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<j{BUHE /Instructor >
Juie B8 - OhE BHE- RE W RE K -ERE OEE-ER SR - NMIE 2N #HX

<{E#E7—< /Class subject >
AP BT BBk A R IS B ARBEAEN B E I, AR D A R AR O MBI E 329 .
Through ethical thinking about various problems in the biosphere, students will cultivate ethics of science and
engineers engaged in life.

<EHEDEMEMBZE /Object and summary of class >

AB. EPBZLCENZRD B ERR - BELAEGELEZ L L, BLEAYIIAEGEEMHRAL, MELTERE
BEFD, Ih5 R HAEMEOHR THRHEEMIZIMET 27201213, EMEO—HE L TORFERNEE - F4E
DL BE L HHEIRD b L,

TR BITE A4 794 L 2A0RELE, € L CHHR - 315 - ARMEORERLZERE LT, BEEORMELE
B, NFHORBEAOFS LEHREMORLE - FIHZE) BEOREL 22 [HaBEomH] 22w TEZ 5%,
Considering human being, biological group, the ecosystem, environment surrounding it, agriculture and
agricultural science cooperate with the life zone and have a history coexisting. From now on we need to have
sound thinking and ethics of agricultural researchers and students as a member of the life sphere in order for us
to coexist sustainably in the life sphere. It is the foundation of agricultural sciences. With the rapid development
of life sciences in recent years and the seriousness of resource, environment and food problems, think about
Biosphere ethics as the foundation of agricultural sciences that is responsible for the protection and restoration of
the environment, the contribution to human development and the preservation and use of various organisms.

<#*—7)— K /Keywords >
FAMTL. BB, A, N7 oud—
social responsibility, environmental ethics, life ethics, biotechnology

<FZEOIEBE /Goal of study >
AMEOMEIZOWTOFELEZ ML T, BERAe - NEBERICHES T 2R 2HME oS - IR RBEZ 12>
F%,
Through consideration on the ethics of the biosphere, students acquire the development / research consciousness
and attitudes of science and engineers who contribute to environmental conservation and human development.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
Z OFH X Classroom #ffif] L TREFRER L EREREZRELE T,
7 A3— KNIt u2hzbv6 T,
Classroom I 7 72 AL TCT2Z I A= FE AL TLZ &,
1. AdrEfm 0§12
A scope of biosphere ethics
2. U A X ETCOLOW S ¥
Fluctuation of human mind on social difficult problems
3. BB O &WEL
Social responsibilities of the scientists
4. Wit & Ay im
Animal memorial service and bioethics
5. By AE S BT A B
Cutlook on ethics in the animal food production
6. A\ & B o A d g B
Ethics for human-animal relationships
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7. WEEAEWEROMR S & AT 2 M
Ethics for conservation of marine bioresources and its utilization
8 BIETHMANEMOBIR VAT EXRAT 4 v b
The present situation of genetically-modified (GM) crops : for understanding of their risk and benefit
9. HARBlOZ B & 1L
Diversity of nature view and its change
10. Z ik BB A - BBl Bk L 2B E 10w T
Environmental education for various thoughts on enviroment
11. B L 32 © ZOXMR L JikoM
What is ethics ? : Outline of the object and method
12. AmEGHEORLEZO ] « [Hams] OB EEMEE5
Genealogy of biosphere ethics I : Following the formation and development of biosphere ethics
13. EaEMmHEOREZO T [BREMEYE] OB L EMEZ-ES
Genealogy of biosphere ethics II : Following the formation and development of biosphere ethics
14, EdrPEfmESoE  [E] & [E8R] 28, SHohntEx#s
Challenges of biosphere ethics : Exploring its future directions based on "symbiosis" and "circulation
15. $&0

Summary

< BAEEHE 5% /Record and evaluation method >
RO 80% L EOMEFIC L R — MERAZRD, BEEZHET 5. LAR— MIG 2 ONzT —~<mIcHY T 2
BARE L. TOVYR L EEREEOTE N Gbe CGGHET 5,
Requests that at least 80% of attendees in all lectures submit reports and determines the grade. The report is
graded by the teacher in charge for each given theme, and the average point and the normal point such as the
attitude of the class are combined and evaluated

< #fFHBZE /Preparation >
FRIZR L
Nothing

<HREHLVBEE /Textbook and references >
(A=W Rba2] B3l 2005 4 34 A5 (4E5)
Biological Science (TOKYO), vol56 (3), (4), 2005

<IZERFENSE /self study >
RV o TBIC, FARZERZTLOTLR— MEHOERZ L THL .

After each lecture finishes, prepare for the report submission summarized what you learned.
<SR - RERAIZE /Practicalbusiness >

<f## /Notes >
BREORI : FlEEE (REREREESE)
BENBFIIOVWTL, FHEMHEIH®KOZ & .
Contact : ITO Fusao -Agricultural Economics and Farm Business Management Lab.
Consult with corresponding professors for each class content
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<j{BUHE /Instructor >
JeiE BB B Sk - I R

<{E#E7—< /Class subject >
HHE W% - EFOBD % T — < IIFEOEBIN R REANOIGBRER LRI T 205 0% A HUEREN
DHEFEEAT
To develop a sense of belonging to the university and curiosity about research, and to encourage students to
enter a doctoral course.

<EHEDEHEBZE /Object and summary of class >
WrgeRHR, AIMIZERIRB X O REMER THL G2 HUS L CHATIER L Cu A TA (Kl - a—2Ah5 14
TOEFE) 2B - S LTI L, ABGRE AT, RERTEREHRLHWEE R 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.

<F—7— K /Keywords >
KFBRCHEAER - HIY
Significance and purpose of studying in graduate school

<ZZNIEBIE /Goal of study >
KEELIIMMETEETALOPEMY ., RERAEL L TORROBK L ERBEEZHETEL L1245,
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.

<EBEAA - HEEEETE /Contents and progress schedule of the class >

1 BEOME L RBRGE (WH7ERHR dbEsm)

Outline of the class and experiences (Dean Prof. Haruki Kitazawa)
2. MEHEOREEE CIHE L T AEEASEOMKER 1

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 1
3. BREHEOEEE CIERE L Tw» s NEEASOREGRR 2

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 2
4, BEHEEOEEE CIEHE L Tw» e AEEASOKREGR 3

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 3
5. BB O S TR L T 24 AR SEEF O REREK 4

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 4
6. BFBOESE TR L Tw S NEEESOKERRS

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 5
7. BFEOESE TR L Tw S NEEESOKERK 6

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 6
8. RERIK &L Mo (RIWFZERHR AN RE)

Experiences and summary (Vice Dean Prof. Kiyotaka Nakagawa)

< &M A% /Record and evaluation method >
LAR—= ML DFFHMYT 50
Students are evaluated on the score of the report.

< #FFBE /Preparation >
$#127% Lo There are no particular things.
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<HFBEH KXUVUBEZE /Textbook and references >
Brizz Lo

There are no particular things.
<IREBFENFT /self study >
FEHICBIH S, BIREZ R o 72 FRIIOWT, IRTEIMLTB L,
Do further research on their own about what was explained in the lecture and what you are interested in.

<55 - RHERAYIZE /Practicalbusiness >

<{## /Notes >

F T4 AT T — IRENRICET AERM. B FEICOWTOMEKSEIL, W58 E510 THiEZIT 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
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<j{BUHE /Instructor >
IWTF FD -8R B-FRE OEX-HKRK B

<% 57—~ /Class subject >
RIXERILEW % EOEGREME OB KIZ BT 2 ARRMEARO T )ik B L OTEHERT IS 3 2 4 WA M La:
Bioorganic cheistry on 1) determination of relative/absolute streochemistry of natural products and 2)
investigation on mode of action of natural products

<EHEDBEHIEHE /Object and summary of class >

HIY - AR KIRE RIS OMEICB VT, RRERILAEWO R, fidg, S8REERLMVED T 5D
LI LRI D, Tl RIRABILAEWEZ X I AN TO—T~ALHRL, FOEHBTEZWHLNIIT L7 I H NS
Fu Y —gEIC OV TR BT 5,

Object : This course offers an opportunity to learn importane 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.
BEE - AETIE, T3, MERERLEABICHB L CUEE R A M2 2 T2 2 L 2 HE LT, MLAREMA
DT+ FHEEICOWTHESR, RIS, FIIWNA A0 I —MREBERBTLILEZHMELT, Fy¥IANVTu—70D
BT ERVE IR ORI % 22 5

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.

<F—7J— K /Keywords >
FEESAMEE - 2EE - Mg - EEEE - rI v F e Y —

Stereochemistry, total synthesis, structure determination, biological activity, chemical biology

<B2BOIEBZ /Goal of study >
RO Z PR L. WFIEERICBIT 2 I0H LT 25,
Students will understand basics on stereochemistry of organic compounds and learn various techniques to
determine streochemistry of organic compounds.

<EBERANA - HEEEEFTE /Contents and progress schedule of the class >
FHEZFEDO—H %2, DT ® Classroom THUS - et L 3 (LA, &Ml [FHER)
7 F Aa—F :aljkflj
1. HRbEW oM - HxARBLE B & OOGARE (BARE)
Relative/absolute stereochemistry of organic compounds and optical purity (Masaru Enomoto)
2. ABLE W O - AR AR E B X OO ME O E ik (HAE)
Methods for determination of relative/absolute streochemistry of organic compounds and for optical purity
3. SEAFIME A W CLMRME 2D 7500 2 Hl (BRAE)
Synthesis of optically pure organic compounds using asymmetric metal catalysts (Masaru Enomoto)
4. GRS FAF R E W CARMbE 245 D 4000 B 8ty (AR
Synthesi)s of optically pure organic compounds using asymmetric organic molecular catalysts (Masaru
Enomoto
5. BEREEEY O & I CUARMMEE VR Y 500 2 Bl (BEAE)
Synthesis of optically pure organic compounds using enzymes purified from yeasts (Masaru Enomoto)
6. RINABILEW OB (FEHEX)
Retrosynthesis of natural products (Shigefumi Kuwahara)
7. RIREBILEW OGS (FFE)
Reseearch studies of natural products (Shigefumi Kuwahara)
8. RIXAWALE Y o EBIEVERER (HeAK—)
Measurements of biological activities of natural products (Keiichi Konoki)
9. ZHIRY v EoRH & AR (AR —)
Heterogogous expression of recombinant proteins and measurement of their biological activities (Keiichi
Konoki
10. SEBAMEA RS & 2 KINEILIL S O SRR ERE (IEAK—)
Photoaffinity labeling of binding proteins for natural products (Keiichi Konoki)
1. 774 =54 =T AEIC L 225 kER (AK—)
Affinity chromatography for identifying binding proteins for natural products (Keiichi Konoki)
12. 44 2 F % FVITRERINVER 3 2 REARILEGY (HEARR—)
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Natural products exhibiting their biological activities against voltage-gated ion channels (Keiichi Konoki)
1B ALEW T 4 7990 — % v s EHBEMHLEW OERMZE (HARE—)
Screening of drug candidates using chemical library (Keiichi Konoki)
14. NMR ORBRWAFZE~DIGH (LT D)
Application of NMR to the study of natural products (Mari Yotsu-Yamashita)
15. RINABILEWoREdeE (LTFE D)
Structure determination of natural products (Mari Yotsu-Yamashita)
16. HiK7 A b

End of term exam

< BiEHE A% /Record and evaluation method >
VA= MIXDFET 2. LAR— MITHERICEW ORI - VAR O P e % & Lol 2 — 48 LIN O =4 3
FRE I A4 uI—1ClT 2 8EFEDNOZEMR L] (W3 d, Impact Factor 5 2L E® Full Paper
WZIRE) % —#iedk. LAR— MBS AU EICERN - T2 2NE LT 5,
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"

< #Efg$BE% /Preparation >
ZAEE, DTICHEBT 22 ZE2H5A ST TICH MM EMRATAZENEENS,
Students are recommended to review what they learned about organic chemistry by reading the folloiwng
references.

<HREHKLVBEZE /Textbook and references >
1. Z%# (Reference) : [HHLS VIV (kA #E®)
2. f\%i (Reference) : [ 7+ — L Y Hi#¥fb5 L/ F1 GEE L% A) : Organic Chemistry (Jonathan Clayden,
Nick Greeves, and Stuart Warren)
3. %% (Reference) : [V L IVARILFE L / TJ GREILZFAN) : Organic Chemistry (Thomas N. Sorrell)
4. B#E (Reference) :[HEALAEWD AR MK BEED: 4 8] (Silverstein, Webster Kienmle, Bryce ¥ ;
HEME, BHER. HHER, EREERA)

<IZEBFENFEE /self study >
TR RAAERILE O HEE - fhstg, 6K, AMEEICET 2 REROARR L EFHATHRET 5, T/,
HEREFERLSEFLRARL, ARIFATHT2HREELLDDOICT LI LENEETNS,
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.

<7 - EEAYIZE /Practicalbusiness >

<f## /Notes >
74 AT T — EBFEICOWTE, EERICERE. H5VIEEF A -V TEMOMUBHB AT 5,
AR — : keiichikonokib2 < at > tohoku.ac.jp
A B masaru.enomoto.a? < at > tohoku.acjp
ZJH H 3 © shigefumikuwaharael < at > tohoku.ac.jp
INF ¥V : mariyamashita.cl < at > tohoku.ac.jp
BT A—NVERXELIBE <at>% @ICHEZLEI)ICLTTFE W,
Questions will be taken directly after each class or anytime through e-mail.
Keiichi Konoki : keiichikonokib2 < at > tohoku.ac.jp
Masaru Enomoto : masaru.enomoto.a2 < at > tohoku.ac.jp
Shigefumi Kuwahara : shigefumikuwahara.el < at > tohoku.ac.jp
Mari Yotsu-Yamashita : mari.yamashita.cl < at > tohoku.ac.jp
Please change < at > to @ when you e-mail.
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<j{BUHE /Instructor >
B - A A - b B

<$g¥ 75—~ /Class subject >
AWEIROF T 25 EBUR, MEAB X ORREY

Background and present status, actual problems and future prospects of utilization of bioresources

<EBHEDBEHIEHE /Object and summary of class >
Y : KR AEET 2WEOEEE . AN O 720 OBLIRITIE & 85 5 o 3R
To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization
WESL B RED B X OUKBE A e & SHEAWIRNILCTARE - BT 25 8B, BE. IRE. X7
F R TIB TOMOEST - RS TWEE. SRR BREEEME LTo N4 A~ 2EWERE] L LT
Rz, INODEN - AL 2RI 2 AT L. SRRV G IR ORR LB HA L O BSE O e O BUIR & 1T REME
RHESIZOVWTHERT o
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

<F—7— K /Keywords >
EWPEIR. EMEHE. N A< A RE, ZAVE = B N4 AV T 7y — BN G KEA
W, WEER, A, B, 9
Bioresource, biodiversity, biomass, maintenance, energy source, biocatalyst, bioreactor, industirial bioproduts, fish
and shellfish, quality control, food hygiene, dairy food, eggs

<ZFZ0DFEBIZ /Goal of study >
FRAYAERET HWEOEWRE . GRIFIH O 720 OBURIEHR & R 5 o FfiF
To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization

<FERB - HEEEETFE /Contents and progress schedule of the class >
79 A3 — K :lifa2em kLB X O°FF A} & PowerPoint A 5 4 FOMHIE & HEEMECH#ED 3, On-
demand style.
851 M SRR LT R B K R TR AR ) O SR
General introduction, the characteristics of marine bioresources based on the chemical compositions
852 [ - BIRAY O ERE R LS IR IS D W B
Quality control strategies of seafood based on the ecology and biochemical features of marine organisms
85 310 AR TN B0 B RN T R o ER A
Important points of seafood processing from hygienic viewpoints
4 FmEARFHOBIRE RS
Present status and future prospects of effective utilization of marine organisms
FEol  F e LR MEK
Overall review and report writing
8610 AKSMEHEICIE DSV AN T T A ~
Designing of food frocessing based on water activity
87 18 EEBUKE F V72 KRG RO A %S
Effective utilization of underutilized resources using pressurized hot water
88 M mIERHAEMOR

Science of high-pressure aided processed foods




# % B B % W | B % | BHF N vy | Bl
Biora R oy 2 TR AAL-OAGS09E | 4g4F Il
CE TR R W% % WEI—- N | MHEE
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JIEH 2 0 Kl AMzzzl sl

59 M oKk - NEROREERH
Advanced use of rice powder and flour

FE10Mm - FLdE LAR— MEK

Overall review and report writing
8511 [0l - ALFIH O &Rkt

History and prospect of milk utilization
51218 B - BIAH OBLIR & Rk

Current and future prospect of meat and egg utilization
85 13 101 : HREeE OB i OB S LIk

Development and prospect of functional animal foods
8514 1] : FEEEMOEICB) 2 FigiEkEM O R EARFIH

Extensive utilization of novel functional materials in dairy food field
E15m  FLoE LAR— MEK

Overall review and report writing

< F#ERHEi A% /Record and evaluation method >
HEB X OREREB L OCEMOFELZEOFEE. BLP3IAOHBICE 2 3HEOFEL R— FOWNEEMKL T,
WAEMWICEHET 50 2B, FHEAIZ DWW TR, BILEICHFETOMmBEERL T b, TOAE L. BOEHEIEE U T,
PR EE VAR— b (BEFE) TOMNEZMK L TRAMICEHET %,
Reports should be submitted to each professor. Scores are evaluated based on the attendance and the marks of
submitted reports.

