFHYTR) AVRTEBERER JAYF Y, BETFREE. MiEANSFORIHRL. DNABE, EEEGICESEY
T, TNTNOHNFHEBLZOERENFIERITHEEICOVTOMBEBET 5,

Facing with the immensity of knowledge about cell biology, students may imagine that there is little left to discover. In
fact, the more we find out about cells, the more new questions emerge. The chemistry of cell is extremely complex. In
this course, students will learn molecular mechanisms of membrane trafficking, proteolysis, chromatin, gene expression,
DNA repair and replicative aging, and learn techniques to determine protein structure and visualization of cells.

NTFEYFE. MRREYE. BX. BR. 7/ L. JAXTF Y,
Molecular biology, cell biology, trafficking, enzyme, genome, chromatin.

DFENFZCHIENFZOH L LVRRCEM2F U, EHRFNAERCREBLEOEEICODVWTERERED D, ELEHOD
ME%, BOOMEAOLET 2EBRZHENT DL 2EEBIZLT S,

The purpose of this course is to help students better understand the recent advances in the cell biology field in relation
with pathogenesis of disease, and to acquire the basis to apply recent knowledge and techniques to their own research
project.

WEZED—EB%E, LU TFDClassroomTEYE « B3 %,
77 Z23—FK bwv2gdc, HREREDHKRICET 2RBICENEA, BI¥cB¥ET2RIKEXT S, B - imzBLEREZZRD S,

LEROTAEZREAYV IV T—2 a3y (BYEKE  RE//NI/ZH/EE/SWL)
1. Orientation of this course and introduction (Harata/Ogawa/Futai/Horigome/Takayama)

B NI ZHEBES 2~8E) IO FMEEFRT"IBC Reviews "% "Nature Reviews ikt E DB EIRE DRI ZF A, SIAIN TV IRERILHA

ELT ®KT%, BEICOVLWCOERM, RERBEROZEREZHE TITI,.

Students read, prepare, present, and discuss about recently published review such as "JBC reviews" and "Nature Reviews Molecular Cell Biology".

2. B EMmiamEE-1 (BEHKE

—3)

2. Membrane and intramembrane transport-1 (Futai)

3. B MBREE-2 (BYHE 1 —H)

3. Membrane and intramembrane transport-1 (Futai)

4. Btk - RNV BB R RBE OBE-1 (BYHKE  ZH)
4. Structure and function of enzymes in relation with pathology-1 (Futai)

5. 8% - A v/ BEORE L HRE. R OBE-2 (BYHKE /NI
5. Structure and function of enzymes in relation with pathology-2 (Ogawa)

6. 7ETH I/ 2B L OHEEEYE-1 GEHHKE /NI
6. Proteomics and structural biology-1 (Ogawa)

7. 78T7F I 2B L OBEEYF-2 FBHKE /NI
7. Proteomics and structural biology-2 (Ogawa)

8. BROBE LI OV TORERR (BHHE  /NII/ZH)
8. General discussion about the structure and function of enzymes (Ogawa/Futai)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00501.xhtml 145
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% R - 25 - mILEBYS (9~15E) HBEDIEET 2N EHH. TORNBICOVTE LD, IEFICKRZITS, £/, BEORBICOVLTOFH

Ismd %,

Students read scientific papers listed by instructors, and prepare a presentation concerning the contents of the paper. Students participate the

discussion.

9. BERZEYYT / LS L ke

ICEET % bEY 7 BN LR (BEHE - 'RE)

9. Discussion on genomic structure and function in eukaryotes (Harata)

10 7O F U BECHEEICET S by 7 BN LR (BU#E : [RA)
10. Discussion on chromatin structure and function (Harata)

11. BEREYT / LB~ F o OMEREICET e m (BU%E 1 RE)
11. General discussion on genomic/chromatin structure and function in eukaryotes (Harata)

12. BEHEXIRA X =P v JIC L 2 ERMBEOBENRICET S ey 7 RBA L& (BA%E &)
12. Structural studies of eukaryotic cells by synchrotron radiation X-ray imaging (Takayama)

13. DNABBEE L ZRICET 2 by 7 RBN LR (BYUHKE : fEEE)
13. Discussion on DNA repair and the role in aging (Horigome)

14. DNAIEISE1E L fRaikeE - ZLICEIT 2 Astm (IBUHKE | EE)
14. General discussion on nuclear function in DNA repair and aging (Horigome)

15. BRENDT / L - AR F v e BREGEEICET 245w (BYKE @ RHE/ESE/=L)
15. General discussion on eukaryotic genome/chromatin and their roles in biological processes (Harata/Horigome)

MEREABIIABCEREICIGC TEET 2ARREDNH B,
The contents and schedule are as shown above, but subject to change depending on circumstances.

BRI

EFPEE

BREBLUBEE

RERMNPE

R - RERIRE

A

2BloFF L, BERSE - FRICKYTFMET 2,
Students are evaluated by their presentations and class participation.

AFEREMCHBINROBENBTZEBRL WD I EHABETH D, [EYLE] [BRLFL [DFEYFL EGTF

IZ]. [CHBERZL
It is necessary for the students to understand the contents of following courses in our Faculty, Biological chemistry,
enzyme chemistry, molecular biology, molecular biotechnology, and applied enzymology.

SEEX, KZEBDPOAFAE, £/, BARFREELTZLIEERERREES L VEFDEEIFRKE ICFE,
(Textbooks can be obtained from the library or purchased at the University Co-op.)

sEE:

Bruce Alberts [Molecular Biology of the Cell, 7th edition] (Garland Science)

Bruce Alberts [#ERED A FEMF. E6M] (=2 —F> T LX)

BEINTW/XICOWT, XHCEEZHT-Y FEIT 2, BETHALARICET 2EERXCHRGzAZL CEEL, B
B RD D,

Students are required to prepare for a class according to reviews and papers assigned by an instructor, referring to
related books and papers in the library. Students need to deepen the knowledge provided in the class by pursuing the
original papers related to the topics in the class.

FT7ARTT— BMBLUOERENITE7-01C, RELHOIEAOI6KE T, BEMRETH 74 A7 7 —%%T 5,

NI ZH) BRCFHEMRE (BEMERES BES055EH L US5055 %) E-mail address :
tomohisa.ogawa.c3@tohoku.ac.jp; eugene.futai.el@tohoku.ac.jp.

(R - EE - 3ih) HDTFEPCELEMRE (HBAHFERES BBES065EH L U'S5065 %) E-mail address
:masahiko.harata.b6@tohoku.ac.jp; chihiro.horigome.b7@tohoku.ac.jp; yuki.takayama.b3@tohoku.ac.jp
ZNLNCHERFX —ILEZ TS5,

Students may visit the office or contact via E-mail any time. Office hours are from 15:00 to 16:00 on Tuesday.

2024/3/3

1EMOFERNBIE, 45BEOFBELELTIRNBREL > THRTIIL2BELLTVWEY, 1BEMOBBICAHAELRZFEREOBRIE. HE -

EE] IOV TR 1 5~ 3 0 M ORES L RERRARE (F8 -
#EB L RERBNPE (FE -

EBRE) 15~0BETY,
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CELEE

Advanced Microbiology

28y
ERE2BR H=E RPHEIERE

¥ = OER B e HA

HAFE

ABB-AGC501J

MEDZLOERRFORFTIFEORRE. O - ERLOREROERFBERICOVTHEE - BT 5,
Understanding of advanced researches on the basic science of microorganisms, updated information for application,

MEYORED L ZOER, RiE, BEEANOICHICET 2RIOMTR/ILCL L2 —0BNEERZBL, MEYFEORELIR
~NDEEERD D,

This course aims to deepen their understanding of the cutting edges of microbiology through reading and discussing
recent research papers and reviews concerning microbial capability and their application for healthcare, environment
and industry.

KRE. WEOERY AH EHH - S EEFMYE, SR EYENOREER. EEFL7/ L. EENEY. BREEH
£, BEEHEY

Metabolism, Import and export of solute, Biologically active substances, Regulatory system, Biological interactions,
Genes and genomes, Industrial microorganisms, Environment and microorganisms, Healthcare and microorganisms.

CIRATEHIOMEYZOMFEZV. ThozEE BR ERPBOKRLLREORRIZCHT 280251221
%,

This is a seminar style course to learn the latest knowledges of microbiology and students will be able to apply them to
solve the various industrial and environmental, and medical problems using microorganisms.

RERHBEEZTVWET,

WEEEEZER, €I TEREZD LICRER. TH. BRETVET,

1) 4>vbag sy ay EHROEDHHEHRXIZR) 2001 FETROY £7,

Introduction.

2) ME®OYT / LICET 2 EBHARORHER
Latest trends in the bacterial genomics.

3) BEFORRICEAT 2ERHNFZORFEA
Latest trends in the study on gene expression in prokaryotes.

4) o a—NILEEICEET 2 AR FORFER
Latest trends in the study on global regulation.

5) Ny FTUFT 7 —YICET 2 ERBFORINEA
Latest trends in the study on bacteriophages.

6) RERFOEE L EAKEICET 2 2RHNFZORENRA
Latest trends in the study on virulent factors and their mode of action.

7) EAIMTEREEICET 3 ERAFORHENR
Latest trends in the study on drag resistance mechanism.

8) ERMEMD X v/ BEXICET 2 EARRZORHBIM
Latest trends in the study on protein trafficking in eukaryotic microbes.

9) EXBEMICHITEINMWR FL RICET 2 EBRFORHREH
Latest trends in the study on secretion stress in eukaryotic microbes.

10) ERMEDICHIT 2 2y /O BEEICET 2 ARRZORFHBIN-1
Latest trends in the study on protein production in eukaryotic microbes. (Part 1)
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11) EMENICB TR/ BEEICET 22BN ZORFER-2
Latest trends in the study on protein production in eukaryotic microbes. (Part 2)

12) REREHEGICET 2 EBRZORHEA-1
Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes. (Part 1)

13) REREEICICET 2ERNFORFEMA-2
Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes. (Part 2)

14) a7 2h EBEDEGFIRERMNICET 2 ERHARORIENA
Recent Trends in Basic Research on Genetic Manipulation Technology Related to Aspergillus.

15) a7 YH EBOEEHEEEICET 2 ERAROSHEE
Current Trends in Basic Research on Transcriptional Regulatory Mechanisms Related to Aspergillus.

16) a7 HEEECMEYZICEY 2 ERAROEHBM
Recent Trends in Basic Research on Cell Biology Related to Aspergillus.

BRI i

HEfFFES

FHELLUSEE

RERRENARE

R - RERIRE

&%

EHAM

RRER, TLEryTF—yar, HE LR— Mo TCFHET %, FHMESEIEZTNTN2 % & T D,
Students are evaluated on their points from presentation material (25%), presentation (25%), discussion (25%), and
reports (25%).

EBEARICEET 2HRMLAH O LDEHINHE, BEEEIDE LY, SENFREICSMTESZ LS ICFET 2, F
BTOMEYFE. £EF. P FEVFOERNIARZERL TH <,

For the discussion, all students are required to prepare for the references if they are handled before class.

Basics contents of microbiology, biochemistry, and molecular biology learned in undergraduate classes should be
reviewed.

z#Z (Reference books) :

1) Brock, Biology of Microorganisms (Madigan M et al.) (PEARSON)  &#rhR
2) BN RFEARICKRFMNTEYT =27

Tohoku University Intellectual Property Manual

3) Nature Review Microbiology%: &', 8% L =¥zt &R

BRELBRLZER - BREERICRER - AFL, FBIT DL,
Students are required to prepare for the tasks by searching the data and information.

FT74RTT = BERTHRIE~17TE (X —LTFH; EREDOHEEICT) Office hours are from 15:00 — 17:00 after
the class at the lab. An appointment in advance via e-mail is highly recommended.

X —JL7 KL Z(E-mail addresses) : £F3% (Jun Kaneko) jun.kaneko.b6@tohoku.ac.jp; 4 #54 (Takahiro Shintani)
takahiro.shintani.d7@tohoku.ac.jp

2023/12/26 16:47:00

1HEAORERBIE. 4 5FHOFEEZLEL T IRNRZL > TERT S22 BRELLTVET, 1EUOBRICLELAZFEREAOBRIL, [HFE -
BB 122V TIE1 5~ 3 0 BRI OREL L CREBRNARE (FE - EBLYL) 30~ 15HM, KR RERUER] LoV T3 0~4 5 HHEHOR

%5 & IEEBINAE (PE -

EBERY) 15~0BETT.
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BBE& EYERE RS

®B42 (E:E) Advanced Bioorganic Chemistry

B 2BfL

TARR—

BEH - #EEF KEEARR HE EFMEELIE S XESHEERE

P ERE fREME SM7 FERE

BEEHE B/AR B LT Y. IE MR BE BEFE MK H—

NERPE

HRI—Z - R (e - %

#)

fEREE BAAEE

BBy ABB-APC510J

AT 4 TIRERE

FEEERA

T EYEERABERCEYDOLER, BERTE, SEMEEE

AT total synthesis, structural determination, and biological activity of natural products
ABARORAYERMFICE T EIRERNS VRY T LTHIRABELEYAREOBEETEZEM & LT, EWEERR
POEERE LUOBEREEITI O ICHERBHKEE BRLCERIS, BEEEIITE &L CEERERITEZE
fR-1EBTHILEENLT 5, REIOEBUAERELZ XD, HONLLOHFELIHBENRZ /T —KRA v b &> TR

WREOBW EHE xR-BHL, BELEZTS, BE, BEICLIM@REMZ 5,
This class provides students with advanced knowledge on synthetic design, structural determination, and biological
activity of natural organic molecules. The contents include lectures by professors and presentation by students on topics
presented in Symposium on the Chemistry of Natural Products.

. RERC S, 2OK, HSRE, £BELTHE
natural products, total synthesis, structural determination, analysis of bioactivity
EVEERABECEYOLERELBERTEE BLOEBEERREICET 2NHE2EETIIEEHIC, TLEYT—
varvEMERBT 5,

FEOREBE The purpose of this class is to help students acquire advanced knowledge on total synthesis, structural determination,

and evaluation of biological activity of natural products. This class is also aimed at helping students improve their
presentation ability.

RERNR - AECEETE

7
1.