< EfHSBZE /Preparation >
FRIZWw2S, HEA XDV EELRNA I AL EOAEWERICHIERLHLEZF>TH HWw, ZOREFHIZOWT
MR R WEEZLRELRLEEZ LT BV,
Keep concerns about the effective utilization of bioresource and biomass.

<HREH LUBEE /Textbook and references >
PoRE & QITHEEDEFREIREEE L TV i\, No special textbook
Z%E CWMETHNILTOHEEELZSEIZLTH Hniwn,
[WLF DD MBS O EEIZ)
[KEGROEAENEHFEE] =X - 74— - T2 (HEHHHEID)
FAO HP : http://www.fao.org/fishery/quality_safety/en

<{EEERENEE /self study >
3ENCh7zy, FEDELKR— MERDSSREN TV LD, EERMINCHB T 723 REH L & TORERMILOFE
VLEETH b,
Three review reports should be submitted to each professor based on the extra studies on the topics explained in
the classes.

<EFE - EEAYIZE /Practicalbusiness >

<fg# /Notes >
COERHEEZ, ba—<Y kX2 T4 —ORBIRESKTEY, EFETOMFLHBLTWD, LrL, HEEE
P2 EIBIER B TH B O T, BHOERIIHARFETITV. HEAOZEIINEHIZE L & CHEEOHKE Y FEi
L CTw 5%, This subject is regarded as the one for Humane Security Course. Please ask each professor for details.
FHHRUMOHTH, #EIDTFIE, WO THZEED S OEMRPHKITHIET S (EHR) . FHEOA—LVT FL
Z 1% yochiai@tohoku.ac.jp (&&F1E#HIZ Prof. Ochiai). atom@tohoku.acjp (B H%2 3¢ #H % Prof. Fujii). haruki.
kitazawa.c7@tohoku.ac.jp (ILEEFEB#EIZ , Prof. Kitazawa) TH 5,
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Advanci%%iiﬁllrﬁjegf% Ecology 2 Hi AR AAL-BAB506] ATl i
B AR - - N # % o= WEa—F | MHEE
ARt R R T 0 U = o | .
2ol Wk @ ATIEH | B AM3001 H AR

<j{BUHE /Instructor >
B sk - oKk Aoon - Bl fEA - Y8 MERR - HAR BRI PIE EdE - Hon BT - RE K-S 2

<{E#E7—< /Class subject >
BEAIFER B L YR OWIZERNC B 5 LY B X O ZF IS g & 4255,
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.

<EHEDEMEMBZE /Object and summary of class >
4 25 11 A $ THEAKEHOTHICH#BESI N RERERESFBRD D) b6, ZHEOHMISLTI0 T
Dlloi#siz IR kT 5. ERIIERYB I UOREMFICHT AL -4 - BAG B SORHAANETHY
ZHEITHEPHEEL L) LT 55 FICEVARICEEE LT, G LAMDEILT ORI - Zf L TR LV,
It is desirable for students to attend various lectures (over 10 lectures) and gain the perspective needed to

review the comprehensive ecology field.

<F—7J— K /Keywords >
HERER, WS RE, AWAE, hERIEERL. BREEGYe. BRISIBHE

Ecosystem, biodiversity, biological production, global warming, pollution, environmental conservation

<ZZNIEBIE /Goal of study >
A e ibis, ERRICBVTREMIN TV A ERAMEZZRI LICL o T ABANHNEZ FIZOT 5 L LI,
BUEHIRATE R L TV 2 5EEE), RENFH L E OIS MR Fikr BT 5,
The purpose of this course is to help students better understand current subjects about global warming, climate

change, species diversity, and pollution.

<BEAA - HEEEETE /Contents and progress schedule of the class >
Pl IR E T,
79 A3—F : EiHd% 36ungbb. AT xtg3ger
4 A5 5 11 A F THEKEH OTHICHBE S N D KREFERS AL BT oMK E 2o T b,
KOBENFIEHEHICKESED, UTO400EI Vv —FIcTeoohTH#EIhS,
IIV—TT1 HEWEHEMEARE  Conservation of biodiversity
FV—T71T (b & 54%%E)  Global warming and climate change
TV—T7M BEHERE Z0OX%K  Pollution and its countermeasures
TV—7N AW Biological production in ecosystem
Zi LRI OWTIIHERLEE L THWEEISRO SN H, FRERINCTRTOERKR TH, SHo#ERN
HrEMAGDOEIRELHRL, oL LT 5,
Students are evaluated on their points from all the short tests, submitted reports, and attendance.

4 HICHERHREDL L OHRE, ZTHTEREORNDPH LD TERT ST Lo

< piESHE A% /Record and evaluation method >
10 I EOFERICHE LB Z0HRIT, $TXTOFBERTRIGETHE (I=2y Y LR=-b) 2L, Fiioxt
RE$5,

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

< #EHFEBZ /Preparation >
¥Rz Lo




% A H % W g o @ BHFo N Y7 | B
Advanci%%iiﬁllrﬁjegf% Ecology 2 ﬁﬁ"ﬁ E%ﬁ AAL'BAB506J %$F%B%
B AR - - N # % o= WEa—F | MHEE

ARt G RRETRER  T Y 2 4 | .
2ol Wk G ATREH | B AM3001 H AR

<HEIEHB KV'BEE /Textbook and references >
HEFEI RV, SEELILEROTTHAEIN S,

<{EEEFFENEE /self study >
MBS TEHFEHE LT NEICHE T 2 FE 2 HHMC ke E 2B L CTPMMERE R TB LI EEE Ly,
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information
and documents that are commonly available.

<55 - RERAYIZE /Practicalbusiness >

<{## /Notes >

ZW LR EOTTROBERZ o 2#BANRE 21OV T, BRNEDT LD EMBEICRAE L TELERPERZ
EH. ALK 23OV R — b2 T %, 12 AR T T, BREUZERHERE A (il  KERIRA RS 12,
pdf 77 4 V% 2=V CHHT 5 (skata@tohoku.acjp)o 7272L 10 H AFHIX 7 HKF Clcfttho Z &,

Report (pdf file) should be submitted to Satoshi Katayama (E-mail : skata@tohoku.ac.jp) by end of December.
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Integrated Lectures for 4 GIER AAL-BIO526] A B
Biochemistry and Molecular Biology
Gl T R - B H - BERE HoR =E R a—F i H 55k
JHAE REREELNaE X gﬁ
AIEE 105 2 i Kl AMI3LE o
<Y S /Instructor >
FHH 2%
<% 75—~ /Class subject >
AALFE T HRITBATER BAIrge Rk, ARG RAIigERE, SEAIIgeR TAERgERE. BRAEFZERE. RAENFZERL O

FEMET 24 N2 X A 04HERR (B 1#EM) [CX VTN EF LN ZABROERTH b, RiEROT — <3, B
DR, RE, S RS TREOQEBISRD) . HEICHMICER 255084 F 394 = AW
WIS HFTX DA ZHONDIIETH D, TNHFIELFATLS ) ZEHT, B - EE - #ETITDLIT
WA AW EEIES, EEEWCICEEEE LDV, FLERICERI > TwL I 2 AL, EHSICEEICGE T

BoE

BRI & 5 o 72 3EEE - IS AR E R D 1 B & T 2 HPRKOHETSH 5,

<IZFEDBKEBE /Object and summary of class >
BEEIZ X BB G EwY. MliEy SFdEEe s K-35 -8 B - TN oRemA 5 e
Wz Ly b - 5 FE% - MilaA e - R, 5 EE~OMRLIRD 5 Z LICERE
<o MAEYET - B SN ABRERICH > THB T L ICRR L 7 — <22 T, M ORISR OB FER 4t % L1
HEEIT) &2 AR IBEWFEDZ &) OFHEEHEZ 6 BT O5ML LTwb,

<F—7— K /Keywords >
AEU/K = e VA S k= S 1) WA B S e B < e

<SBOIEEIE /Goal of study >
BRNBIILIEIE L DS, AbFmo BEIL, SRR T 2LV ERRAEW L 2L ESTO b DIRH%
BEe 2 BT 5T M. MRk - 258, BV UV CHR L. EET. 57 Mk - 28, Bkl v coLmkg
REEMANORRE LT 23 H 5,

<IBERBA - HEEEEFE /Contents and progress schedule of the class >
79 A3— K jkqgecsn
SR ERI LR DA & IR THED T3

g1l
g5 210 :
g5 310 :
410 :
g5 500l
g6 10l
85710l
g5 810
5910 :
4510 1A
#5110
#1210
8513 M ¢
#1410
A 151
5516 [
8517 | -
A 18 1 :
A 190
£520 [l

HWELRH oA LY b 5 (TEFEs)
BRI E & B35 2 MR - AV 5 HIRE (ki 7erth)
MRS, ML % HIHS 5 o 7V RE K§—1E CEGRHEZER)
MR D & > 73 7 Bl RS BIRRRE  AREERIRK (2 oc BB AE 22T

SR D 7B AHEN (EFRFIER)

iRITLR P HE 2 HEEMEEBRE AT GRS TER)
BFBEBEOZALITH T 2 MINISE  SAREES (RFRAFTERE)

RHRHIC L2 A0ff  AHEME (BRI JER)

NAFA A=V 7T 7Ta—7 Kl (Sl ERSoE)

g Rk e & 8y H AR HeEsade (TAmseRt)

g ke & Vs H AR HeEsede (TAmseRt)

7 LDER - EEH e S ORHREEIG 2 LB WIS (RFSRIEZERD

TR, PR O 2% & OSSR AR OmiwEE - wFZE0T)

WL 2 N L RAIRERWREE T 5 ¥ 7 F VZED A IR I GEEREZERL

BRI EIS L 2R Dip7z b o< D fEmET (R FARTTER)

HEHE O ) B AREDIEHE & WA E R 2 (% T R AR FERT)
Ml L 7 o~ F VERIEEIC L 27 25EHH FHEE (REHIZER)

WIETEMICL 577 AL WrRet (R FHARTTER)

FUPEA: RER 0 A ALar - llfh & p e YR RS A )

"I 7PV X piilaskeslsE Bl 1 (RABFZER




% % B HBH % HATEL xf B BEFINY T ] R A
LA TER N i
Integrated Lectures for 4 GIER AAL-BIO526] A B
Biochemistry and Molecular Biology
Gl T R - B H - BERE HoR =E R a—F i H 55k
JEAE BEEEELNIaE X =5
AIEE 105 2 i Kl AMI3LE o
8521 W] @ SRES RO LA NERREN O ks = 2 1F 72T )
85 22 ] SLARKEE A SER T 2 EA- O THEE WP RA CEaRHERESER
85 23 ] < RIERER A A B AR 1 X 2 Y hE HIl Pk (BArgeRh)

24 BIATRREHEREONA A A VT =T 4 7 ADOAM KRTFEE (EHREHFIEER)

< B #&EEl 5% /Record and evaluation method >
EM %l Ui~ ORI 18 ML Lo L, REHUHE 3ANDOLR— M EHIZ X %,

< #HEBZ /Preparation >
BHEPSBAEINTGHmLRSEETERIIBOTRASINTNRICOWTEHFEZED S,

<HEEHB KXVBEE /Textbook and references >
ZE M H
VBRI, KA LH B A SRR ICEAD D B

<IBERFENFE /self study >
ZHMOBBRRCBEZNERH L., TOMPEAEINDED, TRHICHZBELSSICHMZ DS Z 213, B0 M
o RE - R RS - R R 2N RSO ORI E A HEL 2D, BEREORROER )
MzkdDL ETORWESERS I,

< ¥ - EERAVIZE /Practicalbusiness >

<{# /Notes >
(1) 2022 FFEOFFEFTMOPER, HEFIBRSN GH~4HEWE), RIINRICHRBRL-ERTEOLTO
BIE GE#HEEMOLEE, HRMOLE L L) 1’HHDT. IhaxBEIEBERET 5%,
(2) IMHEDF— L R—VEIZOVWTIE, HEDOMANEZSEIZT HE,
(3) — R ZEMIZOWTIITRET FLAZICHAT 25,
E-mail : masahiko.harata.b6@tohoku.ac.jp (5H - E2HFZERHME Y 2 H)
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G T ) - B H - SRR A Y W a—F i & 5k

i REHEELaE X -

AKWEH 4 50 Kilhess AMISAL ok

<j{BUHE /Instructor >
UiORER - R RoE - E - Al B0 - P B NS Bl - BRI A - R OEE - Ik KFE-
EAE SRR - THEH ERE - B RE - AW B - B Mz - EEK T

<% —< /Class subject >
B3 % A dn kb7

Plant Science for Agricultural Production

<FBEDBK EWBE /Object and summary of class >
R ORBEL 2 oA T2EELRAA T ZER,

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

<#F—7— K /Keywords >
Ve BRI AR i 1308 & Rl AP AR TE RRB R & BRI, R R IR & R SR, 7 A OV A — KA HAE L A % Rk
HREEEZE, BEEER, BROFARY, M oAgE, EHSZME. MYoSREIEE MYoERFH
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

<FBOFEBHZ /Goal of study >
INH S ORMAEGEFICOWTEZLNL LI RDLI L,
The aim of this course is that students establish their own idea about plant science for agricultural production.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
X HERED—F %, LLT @ Classroom TS - 32t L F 57,
7 9 A2— K ! alf7fmdu
LVE—= ey v 7ML WA EEGFM (30 AB F#) Evaluation of crop productivity with
remote sensing (Prof. Honma)
2. BZEAFE Y AT 2% T (Y &l =HI) Horticultural science 1 (Prof. Kanayama)
CBRIZEAERE Y AT AT FHY - g —#%) Horticultural science II (Assoc. Prof. Kato)
4 TEERLEZONK (HY B H12) Soil science - Soil contamination and countermeasures (Prof.
Makino)
5. b k) EEHW BEAER (JHY : EHA F) Soil science-Toward “just enough” in agroecosystems (Asst.
Prof. Hamamoto)
6. HEY O LT —E RARSME (BHY @ k% K% Sexual plant reproduction (Prof. Kitashiba)
7.7 ANV ARG LR RIERA RNAY A LYY v 7 ed 7Ly — (Y & W) Virus infection and
plant immune system : RNA silencing in host plant and viral RNA silencing suppressors (Prof. Takahashi)
8. IWERKIEY LM RIED F 4 F I X4 (3HY : % #5) Plant pathology (Assoc. Prof. Ando)
9. WML Bb s REDARE (JHY : E#¥ #Z) Ecology of insects on plant (Asst. Prof. Nagasawa)
10. WM 4 Tl fnst & i 714 (JH2 : gt S21) Plant molecular genetics and genetic engineering (Assoc.
Prof. Ito)
11, B & AR JHY : F§M  #Z) Organic materials in a field (Prof. Nishida)
12. FMoTAERES (324 - BgIL ) Forest molecular ecology (Prof. Suyama)
13. fiMIC B 2 BRFH OG- TEYS  EREMRZE (1Y 0 B #Z) Molecular bases of nitrogen utilization
in plants : Nitrogen sensing and signaling (Assoc. Prof. Hayakawa)
14. fEMIC B B RFEMEOATE  BICBIF 2 ERFEOME (JHY /NS Al—) Molecular plant nutrition :
Nitrogen transport systems (Asst. Prof. Kojima)
15. B R4S (JHY 0 9 HEMD Insect chemical ecology (Prof. Hori)

w
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Joint Lecturne on Plant Science 2 HIEE AAL-PLAS14] AR B
DAY VR E - R U M- | HEEE
i e IR, .
AKIEH 4 i Kk AMI3L o
< B#ESHE A% /Record and evaluation method >

HER, LAR— PRI DFHIIT 50 WTNOFEEMHE) PRIFHEICIVRELR L0 T, KFEHOHB ORI 2 &,
BB IE & B OO &R (100 ASHa) %2 L ICRET 5.
Reports, short tests, or attendance

< #EHZEBZ /Preparation >
BENFEIIOWTH S5» LoEMEEZ L TBL 2L,

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

<HEEHB KXVBEE /Textbook and references >

HORFEIIE L WS, S 2 SO IE B U TR L ZHER P IS T 5,
No textbooks will be used.
<IZERFENSFE /self study >

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

WEBMIRONTVWLOT, HEFEPEEIIL L, PH - HHEEZLTITIIHNICTHI L,
<75 - FERAVIZE /Practicalbusiness >

<{## /Notes >

(1) #&FFA (Organizer) : ##% (Prof. Hori) (E-mail : masatoshihori.a3@tohoku.ac.jp)

(2) A 74 A7 7= EFETHEYEB L VIRV DH B0 T iR E 8 U CRRROMIEA GEZIR) bWk X —
Vg ETHMERZINT 5o
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Joint Lecture on Applied Aquatic 2 A R AAL-APS515] AR A
Bio-Science
PG IR -MEH - 3y HoR =E ‘- N i 5 38
i BT ELNaE X e
AL 5 #5 7 e AMI ok

<j{BUHE /Instructor >
M % - FHAR R - AMES CHERYL LYNN - %4 J5f - vusy 58 - KB Ao - Bl sk - i3 #%5C -
BiE M - RIE IR - RER B

<{E%E7—< /Class subject >
IKHEFENDIEF % BT I AN A A B IS B b B RIS D VT, PO BLIR &5 I ¥ v 7 OB %179 6
The current status of research in the field of biological production with a view to its application to fisheries will be
explained and the current topics will be introduced.

<EHEDEHEBZE /Object and summary of class >
KBAED K FEICONT, ENEFNEHEME T 2HBOUBPIEFILEOLES L OWIRFEFA BN L. D
JEE SRR 2 ST B IS DN TR,
In this course, students will be introduced to the basics of research methods and examples of research in each
field of aquatic biology by several faculty members specializing in each field, and will learn about the historical
background and latest examples of research.

<#F—— K /Keywords >
ZHHE, WUuE, BB TR N, BARRIE, WS BRI, BT, M 0 AR Y LY L AAREE
AR, e, 7o A4 X7 b MR, RS, 7502 by XY bR, B DNA ~— 5 —., B0
SRR, BN DNA
Bivalve, Sex determination, Endcrinology, Natural immunity, 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

<ZBOEEBIZE /Goal of study >
REEWICB T HIRIA VAR Z 3T SO ZOHRE EWEEANDIHISHE DT 5% FI12o1) 5,
To acquire a wide range of knowledge about aquatic organisms and the ability to apply that knowledge to
biological industries.

<FERB - HiEEEETFE /Contents and progress schedule of the class >

Elh: —HHoOBRELEBTFERE XETA2ASTWEARBEOHEB (1) (HY: 5
w B N ) Understanding the Endocrine and Innate
Immunity Governing Sex Determination and Gametogenesis in Bivalves (1) (K. Takahashi)
820 ZHH O & BRI TFIER E KRS 5 0w s HARSIEOBR (2) (GHY : BAERHY)
Understanding the Endocrine and Innate Immunity Governing Sex Determination and Gametogenesis in
Bivalves (2) (K.Takahashi)

85 30 ¢ HEEIRIC B A WS AR (BEY k)
Biodiversity in Coastal Marine Area (S.Katayama)

AN WRBoMSEERE Y 0 Filmmsh)
Fisheries Production in Tokyo Bay (S.Katayama)

50 A YN BORREEITHES (Y 0 EEI)
Why and How are Fish and Shellfish Proteins Unstable? (Y.Ochiai)

5560 KEEMIIBIT 2 MEALosFHE GHY - hiF 24)
Molecular Mechanism of Quality Deterioration in Seafood (T.Nakano)

HE7E R ERAHO T 24 XY T b LA (1) (H2Y @ FAREM)
Mechanism of Phase Shift between Underwater Forest and Barren Ground (1) (M.Aoki)

S R ETRAID 724 XY T b LA (2) (B2 @ FAREM)
Mechanism of Phase Shift between Underwater Forest and Barren Ground (2) (M.Aoki)
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Joint Lecture on Applied Aquatic 2 A R AAL-APS515] AR A
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PG IR -MEH - 3y HoR =E ‘- N i 5 38
i BT ELNaE X -
KL 5 7 e AMI ok

89 I MHRORANIZEOFRE (GHY - KEFI)
Research Expedition of Arctic and Antarctic Oceans (W.Sato-Okoshi)
E10W KBTI v 7 by OSRELERE Y HE 50
Diversity and Ecology of Aquatic Plankton (G.Nishitani)
8511 M KEAICB 2 EEEM (1) (HY : PIBIEE)
Basis of Genetic Improvement in Fishes (M.Nakajima)
812 0] @ FLH 7 — & OHBENT R GHY ilH#ES0)
Methods for Comparative Analysis of Sequence Data (Y.Sakai)
8513 W] KRS B 2 BIENE MM L OEENERSE (1) GHY bl %)
Genetic Diversity and Population Structure of Marine Organisms (1) (M.Ikeda)
8514 W KRS B 2 EIENE ML L OEEERE (2) GHY bl %)
Genetic Diversity and Population Structure of Marine Organisms (2) (M.Ikeda)
451510 : B35E DNA (eDNA) : g2k, v —b, 6l (Y : 242X YL YY)
Environmental DNA (eDNA) ; Sources, Tools and Applications (Ames Cheryl Lynn)

< B #&E1l 5% /Record and evaluation method >
BHUEOHBFRT L TIRIBEN S LE - FONFIZES T 5,

Evaluation will be based on the quality of the reports submitted for each teacher's lecture.
< #fFFBE /Preparation >

<HEEHB LV'BEE /Textbook and references >
REBEEES GRAERZEMRS) (FPilBiH Y45

<IFEIFREHNETE /self study >
LR— MEBEDOAZL 5T, FHOMET —~ & OMEENEV#ERIIOWTIE, BATFA P EROEENELH
B L TBLLEXD S,
In addition to report writing, students are required to reorganize the lecture content, including the handout text,
for lectures that are highly relevant to student's thesis.

<57 - RHEAYIZE /Practicalbusiness >

<f%# /Notes >
WH#FEZTFELTVDED, RBICEoTR I Y IA v EREBF Ty FTOHRFKELIT ) FMIZ Google
Classroom # L CT7F 7 v A5 5,
7 9 A3— LK !iep7gmg
LAR— PORMFEIZOWTIE, HMENIH A Y AETHIOT, HEETHI L,
Please note that guidance on how to submit reports will be given at the first lecture.
A : W 9% (minoru.ikeda.a6@tohoku.ac.jp)
Contact person : Minoru Ikeda (minoru.ikeda.a6@tohoku.ac.jp)
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Integrated Lecturjs for Microbiology 2 AT RRAE AAL-OAGS11] A Bl
G T ) - B H - SRR A Y W a—F i & 5k
i REHEELaE X -
ARH 2 i 1l AMILZL ok

<j{BUHE /Instructor >
Kl # . BIER BB . &7 B.AR BWoHs wWeA Bl &k 2 BA

<% 77—~ /Class subject >
20 MHDFL T A T A4 TV AHMOIIEE L2 HEmBR %, MEWEEERE L2220 CHFT 5,
Understanding of the evolution of life science technologies in 21st century, which are supported by biological
phenomena through the studies based on the microorganisms.

<BEDOBEMEME /Object and summary of class >

MW B L OCEBMAEY EmEAY (WY E8Y) OMEERZ RS2 701 MEYOEGBS (WE - /NMali%,
BETFRE, BETEE AN VARELRLE) ICET2EBEMHNT S, T2 INOOMEWOA ML % M L
72 by EEISHICHT 2RI OMAERFNT 5. S HIEWEENDRHIE DT BN %2 FI1201 5,

This course provides explanations of the basics of biological phenomena (such as solute transport, gene
expression, gene's transmission, 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.

<#—7)— K /Keywords >
WE O L WEERE, BRI AVE -5 TranxsFUT A, Ti 75 A3 K, JuEWE, £/, SRRE.
BIZFHRBY AT A, & o3y B, B Mot LB, REZX MV A, V=X UM, BRSO3 0H-
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

<ZBNDEEBRIE /Goal of study >
BFAEDTA THA LY ZADFHRBIEIHE LWL ONRDH D,  OEGRFEDHE & B 03 R TIZIEARIN LY 2375 &
L7z2#ROBBENKELFGF L TVD, K#EHFEFZLEBLT2AMEDTA 7IA TV AD ISR DRBERZ L HMAE
Wy g b LR & F OIS HICOWTHERT 5,
Recent progress of life science is remarkable, and almost all of findings and techniques of life science are basically
supported by development of the studies on microorganisms. Students understand the microbiology based basics
studies and their application supporting further evolution of life science.

<IBERZA - HEEEEFIE /Contents and progress schedule of the class >
X ED—E# % LEIL U T T ® Classroom THEUE L 9,
7 I A3—F !jglywmd
1. P & g S 1 — S 0B R T AV ¥ —in (FER)
Solute transport in microorganisms 1 : Bioenergetics in transport process (Abe)

2. AW & W R 2 — R O & AR, kR o A b (BTER)

Solute transport in microorganisms 2 : Biochemistry and physiology of microbial transport process (Abe)

3. 77uNnNs 7)Y MBS Ti (Tumor-inducing) 75 A 3 F Ok & #%sk (BiL)
Agrobacterium-mediated gene transfer 1 : Structure and function of Ti plasmid (Toriyama)

4. 77anNy 7Y 7 AR GBI AR A OVEL E WEA EAOISH (SIL)
Agrobacterium-mediated gene transfer 2 : Production of genetically modified crops (Toriyama)

5. MIH & P E—Z A & AREA CRIL)

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

6. M & PUAEY E—i v A a7 Bk CRiln
Antibiotics : challenges toward prevention of the antibiotic resistance (Yoneyama)

7. FRIRE OA HEEZ BB T BN — R E O T ¥ 7 v 53 O 8 A e I & vt — (R (IR # ) )
Regulatory mechanisms for amylolytic gene expression in the koji mold Aspergillus oryzae (Gomi, donated
fund laboratory)

8 FIRBOA =K RT A4 MIHIBER (R (FHFERE))

Molecular biology on carbon catabolite repression in filamentous fungi (Gomi, donated fund laboratory)

9. RIRW 2 EEE LA HWEEEOBUR & HE (IR (I #EREEIZ))

Production of useful substances using filamentous fungi as hosts -Current situation and future prospects (Gomi,
donated fund laboratory)




7 % F HBH 4 L4 PO BHFNY) VT el R A 2
WA W RL =G ] R VR -
Integrated Lecturjs for Microbiology 2 AT RRAE AAL-OAGS11] A Bl
G T ) - B H - SRR A Y W a—F i & 5k
i REHEELaE X -
ARH 2 i 1l AMILZL ok

10. EF VAL E L COBR—/alid Rz s (CH)
Genes and Proteins that control yeast secretory pathway (Futai)
11. BEBE% 7B O B~ OIs A (Z3F)
Yeast as a model for human disease (Futai)
12. 77 NERP SMBIb 2 DHh? (&)
What kind of information can genomic data provide? (Kaneko)
13. MWD F 7 R7 % - MESIEENE & HBRBETORHEE (&F)
Bacterial nanopore toxins : Structure-function relationships and horizontal gene transfer (Kaneko)
4. RIS BB %EY 7T v 7 (B
Nutrient signaling in Yeast (Shintani)
15. BERHC B BEA M LA LRI Y EFY V7 (i)
Nutrient stress response and cellular remodeling of yeast cells (Shintani)

< piEHfA % /Record and evaluation method >
BRENOZMEELNICLR— MIX > TEHi L. ZNENOFHEIE A 50% B L 50% THbH, LAR— MEHIE,
WBEOPDPOHERE D 5727 — < % 2 OMOK Hif O R EHCHHRE A L CTRBAYFENERED 5 VI Z0IRH
DOIEEIZOVWT, HAEHOEZ 2RI LT ALK 2 BHEETE LD 5,
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 the basic biology or their potential for industrial applications in each report (two pages of A4 sheet) .

< #HZEBZ /Preparation >
MBENEICHAT ZERY (B2 VIEHERERO T 74 V) BICEHSCHRIY 25 50 LORA T 5, N AICH
WREFOZFERINSZBZICLTELICHRERZTIN L. MAEYWEENOFHICEH L THEKREZRD S 2 &2 E
Th b,
References and reprints are handed out at every class.
Students are expected to increase their interest for the application to microbial industries through the collection of
additional knowledge related to interested lectures.

<HREHKLVBEZ /Textbook and references >
(1) prk=gtl - Bilgkdk (2021) THERNA 7 7 /7 0 Y — O IRBENR—BREESHY T AM—] BdbREHRS
(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

<iZEEFMEHNEE /self study >
AR GERERDO7 74 0) \CEOEFH - HE TS, LE—-FOREICOVWTARTI LD %,

Students are required to review using references, and to prepare the reports on the selected lectures.
<75 - EEAYIFE /Practicalbusiness >

<f## /Notes >
F 74 AT T — : WilFA =V CTHEM % E%ZITRF 5, Office hours : Contact each lecturer by e-mail.
SR ERE WEESARHEE  CRiL#)
E-mail :  BFEBHLEE (Keietsu Abe) keietsu.abe.b5@tohoku.ac.jp; B1gk#Ek (Kinya Toriyama) torikin@tohoku.ac.jp;
Kili# (Hiroshi Yoneyama) hiroshi.yoneyama.ad@tohoku.ac.jp; FLBREH (Katsuya Gomi) katsuya.gomi.a6@tohoku.
acjp; —H#B A (Eugene Futai) eugenefutaiel@tohoku.ac.jp; & 1% (Jun Kaneko) junkaneko.b6@tohoku.ac.jp; 3t
4+i5h (Takahiro Shintani) takahiro.shintani.d7@tohoku.ac.jp
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<j{BUHE /Instructor >
W ‘X -EHT IEF

<% 75—~ /Class subject >
BECBILZ T AV ADFEE
Implementing data science in agriculture

<EHEDEHEMBZE /Object and summary of class >
Turzg I v 75 Python E HHWTRKED 7 — U Z S HEIZOWTHEY, LU EITHI A7) T M &2 H
SUERL720 . BRI A 7Y 2 v CHMERLEE %2 9473 2 Hifli 2 8153 %,
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.

<F—7— K /Keywords >
Python, 702753y 7, 7FAMF—F AR, 7I 7, Er7hraiyIalb—yary, Ky —rr 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

<ZZNIEBIE /Goal of study >
70753 v/ E#EPython Z W T A TF— %2 T2 7075 22BN CEL L) IR BT L, kil —
FUHICEoTHRONAIRKET =2 A== a2 —F I TN TEALLHIICRbZ L2 EHEL T 5,
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.

<BEAA - HEEEETE /Contents and progress schedule of the class >

275 A 32— F :j5hpdrv #H=EH 5\ iZ Classroom IZBWT/HNT—FRA ¥ b7 7 4 VHEEEE CHO T,

1. 74 ¥~ A - Python BIZBEIOME (HT)
Guidance and setting up a Python development environment

2. 7urg IV rEERO¥VRE ()
How to learn a programming language

3 Bl oRR & & ()
Numerical calculations and "if" statement

4. CTHIE MR LS (E3)
Strings and "for" statement

5 UANET 7 A VO AMT (IR
List and file I/0

6. 7 XA NF— & OMILHEE ()
Text data processing exercise

7. N7 ORI ()
How to deal with bugs

8 EVFAINTYIaL—YarE s 7R (Gl
Monte Carlo simulation and graphing

9. RHIFEI BT 2 KM — 7 ¥ ZFIH - WALR¥A83 2 AOBANDT 7 A (HTF)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer
AOBA

10. B2 WA - B3R —r Y 2ADOFEHME T4 75 ) FBOERE (ET)
Principles of second- and third-generation sequencing and the various library preparation procedures
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1. V= FF—% L ZORiLE (5TF)
Read data and the pre-processing

12. a— M) = FOF ) ABREFI~NOI vy Er Z7enNy 7y ba—v (ET)
Short read mapping to a reference genome and variant calling

13. RNA-seq 7 — ¥ & ffi o 7z #UA TR BUR ILBSRNT (FT)
DEG analysis with RNA-seq data

14 Ya—hrJY—FdDdenovo 77N (BTF)
De novo assemble of short reads

15. /Ny FRILIZ X % BLAST #5% - & Y87 HORRE B X 4 Yk (HT)
Batch analyses for BLAST search and functionadomain search

< B #&E1l 5% /Record and evaluation method >
TEEIZ X Y FHlid %,

Submitted reports are evaluated.

< #Efg$B%E /Preparation >
Tur 53 v E Python BRI Y — 7 U926/ oML T — 7120V TO—EDOMBIZOVWTTFH I
Wy,
Students are expected to learn the Python programming language and a series of processes for data obtained
from next-generation sequencers.

<HBEHLUBZEZE /Textbook and references >
BEAFERZ M L. BRIV,
(BZEM#)
Python @A F¥% 2 #* ~ b (https://docs.python.org/ja/3/)
Vi 7 HE [Dr. Bono DHEMENE T — S BNT] ATA BNV AZ AL Y5 —F T atn
References are handled out at every class. No textbook will be used.

<IFEFREHNEE /self study >
BRNEE T A FEBEILT, WEETCoD, SHMITOERE AL AT 5. LESERERAT, 8
HICHREZRD B,
Refer to related books in the library.