Z 23— F :6lhjbdx, HEBETEDET,
KABEEDTRETRRINAROMED-1 (BA)
Researches presented in Symposium on the Chemistry of Natural Products-1 (Enomoto)

. RABREBYRE TRRINIHAROES-2 (BR)

Researches presented in Symposium on the Chemistry of Natural Products-2 (Meguro)

. RABRCEYFRE CRRSINIHROMEHR-3 (LT)

Researches presented in Symposium on the Chemistry of Natural Products-3 (Yamashita)

RABRCBYRE TRRSINIHAROMBEHR-4 (HA)

Researches presented in Symposium on the Chemistry of Natural Products-4 (Konoki)

. RABEBRCEY TR TRRINIHAROMER-5 (TH)

Researches presented in Symposium on the Chemistry of Natural Products-5 (Kudo)

RABRCEYTRE CRRSINMARONBTICE T 2ZFEICL 2T LEYT—vareim-1 (BN

Presentation by students and discussion-1 (Enomoto)

KRB SRS TCHRRINIAROABICET 2ZHBEICL 2T LE Y T—va v eidim-2 (BN

Presentation by students and discussion-2 (Enomoto)

KRB EYTRE CRRINARONBICET 2ZBEICL 2T LE YT -2 a v E5HK-3 (ER)

Presentation by students and discussion-3 (Enomoto)

RABRCEBYTRE CRRSINMAROABTICE T 2ZHEICL 2T LEYT—va v eim-4 (BN

Presentation by students and discussion-4 (Enomoto)

10. RABRC AR TCERINMARONRICE T 2ZHEICL 2T LEYT—va v eidm-5 (BN

Presentation by students and discussion-5 (Enomoto)

11 RABBRAVTRE TERINIHAROABICET 2ZFEICL DT LEY T -2 a v ERlH-6 (BA)

Presentation by students and discussion-6 (Enomoto)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 149 12
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12. RAEEIEYTRETERINI-MRORBICE T 2ZHEICLETLEYT—a v eidm-7 (EXN)
Presentation by students and discussion-7 (Enomoto)

13. RABHEIL AV TR CRRINIMRORNBICET 2ZHEICL DT LEY T—va v LitHR-8 (BAF)
Presentation by students and discussion-8 (Enomoto)

14, RABREEDITRE CRERINHAROARICB T 2ZEZICL2 T LEYT—Ya v eidm-9 (BR)
Presentation by students and discussion-9 (Meguro)

15. RAEMIEVTRE TERRINI-MRORABRICE T 2ZHEICL DT LEYT—a v &idm-10 (BR)
Presentation by students and discussion-10 (Meguro)

BRI

ERHESE

BRESLUBEE

RERRENPE

R - RERIRE

&%

EHBEM

% (50%), BMLIEE (10%), HERR (40%) THET 2,
Evaluation is performed based on presentation (50%), questions and answers (10%), and attendance (40%).

FERLALOFELE BREAVORISE R_T MLIC K 2IEERNT) 2BEL TV 24ELH 5,
Students need to understand basic organic chemistry (organic reactions and spectroscopic analysis) taught in the
undergraduate program.

BRE  RABRLCEYTRIBEEES

Textbook: Abstracts of Papers, Symposium on the Chemistry of Natural Products.

BRETREALARICAT 2EZERXCHRRZATL ¢, BRZRDDL L,

Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related the
topics presented in the class.

O

FT74RT77— BHEFEICREL, HRLGAMZFHUL T oHMTE &,

1IF : mari.yamashita.cl@tohoku.ac.jp Ltk : keiichi.konoki.b2@tohoku.ac.jp T : yuta.kudo.d5@tohoku.ac.jp &7 :
masaru.enomoto.a2@tohoku.ac.jp B#& : yasuhiro.meguro.e6@tohoku.ac.jp

Please get in touch with each professor by e-mail when you have questions.

2025/02/25

1BEMOBRERNBIL, 45KROFBERELTINBRE L > THBRTIIL2IZEL L TVWES, 1BEMOBBICHELRZZPEREOBRIEL. #Fx -

EB] ICDOWTIE1 5~3 0 I 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 KR
EBSUREREARE (F8 -

wEHE) 15~0BMTT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 5 O
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Synthesis of Biologically Active Natural Products

28y

EE3BR B=E REE
2025

'R B

HAFE

ABB-APC511)

BERERILE & RAYLE
Synthetic organic chemistry and natural products chemistry

RBETIE, EMEERRAY L EOBMELBEETE T 2EREEYOLEESRICLERBEEMRRL, ILEMLEHIE, B8
EZH, GRTHAVEBEBITZILAENET 2, BEFBEREATION, BREEICIIERARZ RS 2,

This class provides students with advanced knowledge on C-C bond formation, stereochemical control, functional group
transformation, and synthetic design which are useful for the total syntehsis of structurally complicated organic
molecules including bioactive natural products.

RKFR-IRBEETER, ILALEHIE, BreEEil FEK
C-C bond formation, Stereochemical control, Functional group transformation, Retrosynthesis

KAYE, BHLBELF OB EMOERICDERCERIGDA DXL EZBRTHEEHIT, TNOLORISZEENT
B LTABRENDFOREBENARERT YAV 2K ETEDL5ICRD L %2BIEET 5,

The main purpose of this class is to help students acquire advanced knowledge on the mechanism of representative
organic reactions and fully utilize them for synthetic design of structurally complicated organic molecules.

77 Z23—F : 2ejbl3e

WEEEF > F4 v TERLET, Google ClassroomA SERIICEML £7,

Students will be announced in advance whether the class will be held in person or online via Google Classroom.
#EHEEHRIGoogle Classroomb HEET B2 FETT .

Materials will be provided via Google Classroom.

F-REWEAERIG-1 1 Carbon-carbon bond forming reactions-1

2. RE-REREATHKIG-2 : Carbon-carbon bond forming reactions-2

&
af

3. RE-REFEAFMKRIG-3 - Carbon-carbon bond forming reactions-3

HEE RIS BT B ILRHIfE-1 : Stereocontrol in orgnaic synthesis-1

5. HHEARICH T B ILRFIH-2 © Stereocontrol in orgnaic synthesis-2

6. A RIC$H 1T B IL{EE#-3 © Stereocontrol in orgnaic synthesis-3

7. EREEZH#a-1 : Functional group transformation-1

8. BREEZ -2 : Functional group transformation-2

9. BREE
10. 24

11. £A

12. =H
13. ZEBES
14. %
15. %

Z5#2-3 © Functional group transformation-3

Kk -k RiEAFR&IG-1 © Practical carbon-carbon bond forming reactions-1
Kk -k RIS RIG-2 © Practical carbon-carbon bond forming reactions-2
KR F-RERHAFERIG-3 © Practical carbon-carbon bond forming reactions-3
SRS R DT Y A > -1 1 Design of multistep synthesis-1

RPEARLDTH 4 > -2 : Design of multistep synthesis-2

BRBEARDT Y1 -3 : Design of multistep synthesis-3

16. A5k 3E& : End-of-term examination
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RAlE LT, xR CHMET 2
As a general rule, evaluation will be based on End-of-term examination.

AHECTEEPINREIREREREFEZEET LI E2BELTVS0, FEHLALOFELE EFICERERRE) %
BELTWS I EEZRIRE LTHERMNMTONS, Z07®, HIzIE, 7+—LrE#ELE GERIEFERA) BEoXREL
T L THL T,

Students need to fully understand organic chemistry taught in the undergraduate program.The lectures are given on the
premise that students have read through a textbook such as Warren-Organic Chemistry (Oxford University Press).

HRE  KERBEBERLT B2 (FKREAEME EREERA)

Textbook: Daigakuin-Kogi Yuukikagaku, 2nd ed. (Ryoji Noyori et al. Eds, Tokyo Kagaku Dojin).
WETRHALARICEAT 2REFRCHETZHAGL T BERZRZDHD &,

Students need to deepen the knowledge provided in the class by perusing the original articles related to the topics
presented in the class.

O

F74RATT7— AREBAMEFHOL T LHMTE T &,

184 : masaru.enomoto.a2@tohoku.ac.jp

Please get in touch with Prof. Enomoto by e-mail when you have questions.
FIBAT | BFMRARABRE (RAAFAEREEFRERFBRL L TEET D)

2025/02/25

1HEAORERBIE, 4 5FHOFEZLEL T IARZL > TERT 2 L2 BRELLTVLET, 1EUOBRICLELAZFEREAOBRIL, [HFE -
BB ICDWTIE1 5~ 3 0 BRI OREL L CREERNARE (FE - EBLY) 30~156M. KR RERUER] SO0 TIE3 0~4 5 HHOR

5L CRERMAZE (FT -

EBERY) 15~0BETT.
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Advanced Lecture on Food Science

28

KRR B= BERELLIT XE L HBE
FE ET

AAE

ABB-AGC506J

(1) BRSO KRS, ZRIRE, ZXRHEREICOWVWT, 72 (2) BROMNI - ED L TEERBRAS (BRAMNY
RE) IKOWT, SECEMHN. Mk Ex s LICERBNE) SRFANEE T2ER L. BREERENB TOME - F
HIIHELINIAFH EEEBT 5,

/ To learn advanced knowledge about (i) molecular primary, secondary and tertiary function of food components and (ii)
properties of food components that are crucial for food processing and function.

BRADOBE, MEESIUOZ0ERERICOVWTERE RO, BEIFORXCRFZTMEL. RE, BRLET 56
HEZIZDIT B,

/This course provides an optimum environment for students to gain basic and advanced knowledge about biological and
physiological properties of food-derived components, by reading teh latest publications and patents and to obtain
presentation and discussion skill for the research and development of food related fileds.

BEmpis. eEREigE. BRY7 LY — EiEtan
/Food-derived components, Immune modulatory function, Food Allergy, Functional foods
BRERDOBEEEES LUOZOEREFICOWTERZED, £/-ZNICELIRIXGRCRRT 26NQZ25ICDT 5,

/After completing this course, students will be able to describe the mechanisms of bioregulatory function of food-derived
components, and evaluate the literature and present scientific data in the field of relevant research.

HEAWICHEHDWEF Y ZAeDNAT Yy FERET S, RRICE>TEETDHEELHY . 77 RIV—LTEIET 5, Class room code : 7I7vawd

1. xR0 oK s3>
Introduction of Lecture

2 1BE - R

Carbohydrates and Dietary fiber

3. &
Lipid

A4 774 LT IHNL

Phytochemical
5. Ex IV
Vitamin

6. BT LIILF—
Food Allergy

7. BaiAINY
Food Additive

8 I BAEICLBABRFRXCEHERO LYYy T—va v itm (BY)
Discussion and evaluation for the reports and the presentation files of the selected papers by students(Carbohydrates)

9. FEICL DERFRIPCHEHFBRO T LY T—2 a v L itm (B
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Dietary Fiber)

10. 242 £ B mHERICCR

HFEROSL L T—varvistm (FI/B)

Discussion and evaluation for the reports and the presentation files of the selected papers by students (Amino Acid)

11 BEICL B BRHAXCEFBERO S LE Yy T—va v iR (R7FE)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Peptide)
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12. 2EICL 2BRFHRICEFBERO T LE Yy T—Yavedtm (74 b0 2h0L)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Phytochemical)

13. BEICL BBRIIAXCEFBERO S LE Yy T—va v enm (BE)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Lipid)

14 BHEICLBRFAICEHBERO Ly T—avesdm (Eg3IY)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Vitamin)

15. §8¥E

Summary of this Lecture

pE =R livap:s

BRESLUBEE

RERRENEE

R - RERIRE

&%

=0

LiR— FPRERAR (960%). FTERE (H930%). FER (W10%) & YFHET 5,
/Evaluation is performed based on quality of report and presentation (about 60%), discussion and question (30%), and
a mark given for class participation (about 10%).

BatF, REMF, REEEY, £YLE. 2PFEVZOBEBENRZERL L ILENDH B,
/Students need to understand Food Chemistry, Nutritional Chemistry, Nutritional Physiology, Biochemistry, and Molecular
Biology.

WHEIZIG L TRBNT %,

/Textbooks and references are introduced as needed.

ERMFEOBRICIIUTOSEELZED %, MRERERT | BFRE - HAKSBRE (71 - ¥4 3—KL—3a>), Food
Chemistry (English Edition) H.-D. Belitz, Werner Grosch

For basic knowledge, following text book is recommended to read:

Food Chemistry (English Edition) H.-D. Belitz, Werner Grosch

FEIBRROMBEEICOVWTOLR= T LEYTF—2a v 7 7 A MERD7HIC, BEBRONENHEL KD,
/Students need to learn advanced knowledge about functions of food-derived components to write a report and make
presentation files.

REFPHNMAREICLIDIEBERZANICHZBEDH S, Lecture may be given by invited researcher(s).
E-mail and Office:
P HE%EF masako.toda.a7@tohoku.ac.jp (BFFZ24E « E512 room)

2023/12/26 16:47:01

1HEMOBERBIZ. 4 5KHOFEELBELTIAETZDH > THERT AL 2BEL LTWET, 1EUOEBEBICHELRIZPERBOBRIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHOBRES L RERBARE (FE - EEARY) 30~15K/H. [EHR, RERVER] ICOLWTE3 0~4 5EMORF

EB L VRERBRNZE (FE -

BERE) 15~08/ETY,
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BB (E:E Recent Advances in Nutritional Biochemistry and Physiology
B 28y
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EREE HAFE

BEFNYVT ABB-AGC507J

AT 4 TIRERE

FERERE
REBRDIC & DEBFHDNROD FEEZFS,
BET—< In this course, students will learn the preventive effects of nutritional ingredients against several diseases in molecular

level.

RERDE. BEH2WVIEEENICEGFORBEZE( I, £ROEBEOHRFICES L W5, —A. BHENRRE
RRZIE, HERE, SEE. RAELEQEFTERERORKEY R/ % LRIHE 2, REHETIE. EFTERORKERKE®
FAEMHICBEH 2 REKHS DD FHEBICOWTOMBMEERT %,

BEOEHNEHE Nutrients are involved in maintaining homeostasis via the modulation of gene expression in direct and indirect manners.
On the other hand, chronic nutritional deficiency elevates the risk of life-style related diseases. In this course, students
will learn the pathogenesis of the life-style related diseases and how nutritional ingredients can prevent the life-style
related diseases including hypertension, diabetes and atherosclerosis in molecular level.