<57 - EHEAYIZE /Practicalbusiness >

<{%# /Notes >
F 74 A7 7= EREIRREZAT 5.
E-mail address * yoshifumisakai.c7@tohoku.acjp (i), shuheimiyashita.d7@tohoku.acjp (& F)
Questions are accepted at any time.
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<j{BUHE /Instructor >
S N

<% 75—~ /Class subject >
Economic development and agriculture

<¥IFEDOBKEBE /Object and summary of class >
Main objective is to develop understanding of the agricultural transformation in developing Asia under the
impacts of rapid economic growth, industrialization, urbanization, global warming, and globalization.

<*—7— K /Keywords >
economic growth, agriculture, market economy, capitalism, land ownership, trade

<ZBOE;EBIZE /Goal of study >
Students are expected to deepen their understanding on the difference of the social systems or institutions
among countries and/or areas. Taking account into such diversified characteristics of economy and agriculture in
developing Asian countries, students are expected to concert alternative models and policies as well as to review
the general models and policies of development.

<EENA - HEEHEETFE /Contents and progress schedule of the class >
Introduction, contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom : dshqk74

< pA&EEHE A% /Record and evaluation method >
Presentation of textbook 50%, presentation of homework 30%, and discussion 20%

< EfHSHBZE /Preparation >
Students need to learn basic Development Economics.

<HREHLVBEE /Textbook and references >
It will be announced at the first class.

<IFEFREHNETE /self study >
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 the assigned chapter of adopted
textbook and its related papers.

<57 - EHEAYIZE /Practicalbusiness >

<f## /Notes >
Office hour : Please make an appointment by e-mail.
e-mail : katsuhito.fuyuki.d2@tohoku.ac.jp
office : E213
My office is located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01
building) in Aobayama Campus.




B ¥ f B % HALEL PO BEFNY 7 B G AE B
Food Economics 2 LR 353 AAL-AGESE G
BRI -MEH - iy [ WFa—F i 5 ik
3 BIRBRBEAL S O — AWHBE = S
KIEH 4 HH (N212) AMGO0L e

<j{BUHE /Instructor >
aHE £

<% 75—~ /Class subject >
Food and agricultural issues and policies in Japan and in the world

<FEHEDBEHEMBZE /Object and summary of class >
This course will cover problems in terms of agricultural and food production and a variety of policy design from
economic perspectives. After a lecture on agriculture and food production in Japan and the discussion on related
policy issues, we will share current situations and problems of agriculture, food production and consumption in the
countries of participants.

<F—7— K /Keywords >
Food, Agriculture, Policies, Environment, Trade, Quality and Safety

<FBOFEBHZ /Goal of study >
Students will come to understand current situations and issues on agriculture and food sector in different
countries through comparative perspective.

<BERB - HEEEEFE /Contents and progress schedule of the class >

A

part of the face-to-face class will be delivered and provided in the following Classroom.

Class code : bxdz4vd

iy

O 3 O O B~ W N
NN ARG AN AU N2

9)

Introduction -Comparative approach for agricultural and food economy-
Policy design for agricultural production and food security

Structural change of food production and trends in food consumption
Agricultural modernization and structural changes

Agricultural policies in Japan after the World War 2

Agricultural production and poverty reduction

International trade in food and agricultural products

Policy issues on food safety and quality

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

< F#ERHf A% /Record and evaluation method >
Evaluation will be based on a combination of; class attendance, presentations, in-class participation, and a term
paper.

< #Efg$BE% /Preparation >
Lectures present and explain important economic concepts and terms necessary to consider the economy and
policies of food and agriculture. Please review it thoroughly. Check your comprehension by asking questions
posted in the classroom.




% % B HBH % HATEL O BEFINY T el R AT BE
Food Economics 2 AR AR AAL-AGESE G
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KWEH 4 i (N212) AM600L e

<HFBEH KXUVUBEZE /Textbook and references >

Annual Reports on Food, Agriculture and Rural Areas in Japan published by Ministry of Agriculture, Forestry

and Fisheries (http://www.maff.gojp/e/index.html)

Documents published by OECD and FAO.

<IREBFENFE /self study >

review key concepts.

The slides and documents used in class will be posted in Classroom after the class. Students are required to
< 5E7% - RERAIIZE /Practicalbusiness >
<{## /Notes >

This course is all conducted in English, including presentations and discussions.

Office hours : Questions and comments will be welcome during the class, or at my laboratory at any time.
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<j{BUHE /Instructor >
o S I S -3 1 e SR AR - B | Y N SR 5 S

<% 75—~ /Class subject >
IR - R OE % b NS R AeTHIi O Bl & FEEk
Theory and practice on quality and safety evaluation of agricultural products and food

<EHEDEHEMBZE /Object and summary of class >

HOYRETIEDOZRECEDLZFHRRET VICHLLZFBIAHE L. KELMEIZE > T, EFRWIZIZENOERE
B OFBILRIE N, F— LA REEHBEORKE L EEIRD LN TV D, K#EHXKTIE. DYEEOLT - BEYS
LML EHOME L BEMICHT 2080 5 BT TOMMRE TN O OFHlE L I T 5. S5 FEVHEITO RS-
EEMB L OMIHORE L REMEEHOBIRE L2 IO THFHT S, €LT HIshiz My 7 2% 5%
AT, SR CTHEREED b,

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.

<F—7— K /Keywords >
B E - OKEY. BRE. LS. SEEHME. fo%etk, CODEX. HACCP. #bilf:, RA - RPN
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

<FZEOIEBE /Goal of study >
BeE - KEDR EORBRB X ZFOMLEROME L S WCICEEMEOLEED & FHik T TCORMEMEH. EIHHL
AAE OBURZ: EIRIA O, B OERAMER T & AMOFHIiE & ZEMEOR AR SRR & % 52 BRT 5
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >

7 9 A3— F ! jdnsrma

Bl A rayyvay (BEHEEEE
Introduction

2 AoREL Rl (BIFREER)
Food safety and security

83 - M OREWEMERBAN OFE (FEHEFEHIZ)
Science for food safety technology

554 W] c B R R 2 HAT IS X AR (BSEREREIR)
Genetically modified crops

oM ) ARERMIC X B1EY (LSRR EIR)
Genome editing crops

Fom  FEYWOREE (LEFEHHEZ)
Safety of livestock product
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ETE W INBXTEOMLROME &k (%)
Quality of milk, meat, eggs and their products, and its prospective development
B8 M KEMED B ERHS L OHRORAFE EAT5HHE)
Case studies of food poisoning and accidents involving marine products
HEOm  KEWICBI2EAEFHE LU Y A7 4 FAIFER)
Hygiene management and certification system for marine products
8510 0] © AMEETBOIER (SRBHI%)
Food safety policy
11 AR EHBREER (SARB HIR)
Food labeling and consumer behavior for foods
85 12 0] @ BTG & AR (S EEdR)
Harmful microorganisms in foods, and inspection methods for food pathogens
130 AR EFIY A7 A HACCP L 20 (&1 HdEsdR)
Food safety management system : HACCP
140 1 V- T 0w (&ETHY)
Presentation and discussion for first group
150 52 7 Vv— T 0w (&ETHY)
Presentation and discussion for second group

< &S A% /Record and evaluation method >
WEEHE LR MoV =TGN TORERR X7 —RL VM MIEETLEYT—Yay) I2LoT
T B, LAR— M, REREONEL T LOZV—FIRES L, #EHORM L REERICE L TokE S E
FNEARB L - TFHT 5, HEREE LR— M5 CISGREREO ZNZNOFMMEiE 413 20, 50 BX O
30% TH 5,

< #EHEBZ /Preparation >
BB ICHEA T HMBNEICOVWT, F—T—FE2SZICHLFEH. HHNEICSD T 5 ERICH T,

<HBREH LUBEE /Textbook and references >
EFEPIRRE RN F 23 EA T %,

<IREBSENFE /self study >
SR OB L ik, ZHF OB EN LM EE 2 EET S,

<57 - RHEAYIZE /Practicalbusiness >

<f%# /Notes >
(1) A74A77— (ZHBEOHEWRFRBRE B L TIRELED 5705, B ROHMLIED L7012, R
THPLUBEBEOMERTE 71 AT T —%i%T 5,
(2) 8% H : #IHEsE  E-mail address : atom@tohoku.ac.jp
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<j{BUHE /Instructor >
Il A - i e

<% 75—~ /Class subject >
Basic and Applied studies on Food & Agricultural Immunology

<FEHEDBEHEMBZE /Object and summary of class >
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 University will give the lectures to introduce their specific research relating to immunology field.
This lecture is opened using ISTU (Internet School of Tohoku University) . Students can view the video after
registration.

<#F—7— K /Keywords >
Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition
receptors, Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment,
Transcriptome, Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

<FBOFIEBHZ /Goal of study >
To understand the new study field of food and agricultural immunology and how to apply the concept for drug-
independent cultivation and food production.

<EENA - FEEHEETFE /Contents and progress schedule of the class >
AFEZRIIISTUIC L - CTHH#ESI N T T2 Google classroom Z il L TIHERBETAHI DY T,
7 9 A32— K @ 3alkkvs
This class is opened by ISTU. Information about the lecture also will be sent from the google classroom.
class code : 3alkkvs
1. Overview of food & agricultural immunology. (Dr. Haruki Kitazawa)

2. Overview of microbial ecology in animals, plants, and fish. (Dr. Wakako Ikeda-Ohtsubo)
3. Recognition and exclusion of pathogens in innate immunity. (Dr. Shoichiro Kurata)

4. Overview of innate immune system of mollusks and crustaceans. (Dr. Keisuke Takahashi)
5. Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)
6. Overview of plant immune system (Dr. Sugihiro Ando)

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

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

9. 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. Mucosal Immunity from mouth to gut. (Dr. Shunji Sugawara)
13. Overview of mucosal immune system. (Dr. Tomonori Nochi)
14. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)
15. Food Safety and Society. (Dr. Katsuhito Fuyuki)

< piESHME A% /Record and evaluation method >
Participation (30%), Reports (70%)

< #fFFBE /Preparation >
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
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<HFBEH KXUVUBEZE /Textbook and references >
Textbook and references will be introduced by each professor.Video materials are also available.

<IREBFENFT /self study >
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information
and ocuments that are commonly available.

<55 - RHERAYIZE /Practicalbusiness >

<f{##% /Notes >
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.
Office hours :
The time of day is not specified. Please make an appointment in advance by email
E-mail : sugihiro.ando.a2 © tohoku.ac.jp
Please change " O " to "@".
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<j{BUHE /Instructor >
g BEHE - il sl - gR MER - B M

<% 75—~ /Class subject >
BRI ORE - BHOEIR - HRICB T 2 G HEMOBA - LR OMSREFEN LM L BIRBEEROSHEIZOWT
%5;0
Learning social and economic condition of agricultural and rural reconstruction after March 11, 2011.

<EHEDEMEMBZE /Object and summary of class >
KB EH R K ETER R EL o 7o BMOKESER REES, RURBIEMN M - SIGERIZB VT, B
FORETREBEIRELPOFEETH 5. KAEFHEHRTIE. BEIFHE LML BHEMSED L) 5o b L
TEASNERZLL T OPEHRT S L LI, SHAMBURFEAERZER L T LTofEr R L. KEH
BUZET L ZBRICEEP AT REZ LA ERET L, b, L, #RLHELHHT 5,
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.

<#F—— K /Keywords >
BRO TR, WGEHFEE, AERR. Bl K, FRIBmEs, BRERE, 3%, Fkitk, 178 & NPO
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional
occupation, sustainability, central and local government, NPO.

<ZZDIEBIE /Goal of study >
BEMKEER AN ES, ROBILENOHEID - HEIZBWTEZORLTREBRE L ZCTOREEZFR L, KE
BEROBG THYNATH LB FRELE)
The purpose of this course is to develop abilities to behave properly on the reconstruction ground.

<BEAA - HEEEETE /Contents and progress schedule of the class >
Z OFH X Classroom il L TR E R L EREREZRELE T,
29 A3—Fix dktxtz4 T,
Classroom I 7 72 A LTCTZ I Aa— K2 AL TLZ&E 0,
LAVZyT—3 sy RGN & R (FHR 5 HE)
Orientation : reconstruction plan and agricultural science. (Fusao ITO)
2. A — MEEOBNE SHOBE (R HE)
Smart agriculture and diffusion problem in the future. (Fusao ITO)
3 EERABOBIA - HEOFEREE RETFORE R EHAS)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
4. R OBEMEE L GRIUR RS © SRS
Farm land recovery and consensus. (Masaharu GOHKO)
5. RESEB K o PG & B O FERE (AN ¢ RALRENEL v 5 —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
6. FESEFMTE K o PG & EH O FERE (LS - AL REEL v 5 —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
7AEEEES LICHME D Cotigo <Y (Frildsh)
Regional development focusing on traditional production and life. (Satoshi KATAYAM)
8 KHMKEMID D ) DL oOFMA  FefitE OB NPO {HE) (5 1)
Sustainable activity of NPO : alternative subject on the reconstruction from great disaster. (Fusao ITO)




7 ¥ & HBH % Hifr O BEFINY T el R AT BE
S EHMAT R
Joint lecture on Disaster 1 A R AAL-OAG520] AR
Recovery and Reconstruction
Gl T R - B H - BERE o = o —F fEH &5
Hi 4 19 1 =5

< A&SHE 3% /Record and evaluation method >

FHEHMBIULR- b (LRROBEENEDS 2 D@IN) 12HD XM 5.

Submitted reports, attendance and so on are evaluated.

< #EHZEBZ /Preparation >

b o TPETLZLEE VD, LR—- MERO 72013 E % ) OB PLE,

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

<HFBEH KXUBEZE /Textbook and references >
BEHEIZOVTIR, ThENOEMISEEERT %,
Textbook and references will be introduced on each class.

<IREBFENFE /self study >

<5Ef% - REEIIZE /Practicalbusiness >

<{## /Notes >

FTAATT— RIS EL WD, BT RS VRS &,

E-mail : fusao.ito.c2@tohoku.ac.jp (Ui 1)




7 ¥ & HBH % Hifr O BHFNY) VT el R AT BE
A — MEEAM Sreppn =m0 B
Introduction to Smart Agriculture 1 HIIRRAE AAL-AGR501] A Bl
Gl T R - B H - BERE o = o —F fEH &5
i A 19 1 -
<#EYEE /Instructor >
Pt B

<% —< /Class subject >
A< — M BEOMEZ F 5,

Learning an overview of smart agriculture.

<EHEDEHEMBZE /Object and summary of class >

A —MRELIE, vRy NEMRFHRGEEHEM (ICT) 2HHL T Bt - R b EmEEELr BT %%
WAL THWEHALRFEOILTY, HAOEETIE, KARL L TAFITHLERRLHBME TR ITMETE R WIEE
W% BERFEIHRRL T L 9T, A, AFOMRE, AHOBRIAEELHEE 2o T E 3, Kl
TlE. ZHLHERCTEMEIND A — M EFEOMELZIFEL., ThIrSOAY— MEEOTFHEHTEEZEZ O5NDLHET
EEI)IEZENPHNTT,

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.

<F—7— K /Keywords >
AR — MR, ToSHEMEE, kY78, BEIE, uRy b AVE -GG, JERUEST
Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-
destructive analysis.

<ZBOEEBIZE /Goal of study >
HARORBREDOFRIZIANS T, A~— MEFEOFHMLBEELEELT S,
The goal of this course is to consider the usefulness and problems of smart agriculture for the future development
of Japanese agriculture.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
Z OFH X Classroom #ffif] L TiEFRER L EREREZRELE T,
7 A3—NFix tnyuwlz T,
Classroom I 7 72 AL T2 5 A= FE AL TLZE 0,
LAy F—vary  A— MNAFKOBRE SHORE
Orientation : Smart agriculture and diffusion problem in the future.
2. A — MEEOTR ¢ LR AR
Practice of smart agriculture : Case of land-use agriculture.
3 A7 — M EEOER kRS
Practice of smart agriculture : Case of greenhouse horiculture.
4 A= MREELEES VT T TEANVF—HGH
Smart Agriculture and Production Infrastructure : Energy Self-Sufficiency.
5. AR — MEELAEA 77 uRy MEHNE
Smart Agriculture and Production Infrastructure : Utilization of robot.
6. Av— MEFELENA VT T B - HRE
Smart Agriculture and Rural life Infrastructure : Roads and bridges.
7. A — MERELTEA V7T L RS & B S B
Smart Agriculture and distribution Infrastructure : Quality control by non-destructive analysis.




% % B HBH % HATEL xf B BEFNY 7 ] R A
A~— MEFEAM 7 1 SH AR 2
Introduction to Smart Agriculture 1 AT RRAE AAL-AGR501] TAF B
AL R - W% = Wgka—F | MHEH
Hil
%ﬁg)’fﬁg% % 1 R AMB3303 H AR

8 INDLDAR— FREDIEH : V=TT =2
Future utilization of smart agriculture : Group work.

< A&SHE 3% /Record and evaluation method >

FHEHMBIUOLR- b (LRROBEENEDS 2 D@IN) 12HD X5l 5.