Bmia, EXIv X7 BEFERRAS. £FBERTH

FoU—F Food ingredients, vitamins, minerals, gene expression, life-style related diseases
BEE - i - BERFEFICL > THRET 2REBICH T I2REFNEFRICL BB L ZOERABBICOLT, RITDHXI
BiEnIERE DR EFTREITI ZLICE > TEESE S, T, EHOERNREEEE L ZOREKEZERIE 5,
Z V) 211E =

The purpose of this course is to help students better understand the nutritional intervention for the prevention of
diseases that are onset depending on aging, eating habit, genetic factors by reading current articles and discussion.

RERNR - AECEETE
WHEFEEOE T, £71d—&0d. Goole MeetzEA L TIT5,

22 23— K :dlvgeTu

gi (1EA > 10[E)
R#HDTrends in biochemical sciences, Trends in endocrinology and metabolism# &85 L. HwE1T5. BHAO T, BUREFSIAINTLWIRE
WXHIEL TEREER L. RXERRT 2,

Early half of classes (1st to 10th)
Students introduce the articles in Trends in biochemical sciences and Trends in endocrinology and metabolism in turn, and discuss for better
understanding.

#E (11EAH >14E])
ik, DERENLIBELABMOIFHERICSIML, ABRICOVWTERET I,

Late half of classes (11th to 14th)
Students attend special lectures of invited speakers from other universities and companies, and discuss for better understanding of their contents.
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HERN E HRABICK Y FFES 2,
Evaluation is performed comprehensively based on attendance and presentation.

AEEFMCHBINCROBEARZERL TCVWIZLHFBRETH D, [REMF], [REEEF | [£EYLF] [HFE
Lzl

It is necessary for the students to understand the contents of following courses in our faculty; nutritional chemistry,
nutritional physiology, biological chemistry, and molecular biology.

E&F D Trends in biochemical sciences, Trends in endocrinology and metabolism7s &
Recent issues of Trends in biochemical sciences, Trends in endocrinology and metabolism, etc.

BRERD1-HIC, ERIOFERTEIC. £8. NBEZEET 3,
To enhance your understanding deeply, you summarize the contents of the lecture after every class.

W) F74 277 - BRRVERZEHZ-HIC. FLIG L TRELBOITEA L 18X TREFNBHARETH 714 X
T —%E&T 5,

(2) sr—L~R— : https://www.agri.tohoku.ac.jp/jp/laboratory/eiyo/

Office hours are open from 17:00 to 18:00 on Friday.

Web site: https://www.agri.tohoku.ac.jp/jp/laboratory/eiyo/

2023/12/26 16:47:02

1HUORERBIZ, 4 5EBOFEAVNBELTINBE Lo THEMRT I EAIZEL L TVWET, 1BEADEEICHELRIFEBREOBERIE. [#Fx -
EE] ICOWTIE 1 5~3 0BHOBES L RERBEARE (FE - EBARY) 30~15K/H. [EBR, £BRUERF] ICO2VWTIE3 0~4 5EMOIF

EBSLURERBENRE (F8 -

EBHRE) 15~0EETT,
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Advanced Biodynamic Chemistry

28y

7KEE3MR B=E BFMEELIT XL C6HRE
2025

FEE &8 I B R EA M ®RiB. 2K BRE

HAFE

ABB-AGC508J

Bin P RAYI B 5 O ¥RE T

Functional evaluation of foods and natural products

RBEETIE. BROCRAYRD OBENETMZFE T2 L & HI0, BEEERED ICEDL2RINOEGRAMRDOEREZ R
HB,

The purpose of this course is to learn how the function of foods and natural products are evaluated, and to deepen
understanding of the latest research on life science related to functional food compounds.

B, KA. 1A
Foods, Natural products, Functional evaluation

BRPRAYES B R 7/ —)b, BEREIRE) ORBEEETEE F.8,
Students learn how the function of foods and natural products (e.g., polyphenols and functional lipids) are evaluated.

AHERIL, BXOFEME L. ClassroomZz AW ZHEFEICLIMERKET A XAy avziTVWET,

22 23— F :harbnqq

1LABEROHA LV R (BY @ 1)

Guidance (Lecturer: Prof. Nakagawa)

2.1 T F > DRINEIRE D

Al (B : )1

Evaluation of absorption kinetics of catechins (Lecturer: Prof. Nakagawa)

3.7V T = ORINEREDFHE (B ¢ fh)I])
Evaluation of absorption kinetics of anthocyanins (Lecturer: Prof. Nakagawa)

AZDMDT ZHK/ A FORINBEOTME (B : 1)
Evaluation of absorption kinetics of other flavonoids (Lecturer: Prof. Nakagawa)

571003/ 4 FORIRBEDTM (B : )I])
Evaluation of absorption kinetics of curcuminoids (Lecturer: Prof. Nakagawa)

6.0AF /A FORINBIKEDTHE (B @ XIR)
Evaluation of absorption kinetics of carotenoids (Lecturer: Associate Prof. Eitsuka)

7.%49 2 b7 4 LORINENREDFHE (B : KIKN)
Evaluation of absorption kinetics of xanthophyll (Lecturer: Associate Prof. Eitsuka)

8. ha 7z A—ILDOHFHERED

Al (B k)

Evaluation of molecular functions of tocopherol (Lecturer: Associate Prof. Eitsuka)

9 bIAMYT/ —ILONFHEEEDTE (BY 1 XIR)
Evaluation of molecular functions of tocotrienol (Lecturer: Associate Prof. Eitsuka)

10.Z DbDOBEAMEE X I v O FHEEDFHE (B : FH)

Evaluation of molecular functions of other fat-soluble vitamins (Lecturer: Assistant Prof. Ito)
INLTFFF /DU A L OHTFHREDTE (1BY : #)

Evaluation of molecular functions of 1-deoxynojirimycin (Lecturer: Assistant Prof. Ito)

12.Z DD ACEEESD F 0D FHEEDOSHE (B : /)
Evaluation of molecular functions of other water soluble low molecular compounds (Lecturer: Assistant Prof. Kato)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 5 7
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UNIVERSAL PASSPORT RX[3]

B.77X3A—F Y OHFHEEOTE (1B @ Nk

Evaluation of molecular functions of plasmalogen (Lecturer: Assistant Prof. Kato)
14U Y EEOH FHEEDFHE (B : ZA)

Evaluation of molecular functions of phospholipids (Lecturer: Assistant Prof. Otoki)

15.Z DD IEE DS FHEEDTE (B 1 Z2K)
Evaluation of molecular functions of other lipids (Lecturer: Assistant Prof. Otoki)

P2 =R livap:S

ERAMEE

ZREBLUBEE

RERRENZE

R - RERIRE

AN

1EEORENBIR, 4 5BFHOPEZLEETIANTE L > THERTHILZRELLTVET,
HE] OV TIE 1 5~3 0 M DIRES L CEREREARE (F8 -
EBLUORERENRE (78 -

LR—FOABRELVEE~OESETIHET %, [A] ULOBEZBEEEEEDIORREEICHDLDICT 5,
Students are evaluated comprehensively based on their final reports and level of class participation.
Students graded A or higher account for approximately 30% of all students.

REF, BRF. £4F, BLFE. DTERICEI2ERMBEZET LI ENEE L,
Students need to understand the basic knowledge of nutrition, food science, biochemistry, organic chemistry, and
analytical chemistry.

BECRHT 20X, PLUBETRH T 2HIXUCEHINTLESER
Research papers and its references which will be provided in the class.

FEBECREANRICE L EFFEEN KD OND,
Students are required to prepare for class according to the goal and contents of each class.

F7 4 AT 7=, KKEL6:00~17:00L ¢ B, FRIICE-malFETERTZ 2L, BEDERLIITROEY,
E-mail: kiyotaka.nakagawa.cl@tohoku.ac.jp

Office hours are from 16:00 to 17:00 on Wednesday. Make an appointment in advance via e-mail or other means. The

contact information of the lecturer is as shown below:
E-mail: kiyotaka.nakagawa.cl@tohoku.ac.jp

2023/12/26 16:47:02

EERE) 15~0BMTT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 5 8
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Bioorganic Chemistry of Natural Products
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M1, M2

HAFE

ABB-AGC509J

RARORRMCEMR (RR. BERE. Al FARE. £4M)

BREORAMCFONRIILETH Y. BEt, BERTE. S, FREF. £8RAL. ZANLAALORIDEDH
%, AHBETIE. 2RTNMRPEEMSZ RS b L AW L —F > OBERFT O EEEE L. JEPNOED S DIk
ZHES DTEERR, TolC. RAYOe=aKk. (FAERE. £8MICET 2 REBMEICLFN,

KAWL Z, Hif, BERE. AKX, FAEFE. £6M. NMR, MSZ~XZ b
B FERAYDOBERENTEDLIICHRDTE, -, BEORAYILZZZAENICENT &,

DEICH LT, WEEREOERLER%Z, UTDClassroom TS, 124t L £9, Classroom Class Code: a7zrdyd

Classroom Class Code: a7zrdyd
1. RAMONMR, MSIC & 2 & & A-1 (LTEY)

2. £ETEMRIE R &L RABRICEY OIRF (LA —)
SRAYMOHY) LbZE VBB BREHILE (BEXE)

4 EBRBEROEEERT & SR (TREER)
5.5 WEER & HRIC K 2 RAMARK(B RERH)

6.RABRAMTHRERERARDL OZR, RAYDONMR, MSIC & 2HEERTETA-2 (LTxY)

TREIC L DRABEAEDTRSHERABTL O OFEK, RAYONMR, MSER VL EERMRE-1 (LTFEY)
BFEICL ZRAFRIEYITHREFERABY LDFER, RAYONMR, MSZRAWEEHME-2 (LTEY)
9I.FEIC L DRABEIMEYTRARERABRL) L OREK, RAVTRAEERERK]L (AHK—)

1024 ICL 2 RAFREYTHRERRABRY L ORK, RAVTHSESRERR2 (AK—)

11. ZEICLIRABRECEVFAREREEZANTL O OREK. RAVHRSEERERR3 (AK—)

12. RAYLRICET 28BS, BT 2, (FPEHEE. 8 LTEY)
BRAYIRREERRICELCELDIWLTEY)

URRDARREERRICBELTEEH2(LTEY)

IS RAMARSEERRICEAL TELH3LTEY)

e =R livap:s

EBFIES

HEZARE L. REABTIHET 5,
RABRICAYIRTOEEN DIBEEZRA T, BEFHEEZHANT, EROLERET D &,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 5 9
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BEE  BELEAYMDRARYT MVICK BETEE H8AR  Silverstein, Webster, Kienmle, Bryce®. &2MiA. ERER. &
H#R, BFILZERA

REARICSCIEREBE LI KRDOND,

WFA 74277 —: BEFLERRICEE., £71EX— L E7zLClassroom TR FIT £ T,

(2)E-mail: L mari.yamashita.cl@tohoku.ac.jp, kK keiichi.konoki.b2@tohoku.ac.jp, {84
masaru.enomoto.a2@tohoku.ac.jp, THyuta.kudo.d5@tohoku.ac.jp, B Eyasuhiro.meguro.e6@tohoku.ac.jp
FRERIEH - RTEE (20255 ) IXFI#ET %,

2023/12/26 16:47:02

1BEMOFEERNBIE, 45KEOFBELELTINBREZL > THRTIIL2BELLTVWEY, 1BMOBRBICAHAELRZFEREOBRIE. HE -
HB] ICOWTIE1 5~3 0 FH0IRES L RERMARE (FB - BBAL) 30~15KH. [ER EBRUER] C2LWTIE3 0~4 5 KH0F

EB LURERBHARE (F8 -

EBLEE) 15~0B/ETY,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 6 O

2/2



HME%
MBH% (EEH

B

B oS
Advanced Food Engineering

28y

AR L—

R - @k KEE2/R 4 BEELIE S XFELHEER

it
il

ik
okk

F#EE

i
$t
iz}
H

BuHE
pog ETd

WHRI—Z - FH (M - &
#

ERESE HAEE
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AT 4 TIRERE
FTEREMA

MRt Z BT 2RRZHAET 2-DIHELRRFLIFEZERDS
Science and engineering needed to develop functional foods

BERIZFERPEYRRECERS - TNIE - ZHRAT-ODEERFEEI/ITEICASZ Z L, KEREAZECHERLZV L B
ML FOREIFEHEITRITNIEARLALI LEOMBFLAMENH D, CNOBREFEOMED., BEOERH LWV ILEMR
I7ALRITEATNS ZEZFR,

Since foodstuffs are of biological origin, they are multi-component, inhomogeneous, and diverse, so various
characteristic values are indefinite, there are many semi-solids containing water and bubbles, and the products must
satisfy human tastes. There is a peculiar problem of. Learn that these food-specific problems lie in real-life foods or food
processing processes.

BRO—REEEE, TRESEE. = Ri%6E

BiaOEE & e

MBI, THRLF—INR, EXTH. KRB, EH B8 ME. MEE. 7V IT0ER. 74 v 7 0ERL RE. &
1% RE

Primary function, secondary function, tertiary function of food

Food structure and function

Mass balance, Energy balance, Dimensionless number, Sterilization, Heat transfer, Stirring, Viscosity, Viscoelasticity,
Fourier law, Fick's law, Adsorption, Drying, Storage

RET—~

REOENLHE

*—7—F

BmeL - T8 T 2B0YHEEL E BROEEENSORZNAEHNERETE. BmOEECYMZRIHT 2HEROEST
ZBEDLIETED,

Understand the changes in physical properties when processing and storing foods and the scientific aspects of food
functionalization, and be able to formulate research guidelines for creating food functions and physical properties.