Submitted reports, attendance and so on are evaluated.

< #EHZEBZ /Preparation >

b o TPETLZLEE VD, LR— MERO72DIZIEZ % ) OFEPLE,

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

<HFBEH KXUBEZE /Textbook and references >
BEHLEIZOVTIE, TNEhOEMIEEIERT %,
Textbook and references will be introduced on each class.

<BEBRESNEE /self study >

<52¥% - SEERRVIRZE /Practicalbusiness >

<{## /Notes >

FT7 4 AT T — HRCHEHSRIBEL VD, FHIZT RS Y NERL L,

E-mail : fusao.ito.c2@tohoku.ac.jp (R HE)




7 ¥ & HBH % Hifr O BEFINY T el R AT BE
% R A2 - _
Biodiversity in plants and 2 A R AAL-OAG508] AR
microorganisms and their symbiosis
Gl T R - B H - BERE o = o —F fEH &5
?ﬁ/ﬁﬁ% I:F' 24 En Eai

<j{BUHE /Instructor >
TEE fORER - BRIl fEA - W T - R OREEA - RE

<% 75—~ /Class subject >
BEARRICBI 2 REREB X UEWEHEICOWTES
Learn about environmental conservation and biodiversity in complex ecosystem

<EHEDEHEMBZE /Object and summary of class >
FRAR - Fl - )1 e ERAERERICB T S BB O IEWEHE ORI OV TRITTOMA % b L IFEH - ¥
F#ETIo INLOFBIIHTLHBREZRED L,
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.

<F—7J— K /Keywords >
WL R, BE TR, A

Biodiversity, genetic analysis, microorganism

<FBOFIEBHZ /Goal of study >
B B & OMAY O AWML HNE 2 TRIA SRR L. SRR TR W THFT %,
We recognize biodiversity of animals and plants and microorganisms broadly and understand diversity analysis
method.

<EBEAA - HEEEETE /Contents and progress schedule of the class >

BEDO—ER%E. LT O Classroom CTHAE - 2t L F 97,
+ 79 A3—F ! jbklvx3
851 I AW RRE & T (BILEA)

1 : What is biodiversity (Suyama)
82 0 WS REE S (FRILEA)

2 : Why biodiversity is needed (Suyama)
8310 AEMB R A LD AT A (FILEEA)

3 : What is the cause of losing biodiversity (Suyama)
B4l AEWEREEOHEEZHELT (WILEA)

4 : Aiming for coexistence with biodiversity (Suyama)
855 0] ¢ NERIGEKAHE O T Ohnéf K HR)

5 : The world of zoonotic diseases (Kato)
856 I TREMAEM O L B (B IRER)

6 : Diversity of pathogenic microorganisms (Kato)
BTm Xy AEREOIE (S HTH)

7 : Symbiosis of methanogens (Tada)
858 Il SRARILAAY A RN L-EIRER (£ HTH)

8 : Resource recycling using nutrient symbiotic organisms (Tada)
ol v—x YNOAE (ZHITH)

9 : Symbiosis in the lumen (Tada)
8510 0] : EY O AR EFHA LA VF -8l (ZHTH)

10 : Energy creation using symbiotic relationships of microorganisms (Tada)
8511 10 : FMBAEM OSBRI (REE)
11 : Diversity of forest microorganisms (Fukasawa)




7 ¥ & HBH % Hifr O BEFINY T el R AT BE
% R A2 - _
Biodiversity in plants and 2 A R AAL-OAG508] AR
microorganisms and their symbiosis
Gl T R - B H - BERE o = o —F fEH &5
?ﬁ/ﬁﬁ% I:F' 24 En Eai

85 12 0] © FMBUE O LR BIER (BREEE)
12 : Symbiotic relationship of forest microorganisms (Fukasawa)
8513 W @ BEAAAY oRIE L A (EHRERL)
13 : Origin and symbiosis of eukaryotes (Fukuda)
8 14 Il © LR (MILEEA)
14 : Utilization of biodiversity (Suyama)
15 M EEoFT Lo (WILEA)

15 : Lecture summary (Suyama)

< B #&E1l 5% /Record and evaluation method >

R E LAR—= b LR—= MIBEBRHNBTOENB LU, ER TR 2 EHIZOWTH LW Z A 72 0%t

T 5

Attendance status and report. The report is a summary of lecture content plus detailed comment on the subject

handled in the lecture.

< #EfF$B%E /Preparation >
FEBIT BT 5 AEYF B LG HEWE
Biology and molecular biology at undergraduate.

<HFBEH KXUVUEBEZE /Textbook and references >
Environmental science : A global concern 15th ed. Cunningham, McGraw-Hill Education (2020)

<IZERFENSE /self study >
<SEF% - EEAVZE /Practicalbusiness >
<{## /Notes >

FT74—=AT7 7= LRIV, FIREX =Lk ECTHEME Y ST 5.
Office hour : Especially not set up, but always accept questions etc. by mail etc.




# ¥ B B % HALRL xf B BEFNY 7 ] R A
s & SRS ) i
Intellectual property and industrial 2 A R AAL-AGE503] AR A
development
PG IR -MEH - 3y HoR =E ‘- N i H 55k
%M BT ELNaE X e
R 4 R 3 AMZZL o

<j{BUHE /Instructor >
B wchd - EH RS

<{E#E7—< /Class subject >
AW ESEFIBAC BT 5, AR, ESEHAMNHE & AW E O BRICOWEF 2 IR 5,
Understanding of the relationship between intellectual property and research and development, industrial
technology and in the field of bio-industry.

<EHEDEMEMBZE /Object and summary of class >
AW REEFIO MMM I L TR TR T 2. Sl EBROAYEEFSOMY 2 A LBEFREE 2179 2
& T M ANOHfEERD 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.

<F—7— K /Keywords >
¥F¥#F /intellectual property

<ZZDIEBIE /Goal of study >
AT BV TIE, MM EORE L MMM LG L2 EEEEHNEMN SN TWS, KEXRTEIRZZECED
PEFBILCTORANM BT 2 AL BHE L. EERHEE OBREZ BT 5,
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.

<BEAA - HEEEETE /Contents and progress schedule of the class >
1L A TR

FEAIEHE & I I e
Industry-academia collaboration and intellectual property

2. M EME OB - e HE
Overview of Intellectual Property Rights-Patent Rights

3. JeATHA SOk A
Prior literature search on the technical field of interest

4. FEEFHIE & HERAL
Patent application and acquisition of rights-Application

5. MR EE DG H
Utilization of Intellectual Property

6. HINI FEME D FEHY — EHE - AW BHESE
Overview of Intellectual Property Rights-Medical / Biological Inventions

7. A EEME D TR - A o 5
Overview of Intellectual Property Rights-Invention of Food Use

8 Ny Fx—flh - 7 LT L F =y TRBEOBIR
Current status of venture creation and entrepreneurship development

9. EEEHAMHIEH 1 ASEUIIEMIC BT 2 Bk RS

Industrial Technology Development Theory 1 Technology Development in Research Department of Industry

10. BESEHAMBATER 2 DSEMTTEERMIC BT 5 J AL
Industrial Technology Development Theory 2 Patent Application in Research Department of Industry




# ¥ B B % HALRL xf B BEFNY 7 ] R A
s & SRS N i
Intellectual property and industrial 2 A R AAL-AGE503] AR A
development
PG IR -MEH - 3y HoR =E ‘- N i H 55k
%M BT ELNaE X e
R 4 R 3 AMZZL o

11 FESERAMBASEH 3 MDA

Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property
12. WFZENEEIC BT 5 ) A 7558

Risk management in research activities
13. JFFP M & MR L 2 W3R 2 7o R ORI T 2 B

Patent application and acquisition of rights 2-Points to note regarding publication of research results
14, FERFHAECE - B - WY -

(FeRFiA Y« FEOREREL L OE KT 530
15. Patent Search Exercise-Animal, Plant, and Microbial Products

(Patent search exercise : Student research presentation and commentary on it)
16. FERFHATH - £

Patent Search Exercise-Food

<BiEHE A% /Record and evaluation method >
BRI L AR — TRl 5,
Performance will be evaluated in the report.

< #Ef{FEEZL /Preparation >
<HEEHB KV'BEE /Textbook and references >
BEE - ZEGERE  ILRFNWMES =27V
FHEB TS v b7+ — 24 (https//www.j-platpatinpit.go.jp/)

<$ZEFENFEB /self study >

<SEF% - EEAVEE /Practicalbusiness >
O

<f## /Notes >
79 A3a— K :b5rl7job
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Scientific Engl?sh in Action 2 HIEE AAL-ENG521E RRE
Gl T R - B H - BERE o = R a—F i H = &6
i 9] REREELNaE X I
S 5 i 5 8 s AN sl

<j{BUHE /Instructor >
AMES CHERYL LYNN

<% 75—~ /Class subject >
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

<FEHEDBEHEMBZE /Object and summary of class >
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 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.

<*—7— K /Keywords >
Practical English communication, reading, listening, presenting, writing, international exchange, research ethics

<FBOFEBHZ /Goal of study >
The goal is for students to use English as a tool to learn to write blogs and social media posts, decipher scientific

journals and magazines articles, improve comprehension of video and audio material, report on findings, and to
write and edit a scientific grant proposal.

<EENA - HEEHEETFE /Contents and progress schedule of the class >

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; class outing, Twitter post, Blog write-ups

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.

< piESHME A% /Record and evaluation method >

Attendance and participation* during lectures (25%) ; Reports (40%) ; Final Grant proposal (25%) ; Mini-
presentations (10%)

< ¥EfHSHBZE /Preparation >
Students should have an interest in current trends in science and technology. Having an understanding of

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

<HBEH LUBEE /Textbook and references >

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




% % B HBH % HATEL xf B BEFINY T ] R A
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Scientific Englj?sh in Action 2 HIEE AAL-ENG521E RRE
Gl T R - B H - BERE oR = R a—F i H 55k
i 9] REREELNaE X I
S 5 i 5 8 s AN sl

<IZERFENSFE /self study >

Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A pass
is only possible for those who complete the final report and presentation.

<5EF§ - RERAYIZE /Practicalbusiness >

<f{#%#* /Notes >

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




7 ¥ & HBH % Hifr O BEFINY T el R AT BE
RSB S I
Traing for International Practicals 2 HIIRRAE AAL-GLB501E A Bl
Gl T R - B H - BERE o = o —F fEH &5
i@i%qj 24 En NEAEAN
%0)1& 5@_?1% {Zé El H%ﬂ AM3304 2 7\) 5[5} JJ\J:
<Y S /Instructor >
AR B

<% —< /Class subject >
FEIRR24y - RFEANORESI &P

<FBEDBK EWE /Object and summary of class >
2 ML E O EER S - XBENORRBIMEATBET 20782 GBI D L < 1d. 10 HE L, 80 WefH DL L o> g4 7e 4%
BADOfEREZIT V. FORBEEEEZERT 5,

<#F—7J— K /Keywords >

<HFBOIEBFE /Goal of study >
EBRBZRFETHIIDTAEEAF VOEBROYMTOEREEMEORILE 7T —~ L L, 28 U CEBW R
Mo TR 883 5 AMBEREZ Y,

<IBERARB - HEEEEFE /Contents and progress schedule of the class >

< B #&E1l 5% /Record and evaluation method >
2 MLl Lo EER RS - RIENOFRBINEATHET 2 07e3CiiGEI D L < 1d. 10 HE 2L L, 80 K¢ LA L o> Al 7e 4%
BANOWIFERH 22 1TV, EOREAGEFICL ) FFli$ %,

< #EHZEBZ /Preparation >

<HRIEH LUVUBEE /Textbook and references >

<IREBSENFE /self study >

<5EF% - EEAVZE /Practicalbusiness >

<f## /Notes >
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Sustainable Resource%l\jlha";;agement 2 A R ABR-FOS501] b Eﬁ;%
in Grassland and Forest R4 [l

PG IR -MEH - 3y HoR =E R a—F i H 55k
FIEUETE £ 1 EE =

<j{BUHE /Instructor >
[ TN E/ N SE . 13

<% —< /Class subject >
TRAERERIC BT 5 AW E O & Z ok

Mechanisms of maintenance of species- and genetic diversity in forest ecosystems, and the ecosystem functions

<EHEDEHEMBZE /Object and summary of class >

AR - Bl - ) 2 EOHBRERBRIIMEE - B - BELREO—RAFEEICL ) ST IE L NBNRE LT,
LR - BEOSREER S WD D EMERHEDE RSN TS, BETIIHRERRITB 2 EWEL R OHMERE
HZAXLERHT L E L DI, HMEBRICBIT 2WEAEERLTREREIAEMSRES LD X LHEREEL L OHIID
WCRHTOMAE D & AIEN - R EIT o

Natural ecosystems such as forests, grasslands, rivers and the like are subject to various artificial influences
by the primary production industry such as forestry, livestock industry and agriculture. Therefore, so-called
biodiversity such as species diversity and genetic diversity is threatened. In the lesson, we will explain the
maintenance mechanism of biodiversity in natural ecosystem. In addition, lecture based on latest knowledge on
biodiversity function of substance production and environmental conservation in forest ecosystem.

<F*-—7J— K /Keywords >
EWMERE BRER e, WEER., BET. 7M. AF ALK

Biodiversity, environmental conservation, substance production, gene analysis, beech forest, sugi plantations forest

<ZBOEEBIZE /Goal of study >
BMATRE AT 2 AP OH XN E R BT 5, MEQAEORHRMELZRIER DRI EE)
Understand the basic theory on forest ecology and the social background of research. Fost the ability to deeply
think about the sustainability of forestry production

<FERB - HiEEEETE /Contents and progress schedule of the class >
M HEIZEDNAEZ . LT ® Classroom THUE - #E L 37
« 7 F 23— :obpzkpq anFeskmi MR OPIE & BUEMER TED 9,
L ARMAERERICB T 5 M EOL N (02« FEIL)
Mechanisms of species diversity in forest ecosystems (Suyama)
2. BMABRICBIT 2L MME0MFEx 7 = X4 (3HY : L)
Mechanisms of maintenance of species diversity in forest ecosystems (Suyama)
3. BMAERERICEB T 2 AR RE (Y : L)
Ecosystem functions in forests (Suyama)
4. HMAREROBRTRERRE (H02Y : FaIl)
Environmental conservation function of forest ecosystem (Suyama)
5. WL RRIE L AROW R AR (FHY @ )
Biodiversity and forest material production (Fukasawa)
6. WML IR L AR OFEEE (2 : BEL)
Biodiversity and forest sustainability (Suyama)
7. BMREC B 2L ERE (B2 BRI
Species diversity in forest plants (Suyama)
8 HMBUEMIC BT AL HME (HHY R
Species diversity in forest microorganisms (Fukasawa)
9. HMHEW B 2 BIRML BN (GHY @ FIL)

Genetic diversity in forest plants (Suyama)
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Sustainable Resource I\Za";;agement 2 A R ABR-FOS501] Igmﬂgﬁﬁ;%
in Grassland and Forest R4 [l
BRI -MEH - iy [ ‘- N i 5 38
FIEUETE 22 1 B =5
10. FARIC BT DA & REOME IR (J02Y : ZRE)

11.

12.

13.

14.

15.

Interrelationship between plants and fungi in forests (Fukasawa)

SRR T 70— 2 X D M) O BRI S AR (GEY Rl

Analysis of genetic diversity of forest plants by molecular ecological approach (Suyama)
FRAAY) & BE O BEAEH2SEI  2 M BREIB O e 58 (FHY - 2RE)

Global carbon cycle created by the interaction of forest plants and microorganisms (Fukasawa)
RAELEE) & W EMOSRE (FHY - )

Climate change and forest biodiversity (Fukasawa)

L/ EZE Ry > M CEE R )

Biodiversity and forestry (Suyama)

WS AR & R 2 ARIfE4y ($H2Y 0 Ry

Biodiversity and sustainable human society (Suyama)

< B #&E1l 5% /Record and evaluation method >

IR E LR =T LR MIERNFOEN B LV, EHR TR 2REIZOWT

T 5,
Attendance status and report. The report is a summary of lecture content plus detailed comment on the subject
handled in the lecture.

< #fFFBE /Preparation >
SEHN B B WY - RS X O TR
Biology / ecology and molecular biology in faculties.

<HEEHB KXV'BEE /Textbook and references >

<IFEIFREHNETG /self study >
FH - HEOBPEII OV TIIHERIEIIR T,
The subjects of preparation and review will be shown at the lecture.

<57 - RHEAYIZE /Practicalbusiness >

<f## /Notes >

FLOWHIHZNR b Dz R
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The Science of %jgp PToduction 2 AT RRAE ABR-PLAS02] AR B
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Y E
(e £ IF—%3 (E3211) AM2421 H A3

HEEH 1 iy

<j{BUHE /Instructor >
Al HE

<% —< /Class subject >
TENZ & > THEZRY L MRS OB E SR

Learn the relationship between plants and microclimate, which are important for crops

<EHEDEHEMBZE /Object and summary of class >
[F LG (B3] ONFEEZBRT 2 . KABREE LAY & OMBEERICE TN WEEN - AP 2Bz
B &2 HCTHRT S .
Understand the contents of "Plants and Microscale Meteorology (3rd Edition) ". Understand the physical and
biochemical processes involved in the interaction between the atmospheric environment and plants using
mathematical formulas.

<#*—7— K /Keywords >
MARZE. WY oOKn, €7V, VE—bErI U7
Microclimate, plant response, models, remote sensing

<ZFEDIEBEE /Goal of study >
WG T 70— F FE TR AERBEE B TE S L9115,

Understand plant ecology and physiology with a quantitative approach.

<IBERBA - HEEEEFE /Contents and progress schedule of the class >

1.

10.

11.

12.

HEYy & BREEDOMEAEH 2 2 i

IR D 72O DFEIZONT

A quantitative approach to plant-environment intertactions

¢

Radiation

B EE BB OI%

Heat, mass and momentum transfer

. Al & RO B

Plant water relations

. TV F =S &

Energy balance and evaporation

. AL

Stomata

- EER &

Photosynthesis and respiration

. EE Y DEE

Light and plant development

MBI S

Temperature

Wol L DI A LA
Drought and other abiotic stresses
D BRETZE

Other environmental factors

JAL - R

Wind and altitude
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VEM A PE -5 i TR -
The Science of Crop PToduction 2 HIIRRAE ABR-PLAS02] HEAT il
G T ) - B H - SRR A Y o —F fEH &5
4% E —
30 t I F—%=3 (E321-1) AM?2421 H AGE

HEEH 1 iy

13, SfBEZEAl - K554

Climate change and atmospheric pollutants
14. EBEAE & FEIGE OB

Physiology and crop yield improvement
15. ¥

Practice problems

< B #&E1l 5% /Record and evaluation method >
HE IR R IE L R — N ROZFDOREEZBRANIZEET 5

Comprehensively evaluate attendance status and task report and its presentation

< #Efg$BE /Preparation >
BHERFEIIRONTHWEOT, BEFEHEPERILL S, BENFICHTAIZIELEZHALERKRT A L,
As session time is limited, self-directed learning is important. Practice what you do about your class content

yourself.

<HEEHB KV'BEE /Textbook and references >
HoRhEE
iy & EE (55 3D HbHiR

Plants and microclimate, Third edition, Cambridge

<IREBSENFE /self study >
RERFEIIMONTHWEOT, HEFHEPEREILL S, BENFICHTAIZILEZHOERKRT S L,
As session time is limited, self-directed learning is important. Practice what you do about your class content

yourself.
<SEF% - EEAVEE /Practicalbusiness >

<{#%# /Notes >
FT74ATT— VEWFIITEE %% 1800 £ T
A=)V TOHEM L 2T 5
Office hours are after class to 18:00. Students can also email their questions.
E-mail address : kokihomma.d6@tohoku.ac.jp
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<j{BUHE /Instructor >
il =ZH - g % - TEIL

<% —< /Class subject >
RZEAEFE Y AT LD BELAHRRLE 2T H T 5,

Students learn advanced knowledge and ways of thinking concerning horticultural production system.

<EHEDEHEMBZE /Object and summary of class >
BIZEAE Y AT KD SRR - A b%E, BEY. BE5% S TAPFOLFHIIOWT, FLErTF—va v
RTAAAy v arEiTv, BEGEMEICD EOVEHRBITHERET ). SOICRAZEEEY AT AIIHDL A
MUAEWFIZBE L TIZ, SEHEZ D LIZA L ZADORERFHICOWTORFZHED D,
Students learn plant physiology, biochemistry, morphology, genetics, and molecular biology related to horticultural
production system by presentations and discussions based on advanced expertise. In addition, students also learn
stress biology related to horticultural production system using reference books.

<F—7J— K /Keywords >
RZ552, R ARREREE. BRBE GREE&OB). Bl

Horticultural science, quality, physiological disorder, environment (temperature and light), physiology of flowering

<ZZNIEBIE /Goal of study >
MR FZ L LT, RZEAEI AT AL EELRARE AT L L LB, FHmlLoTELH, FICH
BRI I = —va VEENE BN B,
Based on plant science, students understand advanced knowledge related to horticultural production system, and
develop ways of thinking and scientific communication skills through discussion.

<BEAA - HEEEETE /Contents and progress schedule of the class >
79 A3— K amxxtyf Classroom (ZBWTER, FEEHWTED T3, ZOMEHMIZBER: Classroom THHI S
TLET,
1. RZEEEY AT LT BEA
Introduction
2. REOFE—1 (5
Fruit quality-1 (sugar)
3 REORE—2 (¥F3IV)
Fruit quality-2 (vitamin)
4 REOGE—3 (T3 /8)
Fruit quality-3 (amino acid)
5. REOME—4 (34 7))
Fruit quality-4 (mineral)
6. RFEDEFREE
Fruit physiological disorder
7. BB
Vegetable quality
8 BFEDREMER L AT E
Vegetative and reproductive growth of vegetable crops
9. BEDAFEY AT 4 (WP LH)
Vegetable production system (plant factory)
10. B EHEEE
Physiological disorder of vegetable crops
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11, fETFIC AT iR o o2
Effect of temperature on floral plants
12. fETFICRIT T
Effect of light on floral plants
13. BAfEA= 21
Physiology of flowering
14. TEFFOILHE
Morphology of floral plants
15. $&o

Summary

< BiEHf A% /Record and evaluation method >
TLE¥yT—var, @k LR METHET 5,
Presentations, discussions,reports, and so on are evaluated.

< #EffB% /Preparation >
HEARFHOB I ZEE SR E 2 V5 & Rv,

It is good to use horticulture-related textbooks to learn basic matters.

<HEEHB KV'BEE /Textbook and references >

% # # (Refernce book) : Yoshinori Kanayama and Alexey Kochotov (Editors), Abiotic Stress Biology in

Horticultural Plants, Springer, 2015.

<IREEEREHNEE /self study >
MEIA < AE LB AEMICSEE LT L% Th b,

To learn widely,students are expected to voluntarily use reference books.
<57 - EHEAYIRE /Practicalbusiness >

<f## /Notes >

FTAATT— EHMBIUOHBE2ED D20, ¥R 1620 ~ 1720 RSEAIEETH 74 AT T — %5 (i

DR T D EEHIIBERFZ 1T ).

Office hours are from 16:20 to 17:20 on the day of the lecture in the laboratory of horticultural sciences. While in

the office, questions are accepted at any time.
E-mail address : yoshinorikanayama.a7@tohoku.ac.jp
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Soil Science, Advanred Lecture 2 Al AR AR ABR-AGC505]
LRI " WA © | M
[ AW ARl 0 — 2 Ak

AM1231

jma|
oM

KIEH 3 i (A312)

<j{BUHE /Instructor >
L

<{g¥ 35—~ /Class subject >
WROL K% LW - (b5 - 950 - LW, ER, A%, SEAHRNEZIMAL. HmTEs X510k b,

<BEOBHEHE /Object and summary of class >

DHENIKEE L ARHIE2IE T, WIOARD KE {, BEEETICH 5. TEMEEWEOEIFHEIIML TAE
Vv BOBESET, KILEZ KL TRINKHEN O RY%2 5D 5, —F, yto KE T s > 79 7THE
HMOLDHPRL %L, TEOBERD RV, [EDEN» LG, P OMEELHET, BITIIRBEEHORE D
HVED, NSO TIEOFEEZ LIRS & B ERITIZENL, TIEOH - WUHE. f5Lo5H - BEHERK. HEHEM.
HREEEL EWEE. RE. AA. SELE). WL E). FLEHTH L. KFER TR O T L A EN Y 2
KUK DTy F5:ME - AR - 0388 - FUHICBE 9 A2 3 2 ko 2 & 38 10 X 2 TR B L Ot 2179 o
Japan is under a humid climate and has steep landforms and rivers, which cause rapid turnover of soil components
and 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.

<F—7)— K /Keywords >
TaE, KR, T s, IEW R REAERCER, TS

Soil, volcanic ash soil, soil chemistry, soil physics, soil genesis and soil classification

<FZOFEHERE /Goal of study >
RO TEEFROME (TIEWNTIE - Wt - (b2 - SR - A oafE - 5% - SHEAH) 288 L, dmT
EB 5515,
Students understand the outline of world soil resources including soil profile, physical and chemical properties,
mineralogical components, soil genesis, classification, and utilization.

<BERANZA - HEEEETE /Contents and progress schedule of the class >

1 E RO TIEORFEIX 4 & 5HHE. KERBAOIIESEY AT A 2.0 LoD, FAO O LIESHBE KD
MR HIER AR L O E21T9 . (B
Characteristic division and classification of world soil. Comparison of USDA soil taxonomy to WRB of
FAO soil classification.

g2m: YU GkARTEEZ RS, BEREERAZZTCWws), A MYV (ARETEWEY T LT 5),
ZREVIV (Al Fe OBEIHEMN) OME (HH)
Gelisol, Spodosol and Hisosol

HEI3ME T4 VIV (kAL Fe #Z®I12&8), T3V (BALHEY O 28 d), =74 vV (B
MR E L &, BROBE, RV v 34 FOERLEDPEETHSH) OME (HE)
Andisol, Oxisol and Vertisol

Fal|l 7TV EBRABETOIEEZD, BBREREZFD). 7V74 V)V (BT EMEE RS, A
EPME), BU VIV (BY v 7 REZRD, KEEOERBRENEV) OME (%)
Aridisol, Ultisoil and Mollisol

ESM T T4V (RiLoBBEREE RS, EEMAENNEV), 4 V2T T4 vV (REARIEHREEV),
IrT4 VN CGR#RTH) OME (BE)
Alfisol, Inceptisol and Entisol

868 KRIKTIEOER « B, AW, & AL, HIE, W% EOER T o2




% % B HBH % HATEL xf B BEFINY T ] R A
T S
Soil Science, A;anred Lecture 2 AT AR ABR-AGC505]
AL R - W% = Wgka—F | MHEH
i R B o — 2 s .
KIEH 3 alfth (A312) AM1ZL Al

Genesis of volcanic ash soils. Effects of parent material, biology, climate, human, topography, time and so
on.
8718 KINK D5 -USDA OGFEICBIT L7 ¥ 74 VIVO 54
Classification of volcanic ash soils. Classification of Andisols based on Soil Taxonomy by USDA
80 RINK THEOREB R (B, SRR, S Erk & 20, AR (4E)
Constituents of volcanic ash soils : Parent material, mineral composition, formation, the transformation of
minerals and organic constituents.)
oM  KINKTEOWBE - ALEMRENE © TR, A 4 s, FLBRERE & BOREE. AREE ()
Physical and chemical properties of volcanic ash soils : Charge characteristics, anion sorption, porosity
and water retention, and bulk density.
8510 Wl @ HIEEFROFFRAF & e (B
Sustainable utilization and conservation of soil resources
BILE D MYy 7 X (RUTHEHSY) B L O XL 2 UEN & i ()
Recent topics
Fl12m D Py 7 A (FESBRHY) BXOZ@E L 530N &5l (BE)
Recent topics
E 13 ko MYy 2 X (LERKE) B L ORI L 5T L ()
Recent topics
14 iRGED PE Yy 2 A CKINKTEE) B X OSZEEIC L 5O LR ()
Recent topics
8515 W © FRAROEE B X Ol 2 X 2 A L i (EP)

Recent topics

< BA&EEHE A% /Record and evaluation method >
EE O & STRAY, SRR~ OBINZ X 5.
Evaluation is performed based on attendance and the introduction of literature.

< HEf{H$EZL /Preparation >
HRIITROBEREZPLICRFOESZMAOOM D L. 2 OMO#EHERHI KN OERRIHATT LD TTFHIC
WHTsZ 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.

<HREHLVBEE /Textbook and references >
Keys to Soil Taxonomy, 12 It USDA (2014).
(https://www.nres.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 (Lt ¥E7)

<ZEBFENFEE /self study >
Bl SNBERNC KL BIEOFHE LEF 2TV, BRTX2nisdbiuL, BBNICEMTSZ 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..

<EFE - EHAYIZE /Practicalbusiness >

<{## /Notes >
1) A 74 A7 7= ZHOFEHRM T, HRORPICHETE 2h - 2FHICHT 2 HBRBMSE EREOMH
HReiro. Zoflicd, A=V EE U CHERE .
After the end of each lecture, I 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: tomoyukimakino.d6@tohoku.ac.jp
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Environmental Crop 2 A R ABR-PLA524] A B Al
Science,Advanced Lecture
PG IR -MEH - 3y HoR =E ‘- N i H 55k
A‘LE —.
Hir k) ¥ 3IF—%2 (E321-2) AM1332 H A3

JKIEH 3 R

<j{BUHE /Instructor >
Vil WZ - HE e

<% 75—~ /Class subject >
B RO IR, BEE L A L 7 SRR FE O 72 s O LI R, B
Relationship between agriculture and the environment; soil and crop management for environment-friendly
agriculture

<EHEDEMEMBZE /Object and summary of class >

FEER AT DR, HRNTZAR L2 ZRICHA ) BREESTONTE L2 LADS, RERENEEL %
AONTELREIRBUZERTL2HE Y. (b¥b, BMILSEIT L, MERBRBRICKRELRAKEZH 2 Tnb, £2
T, HRACODOBWINTER 2 EAE L REMELZ Wk 27200 KE LT, BEERERMLI-REOZODTIE
B, HEEHIIOWT, BIOMAZ#ERT L, £/ TNFAO My 210 THEENEAEE CH#EL. £
DERERR & REFINE IO W TRETT 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.

<F—7— K /Keywords >
HERERSE, HUSBRBE, BRBEGMAIA AR A, iR RSE L ERABR. SA RN
Global environment; Regional environment; Environmental-conscious food production; Soil management; Cultivation
management; Resource recycling; High productivity

<FZEOIEBE /Goal of study >
RERBEIEICE DL 2 5RO R A BM L. SEAE LT e e LORBELIMAIL 28Rt E s 27 2120
WCEHl - ZRTE 5 L) IR 2HNZHIIDT %,
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
BED—ER% LUF @ Classroom THUE - $2ft3 %,
79 A 32— R ! 5dl7miu
1. BRERMEE~0T Fu—F (W)
Resource recycling agricultural system
2. KHEEEOFRME (FEH)
Sustainability of crop rotation in paddy field
3. KHOERENEZ D HHE (WHH)
Issues of productivity of paddy field
4, BEERRIIBIA2AEYOEE (WHH)
Dynamics of organic materials in agro-ecosystems
5. WHACE B3 C P & At (W)
Recent technology for next-generation agriculture
6. IO Ny 7T LEYF—Ya v eiml (FH)
Presentation of recent research topics and discussion on the topic 1
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Environmental Crop 2 A R ABR-PLA524] A B Al
Science,Advanced Lecture
PG IR -MEH - 3y HoR =E ‘- N i H 55k
A‘LE —.
Hir k) ¥ 3IF—%2 (E321-2) AM1332 H A3

JKIEH 3 R

7. WHOMENEy 7D FLEYF—va v Eitm2 ()
Presentation of recent research topics and discussion on the topic 2
8 WHDOWE Ny 7T LEYF—va v eitm3 (FHH)
Presentation of recent research topics and discussion on the topic 3
9. BMKEFEMIEICB T 2T VoA (HE)
Availability of modeling for agricultural science
10. BEREICBT 2T VAN : BEETV (HE)
Application of modeling in agricultural science : crop growth model
11, SREGRFAMEY B S B AR 0%E 1 (HS)
The role of root system in environment-friendly agriculture 1
12. SREGRFIEMEM B S B 25088 2 (HS)
The role of root system in environment-friendly agriculture 2
13, BEEFRAABEYRIE 2 EBT 5 7200€ 7 v 7% (HE)
Modeling for environment-friendly agriculture
14. MEFPiBRE 1 RO AR - AR) (W)
Weed management 1 (Weed ecology)
15, MEFRABRS 2 CMEseiE EaT) (W)

Weed management 2 (Weed management practices)

< pAEETHE A% /Record and evaluation method >
ZHBE, LR— M THMllc. ZNENOFFMEIA 1L 50% KL 50% THbo. LE—=TOTFT—<IHEHZKOPTHRRT 5,
Class participation 50%; Essay 50%

<#f%¥B%E /Preparation >
FRRECEREMEICE T2 Yy 7120 T, HECLHE, ARG S HEMICAS LIS, 2R SER
ERML, FHELTE % T 5,
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.

<HBEH LUBEE /Textbook and references >
DOy 7 TH D0, HRFIIMENDS, BT 28R 2EEEMA L. Zhzd L ICERETHRZT)

Handouts are provided in each class session.