#EDBERIE

REANR - HELEETE
HEIA VTV FEATTS,

27 ZX3—F : m3pfndx

F1E: A4 XV R
Introduction

F20 RREEORY (—XREgEE. TRigEE. = RikEe)
Science of food functionality (primary function, secondary function, tertiary function)

F3E: BRORE (FHT)
Science of food (polymer)

HAE: BRORE (HEHR. Ty 3y, 8K
Science of food (dispersion, emulsion, foam)

Bo5E: BROME (FL)
Science of food (gel)

Fom: KyEHEEZNZFHEL/-B&INT
Water activity and its application for food processing

F70O: BRMIERZ 29ER (BRH7X/TL)
Physical properties (food glass / rubber)

F£8H: BREYIE
Bioengineering
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F9MHE : BRI TE
Applied optics in food science

#1000 : E—-LBWEICRZ2BEREARE GRo)
Food development seen in beer production (fluidity)

#1110 : - L REICR28MME% WWEBE)
Food development seen in beer production (mass transfer)

F12[0: E—LEEICR2ERAR Eow)
Food development seen in beer production (membrane separation)

5130 WAVICRIARER (GHY)
Food development seen in bread making (heat transfer)

F14RE: WAVICRZERERE (LFRY—)
Food development seen in bread making (rheology)

BE15ME: "WAVICRZERER (NUVEBRICKLDEE
Food development seen in bread making (fermentation)

DR fiabs REBDNABRE L R— F TFHET 3,
EEFESE BICBEE LA,

*rFer FTRNERST 5,
s%% [RKTY) AFRKTYS  PABE

SE-B N S . . N
BHEBLUSEE SEE [ARTS - EWMLETE]  KHEE - A
5% [ER BGMTII ALz SERS - Ik
BRI RS BBEDERN L BEERT 5,

R - RERIRE

Jr (1) 74277 —: bk
I (2) E-mail : atom@tohoku.ac.jp
BHTAAT 2023/12/26 16:47:03

1EUDOIRERBIZ, 4 5EROFEAVRBELTINEE Lo THEMRT DI EAIZEL L TVWET, 1BADEEICHELRIFEBHOBRIE. [#Fx -
EE] ISOWTIE 1 5~3 0BHOBES L RERBARE (FE - EEARY) 30~15K/H. [EHR, £BRUER] ICOV\WTIE3 0~4 5EMOEF
E¥BLOREBRARE (F8 - EZALE) 15~0BHTY,
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Advanced Lecture on Biological Chemistry

Advanced Lecture on Biological Chemistry

B 2B

TAZK— A 1st Semester

A - # EhEE HE

FREE

AL E B'EA B, FE &= /J\% Bl—. NI BAL ﬂ?ﬂ%% ’Fa”:i —H BA BE #xX &b #E. HR Hih. fH
B, Bl RE £F = RE . BE BE OEL B

WRFE

WRIA-R - FH (- #

#)

ERAEHE

BB YT
AT 4 THRENE

FEEERE
RET—< Biological chemistry for agricultural and industrial applications
This class is designed for graduate-level students interested in biological chemistry in the fields of agriculture and the
B0 B L EE biological industry. The class aims to provide students with a comprehensive understanding of the chemical principles
< that underlie various biological processes and how this knowledge can be applied to address agricultural and industrial
challenges.
s p Plant Nutrition, Molecular Biochemistry, Enzymology, Applied Microbiology, Applied Bioorganic Chemistry, Plant Cell

Biochemistry, Fungal Biotechnology

Students will have gained a deeper understanding of the chemical principles underlying biological processes and their
2EQHEFE applications in agriculture and the biological industry. Students will have developed critical thinking skills necessary for
solving problems in these fields.

RERR - HELEETTE

Class code : 7tcbjlu
1. Impacts of autophagy on nitrogen use efficiency in plants (Ishida)

2. Robustness of photosynthesis in natural environment (Wada)

3. Regulation of gene functions by chromatin and nuclear architecture (Harata)

4. Biochemical Complexity of Aging (Horigome)

5. X-ray visualization of micro- to nanometer scale hierarchical structures of biological cells (Takayama)
6. Sugar meets protein: Molecular and structural basis of carbohydrate recognition mechanism of lectins with diverse functions (Ogawa)
7. Research on the pathogenesis of neurodegenerative disease using yeast reconstitution (Futai)

8. Structure and function studies by visualizing proteins at the atomic level (Hidaka)

9. Study on the anaerobic lactic-acid-assimilating rumen bacteria (Kaneko)

10. Natural products and their application to agrochemicals and/or medicines (Enomoto)

11. Approaches to drug discovery by natural product synthesis (Meguro)

12. Biochemical aspects of nitrogen metabolism in plants (Hayakawa)

13. Adaptation of plants to various concentrations of nitrogen in the soil (Kojima)

14. Nutritional stress response in eukaryotic cells: Lessons from yeast (Shintani)

15. Genome mining for the discovery of novel cellulolytic enzymes in filamentous fungi (Watanabe)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 6 3 12
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AESHI A & Attendance to the lectures 50%, reports 50%.

pi- el 4= University-level knowledge of chemistry and biology

HREL LUVSESE Specific textbooks and references will be recommended by the respective instructors for each topic.

o . Students are expected to review textbooks, lecture notes, and references to deepen their understanding of the class
SES 2E

B RIS material.

RE - RERIIRE

Instructors: Hiroyuki Ishida, Shinya Wada, Masahiko Harata, Chihiro Horigome, Yuki Takayama, Tomohisa Ogawa, Eugene
Futai, Masafumi Hidaka, Jun Kaneko, Masaru Enomoto, Yasuhiro Meguro, Toshihiko Hayakawa, Soichi Kojima, Takahiro

5% Shintani, Akira Watanabe
Please ask questions and contact instructors via Google Classroom.
BEHAM 2024/02/25

1EUDORERBIZ, 4 5EBOFEAVREBELTINE AL THERT I EAIZEL L TVWET, 1BUADEEBICHELRIFEBEOBRIE. [#Fx -
EE] ICOWTIE 1 5~3 0BHOBES L REREARE (FE - EBARY) 30~15K/H. [EBR, £BRUER] ICOV\WTIE3 0~4 5EMOIF
E¥BLOREBEARE (F8 - EZALE) 15~0BHTY,
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BE%Z (%E:E Advanced Lecture on Food Science
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F—7—F

FEOIERRE

REANR - HELEETE Class Code: ctfhme6

1

2

9.

. Overview of Food Immunology |

. Overview of Food Immunology Il

. Overview of Bioactive Constituents in Functional Foods on Obesity

. Current knowledge of amino acids supplementation for the prevention of diseases

. Current knowledge of water-soluble vitamins supplementation for the prevention of diseases
. Current knowledge of fat-soluble vitamins supplementation for the prevention of diseases

. Current knowledge about functional evaluation methods

. Current knowledge about functional properties of foods

Current knowledge about functionality of natural products

10. Introduction to Food Engineering |

11. Introduction to Food Engineering Il

12. Introduction to Food Engineering I

13. Chemistry and biochemistry of marine toxins |

14. Chemistry and biochemistry of marine toxins Il

15. Chemistry and biochemistry of marine toxins Ill

BB R 77 i
ERAMEE
EHEBLUVSEE

REREAPE
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1BEMOFRERNBIE, 4 5KEOFBELELTIRNBTEL > THRTIIL2BEL L TVWEY, 1BEMOBRBICHELRZ2FEREOBRIE. #Hx -
HE] ICDOW TR 1 5~3 0 MORES SRERRARE (F8 - EBARL) 30~15KH [ER EBRUER] IOV TIE3 0~4 5 KFHOE
EB L ORERMBNZE (FE - BEBHLE) 15~0KHTY.
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MR fmEE

Research Ethics

1B
1R B=E
ENC

HAFE & R5E

ol

FMMRICHE T DRETH - FRENRLITRNERECER

FHHARICE T D RIETHA L EEH 2MRED, BABRORE, HAROFFEH, DET, MRT —KXOBRWERE, I
BRRFARCERICVW-ZETOBRBICEVWTHIRELV R I REREEEFICOWT, B - FRT D5, FEICET—ZR
27 4 —([The Labl) & &H. EEMN HIMTHEESBRERIT 2,

MRGE, NHAREORIEL., BEHIAREOTHIOVWT, MRICHITEIFRETA, T—R0OHKW, EHEHFEDOIL—
W F=Y—vv 7 BRALRLEINDTH

FHAREFDI=DICHY, AREITOIMREIIEI BELRATHIDN%ET—~ L, FAROBERL BN, HARE
DESBEFEICOVT, REEHNELER, BAZRVEY., AR 2 9BFOELANGECER L, PURXORHICLER
WREFEEBET 2, EXEHIMREMRATEDERICOVWTERL, EERTES, HREFDICHEVLTHRET DERL LR
RIBORBICINTE, BIEOTTHRICENTES, FURMNHET 2FMmN L L COMEZEREL, BEmIco>n
T, RADKRE - RAZERT B,

%#$ClassroomTEME L £, Classroom|ZEHFEL TLEE W,
27 23— K : Trrfphd

FBlIE:FVIYT—>ay - FBROEDH - BMICOVWTREN (RILKFERAIELHIIEE)

E 2\ HRGEGEY=_ 17 — REAZRFLIET3(1C1E —

B3E:APRINeZ —=>7 70774 1JSTa—X (1) £HERFER
%4 :APRINe7—=> 770554 JSTA-2 (3) AR
N=F v ILEBRF B [The Lab)
N—F v LRRF BRI [The Lab)

EEN
6[E
N (E
2 8[E
90

N—=F v VREBRFBRZAM [The Lab]
N=F v VFEBRZBERHEM [The Lab]
MRGERGHY [HEOZH] BIPAREREIRREORBL /LT T4 XNy ay

BREORRD Y

BRE DR Y
DEFEEIN—TTARhyay REREDIIS
OREEL TN —T T4 Zhy>ay RIREIDIG
OREEL TN—T T4 Zhyay HROIH

DR/EEITN—T T4 RAvay HREBIBURFRESEEDIE

F10E MRGBEREGEM GEOZR] BIFHREFAEREFORBE SN —T T4 R Ay ay

% =R alivaps

EHPEE

BREAORY AL VHITENDFER

APRINNA A v 572DIDE/SZAT — RiE, SRR 1 EEDISTI—XFHEOEREFL, HoTLWAWVLWAIFHRESFEL
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[ERARFERZRBFHARE HRGEHEERE FPER]

=<2 \SHEE N N _
BRELLUEER [HEAE~= 27— REEBIET 51t — BIASPAZRESTHRL WEORECRETE)
B R tR SEEATE - EBT5.

RE - RERIIRE

FT74RT T BERTER. (FOESBRIRE(E307), (EEFRIE. KR, ZUF1T5)
l=ES E-mail: koki.homma.d6@tohoku.ac.jp
Office hour: any time in room E307

EEi=EN) 2023/12/26 16:35:22

1BEMOFRERNBIE, 45KEOFBELELTIRNBTEL > THRTIIL2BEL L TVWEY, 1BMOBBICHELRZ2FEREOBRIE. #HE -
BB IOV TR 1 5~3 0 ORES SRERRARE (F8 - BEARY) 30~15KH IER EBERUER] 20 TIE3 0~4 5 KFHOE
EB L ORERMBNZE (FE - BEBHLE) 15~0KHTY.
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Subject

English Subject
Credit(s)

Semester
Day/Period

Year

Instructor

Eligible Participants

Departments
(Obligatory/Elective)

Language Used in Course
Course Numbering
Course of Media Class

Main Subjects

Class Subject

Object and Summary of
Class

Keywords

Goal of Study

Contents and Progress
Schedule of the Class

Research Ethics
Research Ethics

1Credits

Fri.1Period Place

KOKI HOMMA

English and Japanese

Responsible Conduct of Research, avoiding research misconduct. Roles and responsibilities that researchers should
play.

Regarding the roles and responsibilities that researchers should play in the process of fair conduct and responsible
research activities in academic research, including protection of personal information, research planning and execution,
handling and storage of research data, and results presentation and peer review. English textbooks and movies are
available.

Research ethics, Managing Public Research Funds, Responsible Conduct of Research, Research Misconduct, Data
Handling, Rules for Collaborative Research, Authorship, What is plagiarism

Students should think and find answers to the significance and purpose of academic research and the responsibilities of
researchers, with the theme of what academic research is for and what the responsibilities of researchers who conduct
research are. Understand the basic ethics of the field of research and acquire the research etiquette necessary for
submitting a PhD thesis. Understand and practice responsible research and the definition of research misconduct. You
can be aware of various research ethics issues that arise in your research activities and work to resolve them with
advice. Understand the value of a PhD thesis as an academic dissertation, and understand the principles and rules of
publication for doctoral thesis.

The contents will be delivered on Google Classroom. Please register on Google Classroom.
Class code: 7rrfphd

Orientation & Introduction of this class and textbooks.

Best Practice in Research Methodology.

Watch APRIN e-learning program: JST course (English version) Responsible Conduct of Research-Biomedical.

Watch APRIN e-learning program: JST course (English version)

Responsible Conduct of Research- Humanities and Socially Science.

Interactive movie on research misconduct “The Lab”: Play a role of a graduate student.

Interactive movie on research misconduct “The Lab”: Play a role of a postdoctoral researcher.

Interactive movie on research misconduct “The Lab”: Play a role of a principal investigator.

Interactive movie on research misconduct “The Lab”: Play a role of a research administrator.

Watch reserach integrity video "Gaps in Ethics (Associate Professor Edition)" and discuss the topics.

Watch reserach integrity video "Gaps in Ethics (Student and young reseracher Edition)" and discuss the topics.

170



Record and Evaluation

Class participation
Method
Preparation You need your ID and password to login APRIN.

“Best Practice in Research Methodology Ensuring appropriate procedures and guarding against misconduct” Tohoku

Textbook and References University Graduate School of Agricultural Sciences
Self Study Review the textbook.

Practical Business

Not Office hour: any time in room E307
otes E-mail: koki.homma.d6@tohoku.ac.jp
Last Update 2023/12/26 16:35:22

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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BFET—2Y ATV EE

Exercise in Agricultural Data Science

28y
RREARR H=E RPHEIERE

EH OEX BT EF

BRIIBIIT -2V A TV ROERR
Implementing data science in agriculture

7077 I EEPYthonEFVWTAREBD T — X MBAR S FERICOVWTHEY, MELNEATI XYM E2ELERL
Y. BUETAT IV ERAVTEESNIBZETY 22 B1ET %,

Students will learn how to handle large amounts of data processing using the Python programming language, and acquire
the skills to create their own scripts to perform simple processing and to execute complex processing using appropriate
libraries.

Python, 7R ZIv s ¥R bT—RNEB, 77 7#E, Ev7HrayIalb—yary Ry —7r> 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing (NGS)

TR T IV EREPythonz AVWTHEART —2WB%2 57 AT 7 LEERTED L3 IChD e, RERY—F Y
SO TBONIRET —F%ERXA—/—AV 21— RICTRITTED LIRS I L #EEREET D,

The goal is to be able to create simple data processing programs using the Python programming language, and to be able
to analyze large amounts of data obtained by next-generation sequencers on a supercomputer.

75 223— K 1 bvugTzel #H=EH W IEClassroomIiZHEWTNRT—RA >V b7 7 A VRIEL BB EDX T,

1. Fi4 &~ R - PythonBIRIBIEOKE (BT)
Guidance and setting up a Python development environment

2EFMRICHEITIRMRY —7 » XFA - BILKFEX/XAVAOBAND T /R (ETF)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer AOBA

3R - FIHR Y TV RORBLETA T T VRAEOEE (BT)
Principles of second- and third-generation sequencing and the various library preparation procedures

4 —RFF—=2 L ZOFHLE (BT)
Read data and the pre-processing

5.23—hFU—FRo4/ LBRESI~DYyEYTENYUTY ha—L (BTF)
Short read mapping to a reference genome and variant calling

6.RNA-seq7 — & Z{E - 7 B FREELERET (BT)
DEG analysis with RNA-seq data

7.>3a—kFYU—Foddenovo7 > 7L (BF)
De novo assemble of short reads

8.8y FAEIZ & BBLASTIRTR « RV RV BEDMEE R A A V8% (BT)
Batch analyses for BLAST search and functionadomain search

IHEDEE & &t (BEH)

Numerical calculations and "if" statement

10.30F 7 LR Lxx CBE3H)

Strings and "for" statement

1LYRRETZFAILDAES CEH)

List and file 1/0
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2.7 F X T —20NEEE (BH)

Text data processing exercise

13. 703U XL LEEME GEH)
Algorithms and Computational Efficiency

BEYFTHLAY ZaL—Yar e s 7 7#HE GEH)
Monte Carlo simulation and graphing

15 MEEIC L 294 (CBEH)

Classification by machine learning

BRI

ERHES

FHELLUSEE

RERRENEE

R - RERIRE

&%

=0

BRICL Y FHET %,
Submitted reports are evaluated.

TR 7 IV EEPYthonB L UORER Y =T v A LBONET—XICOVWTO—EDMBIZOVWTFHINL,
Students are expected to learn the Python programming language and a series of processes for data obtained from next-
generation sequencers.

EAERZFERL. ZRBIEAVAL,
(BEHE)
PEFH [Dr. BonoDEBRZET — R XT A HLYA TV XA v Z—F2aFiL
Python® A K 2 X >~ + (https://docs.python.org/ja/3/)
References are handled out at every class. No textbook will be used.

BENBRETXFRZ2SEICLT BEZTVLOD, FERTOBRLAVMECERT 5, LESEELZHAT, SoICE

B RD D,
Refer to related books in the library.

FT7 4 AT T~ BREIIRERZ T HT B,
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp GE#). shuhei.miyashita.d7@tohoku.ac.jp (E7TF)
Questions are accepted at any time.

2023/12/26 16:35:22

1HEMOBERBIE. 45KHOFBELBELTIAERZ D> THERT A2 BEL LTWET, 1EUOEBEBIIHELRIZPERBOBRIE. [#Ek -
EE] ISOWTIE 1 5~3 0BHORES L MREREARE (FE - EEARY) 30~15K/H. [EHR RERVER] ICOLWTIE3 0~4 5EMOR

EBSURERENRE (F8 -

BERE) 15~08/ETY,
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UNIVERSAL PASSPORT RX[3]
BEORE
General Assessment Science of Agricultural Product and Food
2EfiL
BIHA 1st Semester

KEESR BEELIE S XEIHEER

]
it
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i
$t
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=FAK B E BB PE KRB &7 F dtk K3

7

HAFE

AAL-OAG505)

BEY - BROGRELR L MICRETHIDER & =ik
Theory and practice on quality and safety evaluation of agricultural products and food

HAETIIREORLICEAL2ERWCETNICELIEFIIERL. KEAMEICA->TWVWS, HANICIZEROEERE O
BILKICHEL, Hi—LE-ZL2EEREORELEENKRDONTVWS, RERTIE. DHEOERSR - BEVE LIUOMIGO
B REMICETIERN OERE TORNFEL TN OHMEERRT 5, I oIl HAETORR - BEYH LUMT
FBOREEREMTEBOREREFEARLITOVWTHHERT S, T LT, BHINE MYy IR EEAT, SHERLTTER
ERD D,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big problem.

With the expansion of international distribution of foods worldwide, it is required to formulate and implement unified
safety management regulations. In this lecture, we will explain the knowledge from the basics to the practice regarding
the quality and safety of foods, agricultural products and processed products in Japan and their evaluation methods. In
addition, the current status and measures for quality and safety management of food, agricultural products and
processed products in other countries will be explained. Then, select the topics explained and deepen the discussion
among the students.

B & KEY. BER NMIRR. REHE. BOoReM. CODEX. HACCP, RHlxE, HRR - BEE
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety, CODEX,
HACCP, Regulation, World food/agricultural circumstances

B L - KEPEEODBRERBLUVUZOMIBERORER O PICLRLUOERS O EK F CORFIIER. EHAEH.
EoRRE EMREV. RHOBRAIMERB TE. BROFHEE L REEORIZNHIMA AR E 28N Z2EET 2.
You can acquire a wide range of the latest information such as scientific information from the basics to practice of the
quality and safety of food resources such as agriculture, livestock and marine products and their processed foods, legal
regulations, and the current situation in other countries, and food evaluation methods. And acquire the ability to make
scientific judgments on safety.

EP

FBlIE: A bAXsvay (BHAEELRR

Introduction

20 moReL R FEHE=HR)

Food safety and security

FE3M  BROZEMEREMORSE (BHE=HR)

Science for food safety technology

FAE  BEFEREZEMICL 2FY (LEiREER)

Genetically modified crops

B5[E 7/ LRERITICE 21FY (LERFHIR)

Genome editing crops

Fol : BEYOREME (UEEBHIR)

Safety of livestock product

FBT7E:IH W IBLCZOMIROMRE LR (UEEEHIR)
Quality of milk, meat, eggs and their products, and its prospective development

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 7 6
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UNIVERSAL PASSPORT RX[3]

B8 KEWEH D2EFEL LUEROREESEF CEAFIEHIR)

Case studies of food poisoning and accidents involving marine products

FEOMm: KEMICH I 2HEEES LUORTL X7 L CEAFEHD)
Hygiene management and certification system for marine products

$£100: BRESTHRORRE (SRBCHD)

Food safety policy

F11E: BREREHEEERR (ZARBCHR)
Food labeling and consumer behavior for foods
F1200: BRELMEY L BRERN (&F2EHR)

Harmful microorganisms in foods, and inspection methods for food pathogens

F130: BRREEEIXT L  HACCPE ZDEE (2T 2AXKID)
Food safety management system: HACCP

Fl14@E:FELIL—-TOTw (RETEY)
Presentation and discussion for first group

150 :HE2/L—-TDOHH (RETEY)
Presentation and discussion for second group

BRI

EFPEE
BREBLUBEE
REREAPE
R - RERIRE

%

EHBEM

HERZKE LR— P bRICIL—TICHINTOREEREK (XT—RA Y MILBTLEYT—Yay) ICL->TEHET
%, LE—FE, BEXRONBTEFEDHLTIL—TEESE, HEORBBERERRICKEL TOREDIEZZE VAR
HACE - TFHET %2, HERKE LR— Mo MICEERROZNZTNOFHESIE 1220, 505 £ V30%TH %,
EEFBBICBNT2ERABRICOVT, F—7—F22ZICHLFE. BRNEICEDHTHOERICED,
ERFRFICENE IR HT 5,

RERFOERICEL T, REFOBINARENFZEZEET 5,

(1) #74277— (ZHEEOBENAZEEMZER L TRELXED ). BRRUEBREED 1010, BERTHRE
LYBOHARETFT 74 AT 7 — %% 2,
(2) REHE : BEHEEZ  E-mail address : atom@tohoku.ac.jp

2023/12/26 16:46:39
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KB4 Food & Agricultural Immunology Joint Lecture

BB (E:E Food & Agricultural Immunology Joint Lecture
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x5—< Basic and Applied studies on Food & Agricultural Immunology

This class aims to study the basic concepts of food and agricultural immunology and their application for drug-
independent cultivation and food production. Each unit professor of the center and collaborative professor in Tohoku

BEOBN EHME University will give the lectures to introduce their specific research relating to immunology field. This lecture is opened

using Google classroom or ISTU/DC (Internet School of Tohoku University on the Digital Campus). Students can view the
video after registration.

Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition receptors,

F—7—F Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment, Transcriptome,

HEOFERZR

Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

To understand the new study field of food and agricultural immunology and how to apply the concept for drug-
independent cultivation and food production.

RERR - HELEETTE

As#EFEITGoogle classroom%Z @ L TREINETH. ISTUICL > TIHBERHETIHELHY £7,

2 7 X 3— K:hvideylc

This class is opened by Google classroom but ISTU/DC may also be used. Information about the lecture will be indicated in the Google classroom.
class code: hvdeylc

1.

2.

8.

9.

Overview of food & agricultural immunology. (Dr. Haruki Kitazawa)

Role of the gut microbiota in health and disease. (Dr. Keita Nishiyama)

. Recognition and exclusion of pathogens in innate immunity. (Dr. Shoichiro Kurata)

. Food Immunology: potentials for better health. (Dr. Masako Toda)

. Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)
. Overview of plant immune system. (Lecturer is under arrangement)

. Overview of insect control system by plant immune system. (Dr. Masatoshi Hori)

Overview of functional food evaluation. (Dr. Hitoshi Shirakawa)

Overview of effects on human health relating to epigenetics. (Dr. Masahiko Harata)

10. Overview of plant response to environmental cues. (Dr. Yukihiro Ito)

11. Introduction of Immunology. (Dr. Naoto Ishii)

12. Overview of allergies. (Dr. Toshinobu Kuroishi)

13. Overview of mucosal immune system. (Dr. Tomonori Nochi)

14. Food Safety and Society. (Dr. Katsuhito Fuyuki)
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Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch all
lecture videos.

Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
Textbook and references will be introduced by each professor.Video materials are also available.

It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and
ocuments that are commonly available.

Important! Student who want to use financial aid for study abroad from CFAI have to take this credit.
Please check CFAI homepage carefully.
http://www.agri.tohoku.ac.jp/cfai/

Lecturers:

Faculties in CFAI, Graduate School of Agricultural Science, Tohoku University, and Faculties in Tohoku University School
of Medicine, Tohoku University Graduate School of Dentistry and Graduate School of Pharmaceutical Sciences, Tohoku
University, and Faculties in foreign institutions.

Coordinators:
Dr. Yusuke Ohsaki, Dr. Keita Nishiyama, Dr. Kazue Nagasawa, Dr. Tomoko Imoto, and Dr. Masako Toda

Contact: The time of day is not specified. Please make an appointment in advance by email.
E-mail: masako.toda.a7Otohoku.ac.jp
Please change "O" to "@".

2023/12/26 16:35:24
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Joint lecture on Disaster Recovery and Reconstruction

18

8-98 E+#ExR

EhEE B=E
BERH
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BRI RIH - B

20— ER

EREE BAE
BMEFNUVS

AT 4 TRERE

TERENE

WEHORE - BNOEIR - BRICET 2 FAEMOEA - TROUSEENRM L EHEREROSRIEIC OV TR,

RET—

-

Learning social and economic condition of agricultural and rural reconstruction after March 11, 2011.

AREBAKECERBEEZH > - HIBORMKEECREREXSE, RURLANOER - FEBRICEVWT, BXOR
FFREBENEIKRELDDEETH D, AEFAERTIE. BEPHARLABRALAREMPAED LS BEGEOL ETEASINE
BLTWKONABRT 5L b0, ZHAMBEFRERZERL W EToBREL KT L, XBEEICERLZBRICE
BREOBMNEBE BAATREZLEERT S, Ah. BREZ #BRLHTBZHEBT S,
In this course, reconstruction concept from great disaster will be discussed, and reconstruction planning, recovery
process of agricultural land, diffusion process of innovative technology and so on lectured.

BEOENE, BISRHERE. ARFK. BT ks, SRNRATES, RREE. £F. FM. AENER

F—7—FK . ) e e . . . . .
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional occupation,
sustainability, creative reconstruction

BMKEECRMAEES. RUBILANOEIR - BRICEVWTERFORLTINERE L Z I TORBELERL,
RS CEUICITHLE2HRZEBZED,

KEERD

FEDOFERE
The purpose of this course is to develop abilities to behave properly on the reconstruction ground.

BEND - FECEETE

ZoR B (EClassroomZEA L THEER L BRIBEREREL X7,

27 X3—FIE b6bx3p5 TY,

LIS 13 2 ABEEBOEIR - BEIOEE (K ilisse)
Problems of restoration and reconstruction of disaster damaged areas (Satoshi KATAYAMA)

BFERRANORE L ZOBROKESE AN (FLA®)
Effect on the marine ecosystem, and subsequent fisheries and fishing villages (Satoshi KATAYAMA)

BEEEBOEIR - BEOEREBETFOKE (BHHEE  EHKF)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)

AEFEEBROBFERELEETR BEHE  2HATF)
Farm land recovery and consensus. (Masaharu GOHKO)

5 XEHERF 1 (BAREL : ERARIER)
Disaster Social Science 1 (Naoya SEKIYA)

6. XEHERF 2 FREL : HRAMIER)
Disaster Social Science 2 (Naoya Hiroyuki SEKIYA)

TRAT— FEEORRLESHDOEE (KRAED)
Smart agriculture and diffusion problem in the future. (Ryuji OTANI)

8RR (Filanse)
Summary discussion (Satoshi KATAYAMA)
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Two reports and attendance are evaluated.

AbH>TFETIHERBAVD, LE-MEDHICiEZznE Y OEBIBE,

In making report, it is necessary for graduated students to review handouts and references.

SEEZIIOVTR, TNENOBEML’EEETT %,

Textbook and references will be introduced on each class.

FT74RTT— HEFICBAZREELAWVA, BHIICTRA VP ERSEZE,
E-mail: skata@tohoku.ac.jp (F1L%I5E)

1EMORERNBIL, 45BROFBEABRELTINBT AL > THBRTHIL2IZTEL L TVWES, 1BEMOBBICHELRZZPEREOBRIEL. #Fx -
EB] ICDOWTIEL 5~ 3 0 I 0IRES L RERBARE (FB - BBAL) 30~15KH. [ER, EBRUER] 2L TIE3 0~4 5 FH0#F

EBSUREREARE (F8 -

EEHE) 15~0BMTT,
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2vw—MEEAM
Introduction to Smart Agriculture

18

EhEE E>

it

2025

AAEE
Japanese

AR — FREOHEEZZ,

Learning an overview of smart agriculture.