<IFEFREHNEYG /self study >
BRNBICHET 2 E M m S at 2 Lo BB U T, #HRPICERT %,
Students are required to read scientific papers related to the content of the class. The papers will be identified,
when needed

<SEF§ - RHEAYIZE /Practicalbusiness >

<f## /Notes >
F T4 AT T — ¢ BIERYBRERL S B RS, KR H 12 Wi~ 13 I
ViH¥HiZ mizuhiko.nishida.a2@tohoku.ac.jp
HE%e/  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
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Environmental Plant 2 AR AR ALS-PLA501]J AR B
Biotechnology, Advanced Lecture
Gl T R - B H - BERE o = o —F fEH &5
i

I+ —%3 (E321-1) AMI1411 H A

ARBEH 1 G

<j{BUHE /Instructor >
Bl gkik - pE B

<% 75—~ /Class subject >
Wi 2 ool & L 72 BREDE IS AR T4
Plant Biotechnology

<EHEDEHEMBZE /Object and summary of class >
BREDEICHEY 1222 B$ 2 MM O 5e % 2580 SIS D 72 ) 8 5 5o S T-HI0E 2 A % F v 72 3R 5558E o R T
FUROWTERERRD L. 7/ AREFMIIOVTEE T 5, (1) REEISHY T4 2 MM o/, B
LU, (2) BATHUEIR Y 2 EREGEICHY T4 5 s £ HEY IR TRELTHAT 2. (3) FEERHR
OFFUCED L L R— T E2HRH L WY %,
Learn basic and applied plant biotechnology, especially genetically modified plants. This course includes
introduction of research examples and presentation in seminar form with discussion.

<#F—7— K /Keywords >
BREEIS, WA 77 ay—, WlsrrEEsy g8z, 7 A6k
Environmental adaptation, Plant Biotechnology, Plant Molecular Genetics, recombinant DNA, Transgenic plants,
Genome editing

<ZBOEEBIZ /Goal of study >
HoOBRICE EFE ST, REBECAHY T#ICET AUEICOWTOEZ . TATATO Y M, WIEOED I,
RASER L 22 EI2 O W TRAIZH AT 5,

Learn about idea, directions and methods for environmental plant biotechnology using various approaches.

<BEAA - HEEEETE /Contents and progress schedule of the class >
AW TIT) o
F T4 DA Google Meet 2 721 TV ¥ 4 Az & HIMERR, —&0. HIEsRmmL i oI,
7 9 A3— K @ abt27dl
Bl AV Ty T —3a V& AFAORBESHY L BT 520 RB0 (BE T Mo REDR)
EEE (B
Orientation & Introduction of history of genetic engineering
82100 0 A4 A OBRFGEIGHY) LI 205 (et Liam (Bl
Introduction of our research on rice (chilling tolerance)
853 A A OBRELEISHY T4 2058/ (EmEyiE) L ()
Introduction of our research on rice (insect resistance)
EAN LI PI YR TOF ) AEREICET 2RI GRIEBEEARY) Laam (51)
Introduction of research examples on genome barrier between nuclei and mitochondria (cytoplasmic
male sterility)
Hom eI by FYTOF ) ABRECHT 2% O 7Yy F54 ) Lt (B
Introduction of research examples on genome barrier between nuclei and mitochondria (hybrid rice)
o 77T FEHEY ORELEICHY T3 20178/ GRS L (BI)
Introduction of our research on on Brassica species (protoplast fusion)
BT 77T R OREGEICREY LA AR ERT Vv ) E#EE (B
Introduction of our research on on Brassica species (pollen allergen)
B8 RFpAEICE DT LEYF—Yay (A B C) Lk (HY - Bl
Presentation by each student and discussion.
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Environmental Plant 2 AR AR ALS-PLA501]J AR
Biotechnology, Advanced Lecture
e A0 - R A Wk — ¥ T 2 3
i PR =5
KEEE 1 30s IF+—%3 (E321-1) AMI1411 HAGE

oM R¥pAEICEBTLEYF—Yay (4D EF) Lidim (84 : Bl
Presentation by each student and discussion.

H10MW : RFEREICEI DS LEYF—Yay (BEGHTD Eitem GEY : Bi)
Presentation by each student and discussion.

B KFEREICEEFLEYF—v ey (AT K L) EEE (HY Bl
Presentation by each student and discussion.

812 0] EEFEROMBUCE Db 25 (F#E A B, C) ($HY @ fHi)
Presentation by each student and discussion.

8 13 0] EEAEROMBUCH Db 25 (FED, E F) (HY @ f)
Presentation by each student and discussion.

85 14 0] EEAEROMBUCE Db 25 (FEG H D (HY : Fi)
Presentation by each student and discussion.

4 15 ol @ EERROMPUM b S5 (AT K L) (Y @ 4h§)

Presentation by each student and discussion.

< piEHf A% /Record and evaluation method >
SEA R 60%. ¥ I FEEK 20%. amak~NDOE 20%
attendance 60%, presentations 20% and class participation 20%

< #EHZEBZ /Preparation >
ES M SER TRERELZITI D, MELHYEZHGEL, EIRFMOBEE T LD 5,

Make a PowerPoint presentation.

<HFBEH KXUVUEBEZE /Textbook and references >
HERF IR L,
ZEHE (YN 4T 7 70D — OB REEINAY T2 AM—] g - Bbgkik (2021) HAbRFm
S
ISBN 978-4-86163-360-7 C3045
77 AT B KRR LE
No textbooks will be used.

<IREBSENFE /self study >
FRLERRN AR L R R BT o BAERNI DWW TELRT L,

Read relevant information and documents.
<375 - REEAIIRE /Practicalbusiness >

<{%# /Notes >
F T4 AT T = EFER TR RBEEICAEY TS HEIRE (B408), (FEZEIE, Rk, ST 5)
AR — AL ~X— ! http://www.agri.tohoku.ac.jp/bioadp/index-j.html
E-mail : torikin@tohoku.ac.jp
Office hour : any time in room E408.
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Advanced Lecture
B TR IR - A A WFka— ¥ T 2 3
3l 3 =5
KEEH 2 s I+ —%3 (E321-1) AM?2422 H AGE

<j{BUHE /Instructor >
I R

<% —< /Class subject >
RBHRoObEERESE, RROAYE

Insect chemical ecology and insect photobiology

<BEDOBHEHE /Object and summary of class >
BHOAHRLITENIL AAROS ST RMMICEREL . S Twb, FRC. e fbEEHii R R oL - 47
BIOIEFITKRE RHERE T L o TV D, KiEFKTIE, 7‘5’?1!3%] WMARMICH R ZHEBIVZENLSZ W ER
BRIz onT, #EIC X AHERNE & OB X 25 TR L HFmIc L o TEHT 5,

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

<F—7J— K /Keywords >
JOH R A, TEHELEWE, F3BER ALMEF o6 EHBk

Applied Entomology, Semiochemical, Host selection, Chemical cue, Light, Pest management

<ZZNDIEBIE /Goal of study >
FHRCAE RSP R RO - TEIZE 2 2 BB OWTHMREZH T, 2o 2 ERPBRADISHIZH T2 57200
EREEBRRT AL EHIET,
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.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
X HERED—FE. LLT @ Classroom TS - 12t L F 57,
7 9 A3—F ! nbx3ai6
1. BltoBEHbywE
Insect semiochemicals
2. REoFFERINE bWy
Insect host selection and plant chemicals
3. Y W E 2 R L 72 AT B A
Regulation of insect behavior by plant secondary metabolites
RBHONIEE  Reactions to light in insects
. BRGNS EFIH L7z E Pk Pest management by light
. DR MRE  Lethal effects of light on insects
CHBROBERA DXL ENEFIH L2 ERPR
The mechanisms of lethal effect of blue light on insects and its application to pest control
8 AL BTN EHT (F—~ORELHEREHOT LOH)
Presentation by students and discussion (Orientation)
9. SR X BEsCRAN L EE (B E)
Presentation by students and discussion (Insect semiochemicals)
10. 2l X 2SO L et (B EEPY
Presentation by students and discussion (Insect host selection)
11 Za LI X Dot Lt (B8 R)
Presentation by students and discussion (Multitrophic plant-insect interactions)
12. I X Al L st (rapiila)

Presentation by students and discussion (Regulation of insect behavior)

N o O
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Applied Entomology, 2 AR AR ALS-BOA504] A B Al
Advanced Lecture
Gl T R - B H - BERE o = R a—F fEH &5
] e .
KIER 2 + 3 —%3 (E321-1) AM?2422 H AGE

13. I X BT L atam (TR2Em B BR)

Presentation by students and discussion (Chemical control of insect pests)
14. ZRBEC X 2SR L atam (BB BR)

Presentation by students and discussion (Physical control of insect pests)
15. S X BTN L EtE (2 DB BREAN)

Presentation by students and discussion (Control techniques of insect pests : Others)

<piEHE A% /Record and evaluation method >
R TARAAy v a VIZBIFANELBEIZL YT 5,
Presentations, discussions, and class participation.

<#fBSFBZ /Preparation >
IS ERS, BHALFAES B ORI T 2 OB R ICED 5 L,
Students are required to obtain informations on applied entomology, insect chemical ecology, and insect
photobiology.

<HHEH LVBEZE /Textbook and references >
Allelochemicals in Plant-Insect Interactions, K. Honda, H. Omura, M. Hori, Y. Kainoh, Comprehensive Natural
Products II Chemistry and Biology, Vol4, L. Mander, H-W. Lui (eds.), Elsevier
KxFIH L2 ERPBROZZOOFF &, REM—HF - FFHEBGEE - KHRMm, (M) B - &0 EEBN R AU 7E
P RERAZEY v ¥ —

<IREBSENFE /self study >
BERFEIIRONTHWEOT, HEFHEPEREILL S, TH - HBEZ2LITITHILHIICTHI L,
The session time is limited and therefore self-directed learning is important. Students are required to prepare and

review for each class.

<SEF% - EEAVZE /Practicalbusiness >

<{## /Notes >
+ 74 277 — (office hours) &M BMZEERE (E406) : BT 2R ELLZWDHERMICT RS Y M 2L &,

E-mail : masatoshi.hori.a3@tohoku.ac.jp
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<j{BUHE /Instructor >
s KFE

<% 75—~ /Class subject >
B HERLERICED L8, FIH S T2 BREM . K ORI E M o ietE & N - Mok 285
35
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.

<EHEDEHEBZE /Object and summary of class >
HHEEHE, BHEICHEDL L BENREE, FIH ST 2 EMEEM, KEOBFMOBRE, K ORI BB O & M
IOV TOMRE, ZHHEICL2EHAMEE T —< 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.

<F—7— K /Keywords >
T OBEREHAZ, B, R ST FREG. KH B R

breeding objective, genetic trait, breeding technique, new plant breeding technique

<ZZDFEBIE /Goal of study >
BRI & 2R 5 HH H R BB RIS O W TR L, B E i o REE L N 2 . WY EE
FHEICBWTEHRED L) BIRPLEPICTOVTHLEHDEZEZFHFTL LI H 5,
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.

<FERB - HiEEEETE /Contents and progress schedule of the class >
LA TR
Guidance and Introduction
2. BREESAN 1 : 7 2 1EHO S
Basis of molecular plant breeding
3. BHEEHEA 2 1 7 A EHO A
Basis of molecular plant breeding
4, BB 3: 7 AEHROBEH TOFH
Basis of molecular plant breeding
5 HHEEAEG 1 HRAHENOBICHERE & AL
Breeding and sexual plant reproduction
6. B &G 2 0 HRAHEOBIZNHIE R
Breeding and sexual plant reproduction
7. BHEEAEG 3 HRAGH L BREAHEGHOBFHETOHH B & OFE
Breeding and sexual plant reproduction
8 HHEiE A5 4 ARFHNIEEEORE L R~ D T T a0 —F
Breeding and sexual plant reproduction
9. ORI OWTOXERE (FEO. @)
Oral presentation of one's study on breeding
10. EREOBRIZOVTOFFHE (4, @)
Oral presentation of one's study on breeding
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11. BHEOBEIZOWToFHAEE (£, ®)
Oral presentation of one's study on breeding
12. BREOEFIZOWTOFEHRE (FED, ®)
Oral presentation of one's study on breeding
13. BREOEFIZOVTOFEHRE (40, ©)
Oral presentation of one's study on breeding
14, BREOEFIZOWTOFEHRE (4O, @)
Oral presentation of one's study on breeding
15. #&%6
Summary
FMHZFEDOHNED —# %, LLT® Classroom TEU/E - #&fE L 3,
7 Aa—F :{q2xjx6

<piEHE A% /Record and evaluation method >
B, FEME. Wm0 L %, FHliE &I ZENZEN 20%, 40%. 40% TH 5,
Students are evaluated on the attitude toward class (20%), presentation (40%) and participation in discussion
(40%) .

<#fHSB% /Preparation >
— A K FIH SN T B2 FEHEMIZ OV THE 2RO THB L 720 [HiWERES CUKEHR) | TOEBRR. [F
fEEse (HAREMZS) | [Breeding Science (HARFEMZS) | TEHT LT &,
Prepare and review the text Plant Breeding'to deepen knowledge of general breeding techniques.

<HFBEH KXUVUEBEZE /Textbook and references >
1. HE B 5 M SR - THRER M SRR
2. RThbHIrBFEI)—X1 EEFOLESEE 2 LSk - HER W
3. Breeding Science. HAFMEE&E

<EEBFFESNFEE /self study >
FRMEDOEMZATI o
Prepare presentation of one's study

<57 - RHEAYIZE /Practicalbusiness >

<{%# /Notes >
1) #7414 A7 79— gHEEA 1630 ~ 1800 HYy il EEREMeE
Office hour : 16:30-18:00 on every Friday
(2) e-mail address : hiroyasukitashiba.c7@tohoku.ac.jp
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<j{BUHE /Instructor >
g R - 2 BE BT EF

<% —< /Class subject >
Fi &R EAR DO % 5T LNV CTHIRS 5

Comprehension of plant-pathogen interactions at a molecular level.

<EHEDEHEMBZE /Object and summary of class >
HETIE WY EIREREY OB/ Z 5T LAV TR 2 L & DIS, SREARATD DR L B O 5%E
AT JZOWTHER, F/o, YR L7252 P ED A BRTHlAL. BT %0
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.

<F—7— K /Keywords >
WM - 55 O AE AR HAE ] /Plant-pathogen interactions, fi#5% EEPTlE /Plant disease resistance, T7 =27 ¥ — /
Effector, 555 5857 /Avirulence gene, #di# =T /Resistance gene, ¥ 27 F WV IE#HIE /Signal transduction

<ZZDIEBIE /Goal of study >
REROT % HIE WEREY OWENE & 18 EAEW OGRS X 7 2 OIE 238 LT, A & AR O BHE 2 A LA
MEGTLRVTERILIIH D, T2 BFERLOHEMR,. TLEYT—Ya v OAFVERESE 5,
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.

<BEAA - HEEEETE /Contents and progress schedule of the class >
LAV r5—vav
Ty 9 B 2% 0 FL AR
Orientation
Basics of Plant Pathology
2. 7T REEMEERORITA A= AL 1
Mechanism of Clubroot development (I)
3T 7T HRHERISROEHRA A=A L 11
Mechanism of Clubroot development (II)
4. 4 A - BHREMEAEN 1
Interaction of Magnaporthe oryzae and rice plants (I)
5. 4% - W BLHEMAEIEN 11
Interaction of Magnaporthe oryzae and rice plants (I)
6. ZTAFAN X BESCEA T
Presentation of papers by students (I)
7. X2 )EFA 74 VADRRG LIPiE T
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (I)
8 Xy )EWFA I A VADRRYLIPiE 10
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (II)
9. THPAICL BN 1
Presentation of papers by students (II)
10. WWHRED 774 3 V7, SRR, S4F08E 1

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (I)
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1. WRIEDO 754 3 v 7 SHEREIE 257585 O

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (II)
12. B X AEsoiAn 101

Presentation of papers by students (III)
13. 4 & b AAGHITE R & Tty W % FIH U722k

Rice seedling rot caused by Burkholderia glumae and its control by soil bacterial community
14, 77 X= By 2 i L 7R & Bk

Control of plant diseases utilizing plasma technology
15. B X BTN IV

Presentation of papers by students (IV)

< B #&E1l 5% /Record and evaluation method >
W L Em RT3,

Evaluation is performed comprehensively based on attendance and discussion of research topics.

<#fHSB% /Preparation >
HHCEHARATE20T, FHET %,
Before each lecture, reference materials will be supplied. Students are required to prepare for the assigned part of
the reference materials.