27— bMRELIE, ARy MEITCERBERM (CT) 2FRAL T At - BEACERBEEEZRRT 2E2HEL T
WERHBREDZETY ., BADRETIH, KRE LTAFICHEIFECARE TR ITNETTIAWEEN S RER
FENHREL WD T, BN, AFOHRR, GEOERIERLFTELL>TLET, XERTIE. ZHRLFRETE
FAENDRAY—FREOHEZEREL, INALDAY—FREDERAEEEZONDIRENEES Z LI EHVENTT,

Smart agriculture is a new type of agriculture that utilizes robot technology and information and communication
technology (ICT) to promote labor saving, precision, and high-quality production. In Japanese agriculture, there are still
many tasks that rely on manpower and can only be done by skilled labor, and as the number of farmers decreases
sharply, labor saving, securing manpower, and reducing the labor burden are important issues. The object of this lecture
is to understand an overview of smart agriculture that is being developed in various fields and to develop the ability to
think about how to utilize smart agriculture in the future.

Av—bRE TARPRRE LU rIT—% BEHE. 0Ky b TRUF B FREDT

Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-destructive
analysis.
AARDEBEOEREICEIT T, Av— FREOEAMLFEEZERT 5,

The goal of this course is to consider the usefulness and problems of smart agriculture for the future development of
Japanese agriculture.

Z DR B IXClassroomZEA L CHEER CHERERERELET,
72— Kk b7daeip TT,
ClassroomiZ7 72X LTI/ 7 RA—=FEADLTLEEET W,

1LAVIvF—vay: Av— FEEOBRRESHORE
Orientation: Smart agriculture and diffusion problem in the future.

2.2 — PEREOER LR AR
Practice of smart agriculture: Case of land-use agriculture.

AT — FEREOER  BERE=R
Practice of smart agriculture: Case of greenhouse horiculture.

AR — PRELEEAV 7T IXLF—BIER
Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.

BAV—MRELEEAV7 T ARy MERR
Smart Agriculture and Production Infrastructure: Utilization of robot.

6.AV— FERELEEAVT T :

VE—bEVYI VIR

Smart Agriculture and Production Infrastructure: Remote sensing.

TAT— MBELTEA V77 ERIENTIC L 2 REEER
Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.
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8.X%— M EEDITHIER
Government policies for smart agriculture.

FERELVLER— b (LROBEEARH S 2 DR (CEDEFHET 2,

FiHERTE 75 7%
Submitted reports, attendance and so on are evaluated.
BH>TFETI2HLEIFAVH, LR— MERO =D ICIZZT NG Y OBEBIPBHE,
L ACE
In making report, it is necessary for graduated students to review handouts and references.
SEZFIIOVT, TNTNOFBAHIEERTT 5,
HRBELUBEE
Textbook and references will be introduced on each class.
FERRANFE

RE - REIIRE

iz FT74RTT7— FFICBAZIREELAWVA, BHIICTRSAV MERSEZ L,
IR E-mail: ryuji.otani.d2@tohoku.ac.jp (K&E=)
BEFE AT

1EUORERBIZ, 4 5SEBHOFEAVNELTINEE Lo THEMRT I EAIEEL L TVWET, 1BADBEEBICHELRIFEBEOBRIL. [#Hx -
EE] ICOWTIE 1 5~3 0BHOBES L RERBEARE (T8 -EEARY) 30~15K/H. [EBR, £BRUER] ICO2VWTIE3 0~4 5EMOIF
E(¥BLOREBRARE (F8 - E84E) 15~0BHTY,
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Biodiversity in plants and microorganisms and their symbiosis

28y

EhEE E>

it

MEE  GEXER. WL EA. BHE BGA RE OB ZH TE

BEERRICBIT2REREE L VCEYLHREICOVTESR

Learn about environmental conservation and biodiversity in a complex ecosystem.

TR - By - AR CEEERERRICB T IREREA O PICEYEZHREOHIFTICSOVWTERIOMEE S L ICHEN - #BRET
J. INOLDOREFICEIT HEEZRD D,

Explain and give lectures based on the latest knowledge on environmental preservation and maintenance of biodiversity
in complex ecosystems such as forests, grasslands, and rivers. We will deepen our understanding of these fields.

EYSIRIE. BIEFRET. HEY

Biodiversity, genetic analysis, microorganism

BENS L OHMEDOEYEHREZIRLCRH L. ZHREOBNFRICOVWTERT 5,

We recognize the biodiversity of animals and plants and microorganisms broadly and understand the diversity analysis
method.

BED—E%, LT DClassroomTHI(S - 12t L £ 7,

« 7 Z7ZX3—F :zI5bvTs

F1H: EYEHEL AL FGELEA)
1: What is biodiversity (Suyama)

F200: EMEHRETBRELED, FBILER)
2: Why biodiversity is needed (Suyama)

F 30 EYLHEEELS BRIEMEA, FELEA)
3: What is the cause of losing biodiversity (Suyama)

FAM: EYEHgteofExBiEL T BILEN)
4: Aiming for coexistence with biodiversity (Suyama)

FE5[E  ABEBREFEOHR (INEEEAER)
5: The world of zoonotic diseases (Kato)

6 [ FRMEYDSERME (MEEEARER)

6: Diversity of pathogenic microorganisms (Kato)

FTE: AXVERBOEE (ZHTH)
7: Symbiosis of methanogens (Tada)

FE8[l  RELXEEYEIALL-ERER (ZHTHE)
8: Resource recycling using nutrient symbiotic organisms (Tada)

FEOM: M—AVADOHEE (ZETE)
9: Symbiosis in the lumen (Tada)

F10E: MEVOREBRFREFNALZT ALY —AIHE (ZHTH)

10: Energy creation using symbiotic relationships of microorganisms (Tada)
F1 106 FMMEDOZERE CREL)

11: Diversity of forest microorganisms (Fukasawa)

F1 20 FAMEDOLERR CRELE)
12: Symbiotic relationship of forest microorganisms (Fukasawa)
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#1300 EREYORRESEE (BHEL)
13: Origin and symbiosis of eukaryotes (Fukuda)

F14E: EYSHEEOFA BHLEA)
14: Utilization of biodiversity (Suyama)

F15H:BHROFLD FELEA)
15: Lecture summary (Suyama)

BRI

W

EHPIES

FHELLUSEE
RERRANRE

R - RERIRE

G

EEdSEb

1B ORERR &,

HERRE LKR—F, LR—MIBBEABROENS L, BRTRSZFBEICODVLTHLVEREZMA - DZRET 5,
Attendance status and report. The report is a summary of lecture content plus detailed comments on the subject handled
in the lecture.

FEHICBIT2ENFEB LN TFEYE,
Biology and molecular biology at an undergraduate.

Environmental science: A global concern 15th ed. Cunningham, McGraw-Hill Education (2020)

FT74—=RT77— 1 ELICERITBRVD, BRX—LAEETHEMEZZITT 2,
Office hours: Especially not set up, but always accept questions by mail, etc.

2023/12/26 16:35:25

ASISFHNFEEZRELTINRZL > TBRT e aRELLTVLEY, 1EUOBHIILELLEIFEREOBRIE. [#FE -

EE] ISOWTIE 1 5~3 0BHOBES L RERBARE (FE - EEARY) 30~15K/H. [£H, £BRUERE] ICOV\WTIE3 0~4 5EMOIF
(B LUOERERBAZE (F8 - BERE) 15~0BHTT,
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Intellectual property and industrial development

28y
U H=E RPHEIERE

W WE OFIE A HA M

EYEERFICE TS, HRRAR. EERNEX EANMEORBRICOVERZRD S,
Understanding of the relationship between intellectual property and research and development, industrial technology and
in the field of bio-industry.

EYEERFBOMOMEICE L THEECHRNT %, ZHEEIE. EROEYEEFEROMFZRE L AREEZT> LT,
HF~DBRERD D,

Lectures will be given on intellectual property in the field of bio-industry. Participants will deepen their understanding of
intellectual property by investigating and conducting presentation exercises on the actual intellectual property in the bio-
industry area.

455 /intellectual property

EYEEICEVTE, MNHMECRELMNHMELZZHALZEETINERIN TV S, FERTHBRFZEEMESES
BTOMNMEICET 2EAME BT L. EXRR L OBRRZERT 2,

In the biological industry, intellectual property protection and industrial activities utilizing intellectual property are being
conducted. In this lecture, students will acquire basic knowledge about intellectual property in the field of bio-industry
including agriculture and understand the relationship between intellectual property and industrial development.

2 2 23— K Class Code: avmbkkd

Industry-academia collaboration and intellectual property

2 FOR B FEVE DM - HF AT

Overview of Intellectual Property Rights-Patent Rights

3EATRAIN AR

Prior literature search on the technical field of interest

AA5FFHIBE & MR

Patent application and acquisition of rights-Application

5. MR9EE DER

Utilization of Intellectual Property

6. MR BA ENE D RBI-EERR - EYBIEFHH

Overview of Intellectual Property Rights-Medical / Biological Inventions

7R EF EVE D EH- B & 0 R FEA
Overview of Intellectual Property Rights-Invention of Food Use

SAVF v —RIH - Ty LT LF =y TEEOERR
Current status of venture creation and entrepreneurship development

QEERMARR 1 BEMRIEBFICES T D EATRHR
Industrial Technology Development Theory 1 Technology Development in Research Department of Industry

10.EEZERITBARR 2 BEMRIBPUCE T 2 ML
Industrial Technology Development Theory 2 Patent Application in Research Department of Industry

11 EERMERBI MICEIWEEL
Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property
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12.AFTEFEICHEITE Y RVER
Risk management in research activities

135 F R L BRI 2 RIBAT-MIRAARORRICET 2BER
Patent application and acquisition of rights 2-Points to note regarding publication of research results

145 REES - 81Y - Y - BEY

(FFFREERY 2EORERRB LUZTNICHT 28

Patent Search Exercise-Animal, Plant, and Microbial Products

(Patent search exercise: Student research presentation and commentary on it)

15 ATES - BR
Patent Search Exercise-Food

RIS LR — b TR 5,
Performance will be evaluated in the report.

P2 =R livap:s

ERFES

W

Z2EZE - STERNE DA RFNNMEY =27

AHEBLUSEE BHFEER 75 v b 74 —L4 (https://www.j-platpat.inpit.go.jp/)
RERRN2E

R - REMIRE O

wE

BEAS 2023/12/26 16:35:26

1HUDOIRERBIZ, 4 5SEEOFEAVRBELTINBE Lo THERT DI EAIZEL L TVWET, 1BADEEICHELRIFEBEOBRIL. [#Fx -
EE] ISOWTIE 1 5~3 0BHOBES L REREARE (FE - EEARY) 30~15K/H. [EBR, £BRUER] ICOVWTIE3 0~4 5EMOIF
(B LOREBBARE (F8 - EZALE) 15~0BHTY,
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BE%Z (%E:E Scientific English in Action
BRI 2BfL
CARR—
BEH - #EEF S IE5R HE BFIESERE
HEEE
[EEE ] AMES CHERYL LYNN
NHRFE
0 — . B8 IME - E
i;)%] R BH (e - R ADA4009 BiTHA EERIFTEEE Scientific English in Action
fEREE

BMBEFNYVS

AT 4 TIRENB

FTEREMNE

RET—< Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

The object is to teach students patterns and templates that will help them develop effective skills in presenting technical
material in the form of written reports and presentations. Through this course, students will gain a solid grasp of the

REOBWLBE fundamentals of scientific English, which will improve their ability to summarize their own ideas and theories, as well as
those of others. A large portion of the course is dedicated to mastering the techniques of writing grant proposals and
communicating research gaps, objectives and findings.

F—7—F Practical English communication, reading, listening, presenting, writing, international exchange, research ethics

The goal is for students to use English as a tool to learn to decipher scientific journals and magazines articles, social
HEDIERE media posts, improve comprehension of video and audio material, report on findings, and to write and edit a scientific
grant proposal.

RERES - AELEEFE Class Code : z4ed4ijt

1. Introduction.
(a) Fundamentals: Proper style and content; small-group discussions; peer review; collaboration
(b) Methods: Putting scientific English to work every day.

2. - 4. Summarizing scientific theory, scientific method, avoiding plagiarism

5.— 6. Putting to use writing tools, citation tools, editing tools, group work tools
7.- 8. Listen and learn; Twitter posts, diversity statements.

9. - 11. Grant proposal- Background and Literature Review

12. - 14. Grant proposal- Methods, Budget and Timeline, Bibliography, Conclusion
15. Class mini symposium

Methods: Review of readings, vocabulary challenge, skimming journal article content, constructive criticism and editing, recapping research articles,
discussions, mini-presentations, class outing.

Attendance and participation* during lectures (25%); Reports (40%); Final Grant proposal (25%); Mini-presentations

FRAEETE /T % (10%)
. Students should have an interest in current trends in science and technology. Having an understanding of scientific
EHPIES

terminology; awareness of the critical importance of research ethics and hypothesis-driven research is also important.
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As assigned. Weekly journal articles on current scientific trends and technology will be assigned for self-study and group
discussion.

Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A strong

emphasis is put on participation* (attending every week), and a pass is only possible for those who complete the final
report and presentation.

There is much to learn about presenting science. *Participation includes in-class discussion and peer review.

2023/12/26 16:35:23

1HEUORERBIE, 4 5BHAOFEEZLEL T IRNRZL > TERT 2 L2 BRELLTVET, 1EUOBRICLELAZFEREAOBRIL, [HFE -
BB ICDWTIE1 5~ 3 0 BRI OEREL L CREERNARE (FE - EBLL) 30~156ME, [RR RERUER] SO0 TIE3 0~4 5 HHEHOR

£ L BEBEARE (3B -

EBLEE) 15~0B/ETT,
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Traing for International Practicals

y3-:Xivi
EiER B=
gl =

EEFR - RBEANOHRKRSMEARIM
Participation in presentations at international conferences and meetings and research exchanges

2EIU EOERESR - RSBEAORKSMEAHET 2R MEE S L <X, 10BMULE, S0RFU_EDENFFTERE DR
BEEITV, ZTOMRBREEZERT 2,

Participate in at least two times of presentation at international conferences and meetings and accompanying research
exchange activities, or study abroad at an overseas research institution for at least 10 days or 80 hours, and prepare a
report on the results.

EERNFREBTHIDOIIERBERAFLOEROBZEI TORKLEMIMORLEZT—~ e L, REZBL CEBRNAESZREF
S THIRZTET 5 AMBEREZRT,

The theme of this class is to deepen the practice and expertise of the English skills acquired in Practical English for
Science in actual situations, and to encourage the development of resources who can lead research from an international
perspective through the classes.

WEREDO—E%Z. UTDClassroomTR(E - BEHELET, 7F7X3—1F ! eebp2fq
We use Google Classroom. Class code for joining Google Classroom: ee6p2fq

PRRTART %

W

EHPES
HR &
RIS

BLUSEE

2EIU EOEBRFS - REFEANORKSIE AT 2ARREES L <1E, 108EULE, 80HEU LD BEAMFTEE DR
BEETV, TORRREEICLYFTMET 5,

Participation in at least two times of presentation at international conferences or meetings and accompanying research
exchange activities, or study abroad at an overseas research institution for at least 10 days or 80 hours, and will be
evaluated basis of the result report.

191



R - REARE
%
EE=EN) 2023/12/26 16:46:41
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Chemistry of Biomolecules
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EYERRAERIEYICE T 2R L EYFE
Chemistry and Biology on Bioactive Natural Products

BRABEYEEZET I2RABEAEYICOVT, Hit - BERTEDOFERCESHRER, £BERAAN=XL, LFEERE
ZIOWTHHEE RD D, TERICLI2EMEUERAERECEYICET L R—- MERB LB T LEYTF—>a v (87—
4> b EER)LEET S,

This class provides students with basic and advanced knowledge on natural products chemistry that includes isolation,
structural determination, biosynthetic pathway, action mechanism, and chemical synthesis of biologically active natural
products. Students are required to submit a report on the chemistry and biology of natural procuts and to make a
presentation in PowerPoint on the contents of the report.

RABRACEY), EWENE, BERE, L5, FAKE, LFAK

Natural organic compounds, Bioactivity, Structural determination, Biosynthesis, Total synthesis

BHECEYMOBERTE R BEEREZBETILLHIL, RAYLCEERORFOMRIRNLMARFEZ2ERL T, B
DRELRIARISTENIED LI ICHD T &,

The purpose of this class is to help students acquire advenced methodologies for structural determination and synthesis
of natural products as well as understand state-of-the-art researches on natural products chemistry.

27 Z23—F :bmazegy, MEFBHRLZTHEEZICLDTLEYT—avTEDETH, RRICLVAVFAVHHBLTRET2A8EELEHY £7,
1. RREILEY D 2EK-1 (BA)

Total synthesis of natural products—1 (Enomoto)
2. RRE# e oLEK-2 (BR)

Total synthesis of natural products-2 (Meguro)

I RAEREYOERE, BERE, £EEA-1 (LTF)
Isolation, structural determination,and biological activity of natural products—1 (Yamashita)

4 RAREHEYOERE, BERE, £BEA-2 (K
Isolation, structural determination,and biological activity of natural products—2 (Konoki)

5. RAFMEYOEE, BERE, £BEA-3 (TH)
Isolation, structural determination,and biological activity of natural products—3 (Kudo)

6. EMFURRBRIAYICE T 2 LR— h ERREROIER

Preparation of a report and a PPT file on biologically active natural products

1. EYEERAERLCAYICET 5 LR — b ERREMDIER

Preparation of a report and a PPT file on biologically active natural products

8. EMEUERABAEMICET 2L R— b ERREROIERK
Preparation of a report and a PPT file on biologically active natural products

9. EYEMRABRCEYICET LR — F ERREROER

Preparation of a report and a PPT file on biologically active natural products

10. £WEMRABRAEYHICET 5 LR — b ERRER DR

Preparation of a report and a PPT file on biologically active natural products

11 EYEMRABRILEYICET 2 LR — b ERRER DR

Preparation of a report and a PPT file on biologically active natural products

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 194
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12. £YEURABRIEHICET 5 LR — b ERRER DR

Preparation of a report and a PPT file on biologically active natural products

13. EYEMRABRILEYICET 2 LR — b ERRER DR

Preparation of a report and a PPT file on biologically active natural products

14, LFE— MEHBLOLE— FABICET 2 LE YT —2 3 v & 5m-1 (EAand/oriT)
Submission of a report and presentation on the contents of the report-1 (Enomoto and/or Yamashita)

15. LR— MEHB L OLR— FRBICET 2 7LE Y T—2 3 v L 58Hm-2 (Aand/oriF)
Submission of a report and presentation on the contents of the report-2 (Enomoto and/or Yamashita)

BB R 77 i

FHELLUSEE

BN 1S

R - RERIRE

%

AN

BELR— FORBITHE (40%), BLUTLEYTF—Ya v eBRLR— FORBHEOGOR) IZEYVIT,

KRB ZICETR2ELL RILOEREE (BEAEYMDORRT FILIZL 2EERTE, ZRRBEDDEBR L EXH
REBEMERBEA DXL, BEARE) ITOVLWTEBL, BELTHELZE,

Students need to understand the fundamentals of natural products chemistry such as structural determination by
spectroscopic methods and basic organic reactions.

BREBIEALAL, SFEICOVTE, KBICSLCTEERBNT %,
No textbook is used. Reference books and articles will be suggested when needed.

ERTE--ABICET 2FEERCCHRRELHGL T, BREZISICEDHDI I L,
Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related the
topics provided in the class.

O

F74 277 — BEHEICEBEL, HEHLBMEFHL L OHMTEIZ L,

1IF @ mari.yamashita.cl@tohoku.ac.jp ttK : keiichi.konoki.b2@tohoku.ac.jp T : yuta.kudo.d5@tohoku.ac.jp 4 :
masaru.enomoto.a2@tohoku.ac.jp B : yasuhiro.meguro.e6@tohoku.ac.jp

Please get in touch with each professor by e-mail when you have questions.

2025/02/25

1EUORERBIZ, 4 5EBEOFEAVNELTINEE Lo THERTIZEAITEL L TVWET, 1BADEEBICHELRIFEBREOBRIL. [#Hx -
EE] ICOWTIE1 5~ 3 0BHORES L RERBAFE (FE -EBARY) 30~15KH. [RR, EERVER] (2L TIE3 0~4 5EHORF
(B L OERERBAZE (F8 - BE4HRY) 15~0BETT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 1 9 5
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HE4% International Food & Agricultural Immunology Lecture (B & ZREEEER)

BBE4 (EE International Food & Agricultural Immunology Lecture
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BET—< International Food & Agricultural Immunology Seminar and Special Lecture
BB LS To attend the international symposium and discuss issues on each topics in English. In addition, professors in foreign

institutions will give the special lectures relating to food and agricultural immunology fields.

Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition receptors,
F—7—F Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment, Transcriptome,
Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

N . To attend the international symposium/congress, special lectures and discuss about each topics in "Salmon-Type
S EOTEE E . ymposium/congress, sp P P
Lecture".
WEANR - AELEETFTE

A& IXGoogle classroomZFERFETT A, ISTUZFERT2HELHY £3, #EHRIBIRIZGoogle classroomiC L WBRL T,
77 Z23—1F: ryeergh

This class is opened by Google classroom or ISTU/DC. Information about the lecture will be indicated in the Google classroom.
- class code: ryeergh

International symposium and special lectures
There are two options: 1) Participation in an international symposium, 2) Participation in special lectures.

1) International Symposium
Students can participate international symposium relating to food and agricultural immunology fields under supervisor's instructions.

After symposium, students have to submit abstracts and reports about the contents of symposium. The reports should be written in English.

2) Special lectures by Faculties in foreign institutions
Special lecture is opened using google classroom or ISTU/DC. Students can view the video after registration.

The lecture videos include the following titles However, more videos are expected to be added before the course begins. Please check Google classroom
for details.

1. Modulation of respiratory immune response by beneficial bacteria: impact on the prevention of viral respiratory infections (Dr. Julio Villena #1)

2. The paradox of pregnancy (Dr. Gregory Johnson)
3. Heat shock proteins in the microbiota-nutrition-immunoregulation interphase (Dr. Willem van Eden)

4. Downy mildew of Arabidopsis (Dr. Guido Van den Ackerveken)
5. Effector molecules and the plant immune system (Dr. Carl Hayden Mesarich)

6. Comprehensive analysis of the regulatory activities of carp 1110 on carp phagocytes, Igm+ B lymphocytes and T lymphocytes, etc. (Dr. Maria Forlenza)
7. Innate immunity of carp (Dr. Gerrt Wiegerties)

8. Potential and challenges food ingredient in inductry (Dr. Ardiansyah) and Challenges to make rice analogue as vehicle for food diversification in
Indonesia (Dr. Budijiant)

9. Toxicity of Penicillium mycotoxins to bovine macrophages (BoMacs) (Dr. Niel A. Karrow)
10. Local and long-distance calling: Conversaations between immunobiotics and the host and their impact on viral infections (Dr. Julio Villena #2)
11. The importance of the small intenstine in health; a role for the microbiota and probiotics (Dr. Michiel Kleerebezem)

12. Indonesian fermented foods: Functional properties and global strategy (Dr. Ardiansyah)
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Students must watch all lecture videos.
Students have to select three lectures and prepare independent reports about them. The reports should be written in English.

3) Problem Based Learning (PBL) in "Salmon-Type Lecture".
Participation to this lecture is highly recommended.

Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch all

PRI lecture videos.

b AT P Participate in the Food & Agricultural Immunology Joint Lecture is highly recommended.
HREL LUVSEE Symposium abstract and handouts of special lectures. Video materials are also available..
RERBENZE Students are required to prepare for class according to the goal and contents of each class.

R - RERIRZE

Important!

Student who want to use financial aid for study abroad from CFAI have to take this credit.
Please check CFAl homepage carefully. http://www.agri.tohoku.ac.jp/cfai/
Instructors:

Faculties in foreign institutions, domestic university or institute, and faculties in CFAI, Graduate School of Agricultural
Science, Tohoku University, and other Schools of Tohoku University.

Coodinators:
Dr. Yusuke Ohsaki, Dr. Keita Nishiyama, Dr. Kazue Nagasawa, Dr. Tomoko Imoto, and Dr. Masako Toda

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: masako.toda.a7©Otohoku.ac.jp
Please change "O" to "@".

EE=EN) 2023/12/26 16:35:21

1BEMORENBIEL, 45KHOFBERELTINBTE L > THRTIIL2IZEL L TVWES, 1BMOBBICHELRZ2FEREOBRIL. #Hx -
EB] ICDOWTIE1 5~3 0 0IRES L RERBAFE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 FH0#F
EpB L ORERMBNZE (FE - BEHE) 15~0KHTY.
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BBE4 (EE Advanced Lecture on Plant Science
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FEEERE
RET—< Advanced Plant Science
This course provides an advanced overview of plant science, covering diverse fields such as soil science, forest ecology,
B0 B L EE horticultural and crop science, plant pathology, environmental biotechnology, breeding and genetics, and applied
= entomology. Through interdisciplinary lectures, students will gain comprehensive knowledge essential for addressing
challenges in plant production and environmental sustainability.
*F—7—F crop, plant, soil, insect, microorganism
. The goal of this course is to deepen students’ understanding and acquire new knowledge in the advanced plant sciences
SEOFEAR & P gandaca & P

required to improve agricultural production.
RENR - HELEETE

Introduction (Class code: wlook6w)
Soil science-1: Prof. Makino

Forest ecology-1: Prof. Suyama

Forest ecology-2: Assoc. Prof. Fukasawa
Horticultural science-1: Prof. Kanayama
Horticultural science-2: Assoc. Prof. Kato

Crop science-1: Prof. Homma

Crop science-2: Assoc. Prof. Kameoka

Plant pathology-1: Prof. Takahashi

Environmental plant biotechnology-1: Prof. Toriyama
Environmental plant biotechnology-2: Assoc. Prof. Ito
Environmental crop science-1: Prof. Nishida
Environmental crop science-2: Assoc. Prof. Tajima
Plant breeding and genetics-1: Prof. Kitashiba

Plant breeding and genetics-2: Assoc. Prof. Yamamoto

Applied Entomology: Prof. Hori

BT & Reports, short tests, or attendance
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Get a quick overview of each laboratory at the websites below.

https://www.agri.tohoku.ac.jp/en/course/syokubutsu/

For a deeper understanding of research in each laboratory, visit the websites listed above again. If you want to know
more, ask each teacher for a reference book.

Contact: Prof. Tomoyuki. Makino

E-mail: tomoyuki.makino.d6@tohoku.ac.jp

2024/01/25 11:54:41

1BEMOFRERNBIE, 45KEOFEELELTINBTEZ L > THRT I L2BELLTVWEY, 1EMOBBICLAELRZZEREOBERIE. [#HE -

SEE] ICDOWTIR 1 5~ 3 0 BREDBES L MBEBRNRE (72
E¥BLOREBRARE (F8 - E8AE) 15~0BHTY,

SEBARE) 30~15KM [EB&R EERUVER] IC2WTIE3 0~4 5 MR
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Advanced Lecture on Animal Science

Advanced Lecture on Animal Science

28y

KEESR E> EFREELITVIXE LHERE
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English

To understand the scientific and technological advances in animal life science related with the efficient production and
advanced utilization of higher quality products such as milk, meat, clothing, and medicines from animals, which are
mainly livestock and poultry.

This course is to offer the advanced study in Animal Reproduction and Development, Animal Nutrition, Animal Breeding
and Genetics, Animal Physiology, Animal Functional Morphology, Animal Microbiology, Animal Food Function, Land
Ecology and Sustainable Animal Environment.

Animal Reproduction and Development, Animal Nutrition, Animal Breeding and Genetics, Animal Physiology, Animal
Functional Morphology, Animal Microbiology, Animal Food Function, Land Ecology and Sustainable Animal Environment

Students will understand the advanced animal science and learn different techniques for research.

Class Code: p46bepz

1. Guidance and Ruminant Physiology in Beef cattle (Sanggun ROH)

2. Ruminant Physiology in dairy cattle (Satoshi HAGA)

3. Molecular nutrition: Interaction of nutrients, gene regulations and performance (Kan SATO)

4. Functions of Phytobiotics in animals (Motoi KIKUSATO)

5. Functional morphology in mucosal immune tissues (Tomonori NOCHI)

6. Infectious diseases and pathogens (Ryuta TOBE)

7. Basic and application studies on post-immunobiotics (Haruki KITAZAWA)

8. Role of the gut microbiota in health and disease (Keita NISHIYAMA)

9. Forage production and livestock grazing systems in Japan (Shin-ichiro OGURA)

10. Animal management and welfare (Michiru FUKASAWA)

11. Zoonoses (Kentaro KATO)

12. Energy production from organic wastes using the small methane fermentation system (Chika TADA)

13. Sperm stem cell behaviors in mammalian testis (Kenshiro HARA)

14. Introduction to quantitative genetics (Yoshinobu UEMOTO)

15. General Discussion (Sanggun ROH)

B BRI 77 0%

Evaluation will be based on the quality of the reports submitted for each teacher's lecture.
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N/A

There are no textbooks. Reference books or materials will be introduced within each lecture.
Students are required to review using references, and to prepare the reports on the selected lectures.
N/A

Questions will be taken directly after each class or anytime through e-mail.
Contact: Sanggun ROH: sanggun.roh@tohoku.ac.jp
Class code:

2024/02/07 11:11:13

1EMOBENBIX, 45BHOFEEZLBELTIAREZL > THERTIZIL2EHL LTWET, 1EUOBBICAELRZPEBEOBRIE, [#HE -
BB ICOWTIE1 5~3 0 BHDRESL L IRERBBAZE (F8 - 1EE84Y) 30~15BH. [ER EBRUER] I22VWTIE3 0~4 5EEOR

EBSLURERENRE (F8 -

EELHY) 15~0BHTY,
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Advanced Lecture on Marine Biology
Advanced Lecture on Marine Biology
2EfiL
BIHA 1st Semester
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English

TEEEMFHBTICE T B EENR

Advanced research in the field of marine biology

BEMARTE, BELORENBART O 7 b THONTE -, FERTIE, ZEITEFEVESITICEIT2Z0L
S BHRR DB EFS,

A number of advanced research projects are being conducted in the Graduate School of Agricultural Sciences. In this
course, students will learn about such research examples in the field of marine biology.

V=, ZKRE, FnEE, R KEEDT, £F, 2FE TSI by, BRE OEXHD, &, £8%, /77
sea urchin, bivalve, age determination, migration, aquatic botany, biochemistry, polychaete, plankton, metamorphosis,
inbreeding depression, evolution, ecosystem, jellyfish

FEIFALHAREEZ KRFRICBIT2820B50MBISEIED LD IH 5,

Students will be able to apply the research strategies they learn to their own graduate studies.

FERIINATORE L HFEREORBEZHAL TIT5, UTORBTHEREZTSH, IBFIERE,

This class will be conducted in person or via on-demand video viewing. The following lectures will be given, but the order

is yet to be determined.
Class code: smltsq2

1. Sea urchin biology (T. Unuma)

2. Reproductive physiology of bivalves (K. Nagasawa)

3. Fisheries Biology - 1 (Age determination) (S. Katayama)

4. Fisheries Biology - 2 (Migration) (S. Katayama)

5. Marine Plant Ecology - 1 (M. Aoki)

6. Marine Plant Ecology - 2 (M. Aoki)

7. Marine Biochemistry - 1 (T. Nakano)

8. Marine Biochemistry - 2 (T. Nakano)

9. Polychaete World (W. Sato-Okoshi)

10. Plankton ecology (G. Nishitani)

11. Investigation of molecular nature of flatfish metamorphosis and application for efficient aquaculture (H. Yokoi)

12. Inbreeding depression and its control in aquaculture (M. Nakajima)

13. Evolution and Fishery Resources (M. Ikeda)

14. Coastal ecosystem dynamics and fisheries resources (T. Fujii)

15. Jellyfishes: Their Value and Nuisance to Society and Ecosystems (C.L. Ames)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 2 O 2
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BEHKEORRICH L TRESNBZLR—FORARICEDOVLWTIHET %,
Evaluation will be based on the quality of the reports submitted in response to the lectures given by the instructor.

eI L,
None in particular.

&L L,
None in particular.

BEOMERT —~ EEEELASVBEBRICOVLWTE, ENAERNZARAL URERNTEZLCEBLTEZE,
For lectures that are closely related to each student's research topic, student should review the lecture contents
thoroughly using the handouts.

BRICET2EMPH2HEICIE, BEKEIIA—LTHENDD, HorLOHBEZEVTHOA 714 X 25 L THA
%,

If students have questions about a lecture, they can ask the instructor by e-mail or visit his/her office after asking for
his/her availability in advance.

E-mail: tatsuya.unuma.b8@tohoku.ac.jp (T. Unuma)

2024/03/27 17:20:48

1BEMOFRERNBIL, 45KHOFBERELTINBTEL > THRTIIL2IBEL L TVWES, 1BEMOBBICHELRZFPEREOBRIEL. #Fx -

B SOV T L 5~ 3 0BHORES L CREREASE (T -
¥ L VRERIARE (T8 -

wBLY) 15~0BATT,

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 2 O 3

BEGE) 30~15KH IER EBERUER] IOV TE3 0~4 5 FHOE
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BBE4 Advanced Lecture on Agricultural Economics

BBE4 (EE Advanced Lecture on Agricultural Economics

B 2EfiL
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BET—< Understanding some issues on agricultural economy and also learning methods of analysis on these issues

Every student is requested to give a presentation on agricultural economy in the class once or twice per semester. When
REOBWLBE a student is appointed as a reporter, he or she must prepare a handout of report based on his or her own research topics
and their related papers. Presentation is welcomed to have use of slides written by, for instance, Power-point program.

*F—7—F food consumption, agriculture, market economy, capitalism, land ownership, trade

Students are expected to understand some issues on agricultural economy and to learn methods of analysis on these

FEOFERR ;
issues.
RERR - HELEETTE

Contents and progress schedule will be announced at the first class.
We use Google Classroom. Class code for joining Google Classroom: i4o4jtc

A& S & Presentation 60%, Discussion 40%

HE(FPIESE Every students must summarize existing studies on their own research topics to clarify importance of them.
HRELLUSESE It will be announced at the first class.

RERRNFE Please read recent papers on your own research topics.

RE - RERIIRE

B Office hour: Please make an appointment by e-mail.

FUYUKI
e-mail: katsuhito.fuyuki.d2@tohoku.ac.jp
office: E213

KEENI
e-mail: keeni.minakshi.d1@tohoku.ac.jp

204



office: A201

Our offices are located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01 building) in
Aobayama Campus.

AN 2024/01/29 22:30:34

1EMORERNBIL, 45BROFBERELTINBTE L > THBRTHIL2IZEL L TVWES, 1EMOBBICHELRZZPEREOBRIL. #Fx -
EB] ICDOWTIEL 5~3 0 I 0IRES L RERBAFE (FB - BBAL) 30~15KH. [ER EBRUER] [C2LWTIE3 0~4 5 FH0#F
EBSURERHANRE (F8 - EEHE) 15~0KMTY,
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Advanced Lecture on Biological Chemistry
Advanced Lecture on Biological Chemistry
2EfiL
BIHA 1st Semester
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Biological chemistry for agricultural and industrial applications

This class is designed for graduate-level students interested in biological chemistry in the fields of agriculture and the
biological industry. The class aims to provide students with a comprehensive understanding of the chemical principles
that underlie various biological processes and how this knowledge can be applied to address agricultural and industrial
challenges.

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

Students will have gained a deeper understanding of the chemical principles underlying biological processes and their
applications in agriculture and the biological industry. Students will have developed critical thinking skills necessary for
solving problems in these fields.

1. Impacts of autophagy on nitrogen use efficiency in plants (Ishida)

2. Robustness of photosynthesis in natural environment (Wada)

3. Regulation of gene functions by chromatin and nuclear architecture (Harata)

4. Biochemical Complexity of Aging (Horigome)

5. X-ray visualization of micro- to nanometer scale hierarchical structures of biological cells (Takayama)

6. Sugar meets protein: Molecular and structural basis of carbohydrate recognition mechanism of lectins with diverse functions (Ogawa)

7. Research on the pathogenesis of neurodegenerative disease using yeast reconstitution (Futai)

8. Structure and function studies by visualizing proteins at the atomic level (Hidaka)

9. Study on the anaerobic lactic-acid-assimilating rumen bacteria (Kaneko)

10. Natural products and their application to agrochemicals and/or medicines (Enomoto)

11. Approaches to drug discovery by natural product synthesis (Meguro)

12. Biochemical aspects of nitrogen metabolism in plants (Hayakawa)

13. Adaptation of plants to various concentrations of nitrogen in the soil (Kojima)

14. Nutritional stress response in eukaryotic cells: Lessons from yeast (Shintani)

15. Genome mining for the discovery of novel cellulolytic enzymes in filamentous fungi (Watanabe)

https://unipa.bureau.tohoku.ac.jp/uprx/up/km/kmh005/Kmh00502.xhtml 2 O 6
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AESHI A & Attendance to the lectures 50%, reports 50%.

pi- el 4= University-level knowledge of chemistry and biology

HREL LUVSESE Specific textbooks and references will be recommended by the respective instructors for each topic.

o . Students are expected to review textbooks, lecture notes, and references to deepen their understanding of the class
SES 2E

B RIS material.

RE - RERIIRE

Instructors: Hiroyuki Ishida, Shinya Wada, Masahiko Harata, Chihiro Horigome, Yuki Takayama, Tomohisa Ogawa, Eugene
Futai, Masafumi Hidaka, Jun Kaneko, Masaru Enomoto, Yasuhiro Meguro, Toshihiko Hayakawa, Soichi Kojima, Takahiro

5% Shintani, Akira Watanabe
Please ask questions and contact instructors via Google Classroom.
BEHAM 2024/02/25
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9.

. Overview of Food Immunology |

. Overview of Food Immunology Il

. Overview of Bioactive Constituents in Functional Foods on Obesity

. Current knowledge of amino acids supplementation for the prevention of diseases

. Current knowledge of water-soluble vitamins supplementation for the prevention of diseases
. Current knowledge of fat-soluble vitamins supplementation for the prevention of diseases

. Current knowledge about functional evaluation methods

. Current knowledge about functional properties of foods

Current knowledge about functionality of natural products

10. Introduction to Food Engineering |

11. Introduction to Food Engineering Il

12. Introduction to Food Engineering I

13. Chemistry and biochemistry of marine toxins |

14. Chemistry and biochemistry of marine toxins Il

15. Chemistry and biochemistry of marine toxins Ill

BB R 77 i
ERAMEE
EHEBLUVSEE

REREAPE

208



R - RERRE
#%
EEoi=EN) 2024/03/14 11:20:20

1BEMOFRERNBIE, 4 5KEOFBELELTIRNBTEL > THRTIIL2BEL L TVWEY, 1BEMOBRBICHELRZ2FEREOBRIE. #Hx -
HE] ICDOW TR 1 5~3 0 MORES SRERRARE (F8 - EBARL) 30~15KH [ER EBRUER] IOV TIE3 0~4 5 KFHOE
EB L ORERMBNZE (FE - BEBHLE) 15~0KHTY.

209



	01_生命圏倫理学
	02_大学院農学研究科で学ぶ
	03_生命機能物質分析特論
	04_生物資源利用学
	05_生態学合同講義
	06_生化学合同講義
	07_植物生命科学合同講義
	08_水圏生物生産科学合同講義
	09_微生物学合同講義
	09-E_微生物学合同講義
	10_農学データサイエンス演習
	11_International Development Studies
	12_Food Economics
	13_食の安全
	14_Food & Agricultural Immunology Joint Lecture（食と農免疫合同講義）
	15_災害復興合同講義
	16_スマート農業入門
	17_生物多様性共生学
	18_知財と産業開発
	19_実践科学英語
	20_国際活動実習
	22_作物生産学特論
	24_土壌学特論
	25_栽培植物環境科学特論
	26_環境適応植物工学特論
	27_応用昆虫学特論
	28_植物育種学特論
	29_植物病理学特論
	30_動物環境管理微生物学特論
	31_動物遺伝育種学特論
	32_動物生理科学特論
	33_草地科学特論
	34_動物生殖科学特論
	34-E_動物生殖科学特論
	35_動物機能形態学特論
	36_動物栄養生化学特論
	37_動物微生物学特論
	37-E_動物微生物学特論
	38_動物食品機能学特論
	39_水圏動物生理学特論
	40_水産資源生態学特論
	41_水圏植物生態学特論
	42_水産資源化学特論
	43_沿岸環境生物学特論
	44_生物海洋学特論
	45_海洋生命遺伝情報学特論
	46_環境経済学特論
	47_地域資源計画学特論
	48_複合生態フィールド制御学特論
	49_国際開発学特論
	49-E_国際開発学特論
	50_農業経営学特論
	51_農林水産政策学特論
	52_資源環境経済学特別演習Ⅰ
	53_資源環境経済学特別演習Ⅱ
	54_複合生態フィールド科学専門演習
	55_Advanced Lecture on Plant Science
	56_Advanced Lecture on Animal Science
	57_Advanced Lecture on Marine Biology
	58_Advanced Lecture on Agricultural Economics
	59_植物機能科学特論
	60_分子細胞生物学特論
	61_微生物学特論
	62_生物有機化学特論（2025年度閉講）
	63_天然物合成化学特論
	64_食品化学特論
	65_栄養生理学特論
	66_食品機能分析学特論
	67_天然物生命化学特論
	68_食品機能開発学特論
	69_Advanced Lecture on Biological Chemistry
	70_Advanced Lecture on Food Science
	71_研究倫理学
	71-E_研究倫理学
	72_農学データサイエンス演習
	73_食の安全
	74_Food & Agricultural Immunology Joint Lecture
	75_災害復興合同講義
	76_スマート農業入門
	77_生物多様性共生学
	78_知財と産業開発
	79_実践科学英語
	80_国際活動実習
	81_生体分子化学（2025年度閉講）
	82_International Food & Agricultural Immunology Lecture（食と農免疫国際講義）
	83_Advanced Lecture on Plant Science
	84_Advanced Lecture on Animal Science
	85_Advanced Lecture on Marine Biology
	86_Advanced Lecture on Agricultural Economics
	87_Advanced Lecture on Biological Chemistry
	88_Advanced Lecture on Food Science