<HFBEH KXUEBEZE /Textbook and references >
% # & /References (1) Wi REL2: 45 2 il ik 4 (2) Plant Pathology, Eds, Agrios, GN. (2005), Elsevier, (3)
Induced Resistance for Plant Defense. Eds.,, Walters, D.Newton, A. and Lyon, G. (2007), Blackwell

<IFEIFREHNET /self study >
BERIIRONTVWDLDOT, ZEMEHV/ZHEFEHIEEII R S,

The session time is limited, so self-directed learning using the reference is important.
<57 - EHEAYIRE /Practicalbusiness >

<{%# /Notes >
F 7 4 AT 7= FEHD10:00~16:00 & 95 A5, b3 HANIC e-mail FTHAET 5 I & BB DM HERBEITRT,
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.
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<j{BUHE /Instructor >
T EKER - W T - EHE L

<% —< /Class subject >
W EIRAEY) & B - ¢ b O BRO L ENT

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

<EHEDEHEMBZE /Object and summary of class >

By ORI RN OFTEIC L ) RE LB L2 2T 505 BWHROMAEMIZ L > Te FoFEIES NS
2L v, WEMEWEDY - v FOBRICOWT, STAEWE, hES, B, RRER V4 H IR
ERD 5o

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.

<F—7— K /Keywords >
WA, BIZTRNT. 5 TEF

Microorganisms, gene analysis, molecular epidemiology

<ZZDFEBIE /Goal of study >
BB BT B EA Y ORFE, REBZEY OB B, BRI X BRI oW CEE L, AFZRICTER
T&B5EH12F 5,
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.

<FERB - HiEEEETE /Contents and progress schedule of the class >

1. JRE A O & ) E 1

Detection and identification of pathogenic microorganisms 1
2. WWESEY ORI & [FE 2

Detection and identification of pathogenic microorganisms 2
3. FWEMAEY ORI & FE 3

Detection and identification of pathogenic microorganisms 3
4. B EBEBRBEAFAE T B 0 A 1

Pathogenic microorganisms in enviornment of animal production 1
5. B BE BREE \TAFAE S B 0 IR A 2

Pathogenic microorganisms in enviornment of animal production 2
6. E) A BE BRI\ AT B R A 3

Pathogenic microorganisms in enviornment of animal production 3
7. B A RE BRI\ AR T B SR A 4

Pathogenic microorganisms in enviornment of animal production 4
8. IR ML O1ERE AR 1

Propagation pattern of pathogenic microorganisms 1
9. R IEE DIZHEAR 2

Propagation pattern of pathogenic microorganisms 2

10. 9 A Py DARIRRR R 3

Propagation pattern of pathogenic microorganisms 3
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11, 9 E Y DRI 4

Propagation pattern of pathogenic microorganisms 4

12. ANBRILHIEGYE 1
Zoonosisl

13. ANBRIL @& GE 2
Zoonosis2

14, NBRIL#I&GE 3
Zoonosis3

15. NBRILE &G 4
Zoonosis4

< B #&E1l 5% /Record and evaluation method >

IR E LR — T BRANRZENTL L LB, FEHR TR 2REO—EHIZOWT,

< #EfgB% /Preparation >

WRHEENY N7y 7 RIOCHE] S, ARk, 2014
BREEBAE o7 - At FE N D ARBREE 2 R EY 0 B &, SR B AR 2018
BREE D E F IR~ = 2 7V @ ARHE— S BB,
By R S - BOEEE, BRI . WIAEE. 2019

DRI 2 T B0

F 9 v Whik, 2009

<HEFBEH KXUEBEZE /Textbook and references >
Brock Biology of Microorganisms. (16th Edition) Madigan MT et al, Pearson Education (PH USA) (2020)

<$ZEFENFEB /self study >

<5EF% - EEAVZE /Practicalbusiness >

<f%# /Notes >
BMIZ A =NV TZITMT 5,
T © kentaro.kato.c7@tohoku.ac.jp
%M : chika.tada.el@tohoku.ac.jp
faH © yasuhirofukuda.b7@tohoku.ac.jp

FHLWHIHZMR %o
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<j{BUHE /Instructor >
el IEE - B

<% 75—~ /Class subject >
KEDOBIZNEETIEHN (BT & 5808 55 OHEE)
Genetic evaluation in livestock : Breeding value and variance component estimations

<EHEDEHEMBZE /Object and summary of class >

i O BIZMREJIRM I (302, EIIEHUE & BLUP 3B X O U8 5 oEsE) IC2 W T OGN R Tkt 25,
BHGHBELPEICIDRBILoTHiD D, BERUTAFEL TSP BREICL > THNEEEET LI L
»Hbo

This course aims to learn about the theories of genetic evaluation in livestock (mainly various selection index
and BLUP methodologies, and variance component estimation) . The contents include lectures by professors and
presentations by students on topics in each class. Schedule are shown below, but subject to change depending on
level of understanding.

<#F—— K /Keywords >
HEWREEEE, EREES, FHREEY. IBREGT TV, EIE . BLUPE, 7/ 3 v 758l &fmi/ss
X =5 —
Genetic evaluation, Population genetics, Quantitative genetics, Linear mixed model, Selection index, Best linear
unbiased prediction method, Genomic evaluation, Genetic parameter

<HFBOFEBFZ /Goal of study >
FEE OBAIEIRE D S BCo WC IS 2 BR % 1D B

The goal of this course is to deepen understanding of theoretical procedures for breeding value estimation.

<BEAA - HEEEETE /Contents and progress schedule of the class >
WA E FELTWSEA, §EllIZ7 7 ANV — A TENT 5,
- 79 Aa—F : glkax4x
1. BRI E O 72 0 OFILAEL
Linear algebra for breeding value estimation
2. BB RT O I
Introduction to quantitative genetics
3. i Al D 2L
Introduction to genetic evaluation in livestock
4. BRI R & WA & ks
Selection indices without and with constraints
5. I MR BATH & Z D475
Additive genetic relationship matrix and its inverse
6. MIBRAE TNV LRAET VA (BLUP i)
Linear mixed model and mixed model equations (BLUP method)
7. BIEH O BLUP T =) VET IV
Univariate animal model
8 ERERACHURENREEL T = VET N
Animal models with random environmental effects and/or maternal-trait animal model
9. ZWHEDT =< VEFIV
Multivariate animal model
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% IS EN L O — A XERE -
AKIEH 4 i (A415) AMzIL A

10. 7 I v 75Hili 1 (DNAX—%—)
Genomic evaluation 1 (DNA marker)
1. 77 3y 78l 2 (fi/EE)
Genomic evaluation 2 (Shrinkage estimation)
12. 7/ 3 v 7 §¥fi 3 (GBLUP %)
Genomic evaluation 3 (GBLUP method)
13. BB/ T A — 5 — g 1 (HIRA & &)
Estimation of genetic parameter 1 (REML method)
14, BEW 8T A= — o 2 (KEFHHTVT) X 4)
Estimation of genetic parameter 2 (Iterative calculation algorithm)
15, #EW/RT A= —OHE 3 (FTRAF T ¥ 7)
Estimation of genetic parameter 3 (Gibbs sampling)

< BiEHf A% /Record and evaluation method >
HEBXOEH, LR— FOMEEIZL > TREMWIZEHET %,
Evaluation is performed comprehensively based on attendance, some reports, and presentations.

<#fBSB% /Preparation >
FEHL ANV OBIBREF L HET P2 LML TBLLEDIDH D, = EE 10 E9Mm) TiL/ — by arzfl
H3 5720, 7ur75407 1 “MATLAB” %7213 “Octave” 24 Y A M=V L THET LI &,
Students are required to understand basic linear algebra and statistics taught in the undergraduate program.
Please bring your own laptop with the program software "MATLAB" or "Octave" installed in the 1st to 9th
classes.

<HREH LVBEZE /Textbook and references >
RERZ BN T 5. 2L, RYMOBHENICHEBHEZIRET 250D 5,
Handouts used in lectures will be distributed every time. However, we may show you a textbook before the first
lecture.

<IZEENFE /self study >
TX A POBELHOZUENZTFHLTL AT L,

Students are required to prepare for the assigned part of the designated handouts for each lecture.
<525 - RERAIZE /Practicalbusiness >

<{%# /Notes >
FT74 AT T — BRI 525 HANIA -V TT RS Y FPERBEZ L,
A% masahiro.satoh.d5@tohoku.ac,jp (Satoh). yoshinobu.uemoto.e7@tohoku.ac.jp (Uemoto)
Office hours are anytime, but make an appointment in advance via e-mail.
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<j{BUHE /Instructor >

&

i

<% —< /Class subject >
B AL B E ORFFEE IR

Research topics of animal physiology

<IBFEDBK EWE /Object and summary of class >

AREETIE, BHOWES & TR O&EH OB R L %

FeEMED TV LTI LB RE 2 255,
This course aims to improve the students' ability to discuss their reserch issues by the presentation concerning to
the latest literatures of ruminant phyusiology.

<*—7— K /Keywords >
B ERE, By ¥ X, SLEYTF—Ya Y
animal physiology, topics, presentation

<SBDIEEIE /Goal of study >

KFEFETOWMELED T L TORBEWEERENE T LYY T =Y a VEiE DT 5,

Students will develop the abilities necessary in academic research.

<IBERARB - HEEEEFE /Contents and progress schedule of the class >

1.

10.

11.

12.

13.

SR RE O E S O E BN

Physiological characteristics of rumen in ruminant

. A5 O R H N DAL & RIX

Digestion and absorption of rumen in ruminant

. B R ORS8N O FESHNNR O A BLRY 7 Hhe

Physiological functions of short chain fatty acid of rumen in ruminant

- RERE DRSS E & B OB 5E B

Current research topics of rumen in ruminant

. SR OB - AR

Metabolic physiology in ruminant-Carbohydrate

. B RE DA - 7 23y K

Metabolic physiology in ruminant-Protein

- BHAE DA - BRI

Metabolic physiology in ruminant-Lipid

. BRSO A B & R O SEE) IR

Current research topic of metabolic physiology in ruminant

. B R DN EP—HR T H & TR

Endocrine physiology in ruminant-Hypothalamus and pituitary gland
S FRTE DV 53U H B— ik

Endocrine physiology in ruminant-Liver

U FRTE DN 53U H BE— R ik

Endocrine physiology in ruminant-Pancreas

RERE OV ER & i OBFFEE) R

Current research topics of endocrine physiology in ruminant
EIHKE O R & i OWFFE By

Current research topics of growth physiology in ruminant

Fh, TLEYTF—3arTHILICLY. KERTHF
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14. RBREOWAAM
Lactation physiology in ruminant
15. XBRZ OWFL A & RH O ses)n

Current research topics of lactation physiology in ruminant

<piEHE A% /Record and evaluation method >
LH— by RE HEB T 5.
Students are evaluated on submitted reports, their presentations and class participation.

< ¥ BZE /Preparation >
AT AENEL IR L, B aRBAZHNT, 7LEYT—a v 77 A Ve BT %,
To understand the research content to be introduced sufficiently and to prepare a presentation file using

appropriate expressions.

<HFBEH KXUBEZE /Textbook and references >
FRICHRE X 2\
Not particularly specified.

<IBERFENFE /self study >
WENKICHEEST AR SIS TE BT L THRmEREETBL T &,

It is important to acquire preliminary knouwledge to prepare for class by reading relevalent documents.
<52¥% - SEERRVIRZE /Practicalbusiness >

<f%# /Notes >

(1) #* 74 277 — Office hours : B/EBIR A7 BB HE (W309) fEREHIIRERZ T 2.
Questions are accepted at any time.

(2) Muw&bEA—)L7 FL A E-mail : sanggun.roh@tohoku.ac.jp

(3) MmiZEND—I%. LLT® Classroom THAE - #efEL 57,
7 5 A3—F q3jzhr
Part of the face-to-face class will be delivered and provided in the following Classroom code.
Class code : q3jzh2r
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<j{BLUHE /Instructor >
ME S IR—ER

<#%% 57—~ /Class subject >
TR E & BREER IO W T, BERAERER & I - MY - EREEHYRICOWTHMEZED 5,
In this course, sutudents deepen understanding on food production and environmental conservation, focusing on
land ecosystems - particularly soil-plant-herbivore liivestock interrelationships.

<EHEDBEHIEHE /Object and summary of class >

AR, i&ﬁﬁﬂ%biﬁ%?@«lﬂm H5b, BESET %iﬁiﬁlﬂ%ﬂfﬁnﬁﬁft L. REOFHRESGIHEIN TS, KiEFT
. FHNC B A EAREAE LRI, BESIFICBI AREMEOBUIR AR U, AR ) & R iy fp
EREICLITTOREL, RERSNBIN,S ;;'%%ﬁi ??\@U%ﬁ FIZOWTHBRZRD 5,

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.

<Fz—TJ—R /Keywords >
BREBTEOR, BRBTAREL. ReRiE. ARWdbAr, WARE. WP, S AEER. WIEAEER. B
Co- ex1stence, Domestic herbivore, Environmental policy, Environmental ethics, Grassland ecosystem, Grassland
utilization, Grazing, Material recycling, Sustainability

<ZBOEEBIZ /Goal of study >

BEAELIMIREREB L OVERR LMD Y & LTHRT 5, $-BESIICBI 2 BREREICHE T 2 ik 5 TN
FER RO 72D I M5 & W 2 6155 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.

<BEANA - HEEHEETE /Contents and progress schedule of the class >
FHREOHNED—# %, LT ® Classroom THEAE - ML 9,
7 A3—F ! zmkzgh7 FEERMBYEOBIEL LA — MREERBTED T,
1. WHFIC BT % B e & BRI E
Grassaland-livestock production and environmental problems in the world
2. HITBI 2 B HHE EEORE R
History of grassland-livestock production in the world
3. FASENI BT B KA & BREERE
Livestock production and environmental problems in Japan
4, EDENI BT ARELFEORESR
History of grassland-livestock production in Japan
5. RKEDORPASTHAERERI T3
RS D1THE)
Effect of grazing of domestic herbivore on grassland ecosystems :
Behav1or of grazing animals
6. KB ORI AEHAERE RIS KT B2
Eiﬂf’ﬁ
Effect of grazing of domestic herbivore on grassland ecosystems :
Diet selection
7. RKEBOWATHAERERI T8
P
Effect of grazing of domestic herbivore on grassland ecosystems :
Excretion
8. KE DR AT AERERI T8
B
Effect of grazing of domestic herbivore on grassland ecosystems :
Trampling
9. RKE O M ERERIT T2
KE DAL
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O] REHREEINIaE X -
FIBLH 3 05 9 Wi AMILI32 Al

Effect of grazing of domestic herbivore on grassland ecosystems :
Animal welfare

10. BRI AETER CH U A HEL & FEt R B E D EE,
HP K

Disturbance caused in grasslands and its effect on sustainable livestock production :

Fire
11. B A RER CTH: U A IEEL & BRI R E E DR,
TFiEo

Disturbance caused in grasslands and its effect on sustainable livestock production :

Drought
12, B ARE R CTH: U B HEHL & FReiI R 5 L~ DR,
954 Bh)

Disturbance caused in grasslands and its effect on sustainable livestock production :

Wild animals
13, B AETER CH U A HEEL & FE R B E D EE,
N HEEL

Disturbance caused in grasslands and its effect on sustainable livestock production :

Anthropogenic disturbance
14. AN B A RERENEFENE 70 Y =7 b
Ecological agricultural research projects in the world
15. bAENI BT 2 RBERENRENE TS =7

Ecological agricultural research projects in Japan

< piESHE 5% /Record and evaluation method >
FBRTOYREEB L LR — MTX VT 5,

Evaluation is performed comprehensively based on participation to classes and report.

< #EHZEBZ /Preparation >

AREE, BB B L ORAICHE T ARHMEIC O W TOHARROB /IO LD T &,

Students must obtain information current affairs on ecology, environmental and agriculure science, and learn

about those field of academic study.

<HEEHB KXVBEE /Textbook and references >

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

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

<IZERFENFE /self study >
1) 74 A77— FEEHD 1500 ~ 17:00,

Pepel 2k e P RS (W F v > /S A REARTZERHR T JEM W311 2 022-757-4263 [ il AF7E= 10229-

84-7378 [ I Mg 1)
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) A#EHZTIE. SBRBEFTEERMICNMRZIEELTED T LD, ZORRTHERZOPTTREL, WikT 5. KN
Wik, TNV R—FELTELED D, 7L, BBEEBID LW EREENELEERTI2060H 5, 72,
R aaF o ANV ARGSEDIRIIC & o TREER L EZEET L5605 5,

In this course, students must decide a theme by him/herself, obtain information and knowledge, summarize
and do presentation, and discuss about it. Finally students must prepare it as a report. In this regard, however,
this implementation of this course is changed if the number of students is few. In addition, the method of
teaching may be changed depending on the situation of the new coronavirus (COVID-19) infection.

<3EF§ - EHEAYIZE /Practicalbusiness >

<{## /Notes >
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<j{BUHE /Instructor >
FlAS  fRORHR - R

<% 75—~ /Class subject >
LI - BEOAICET 25 LVWALR 28479 5. [Novel knowledge on reproduction of mammals and birds.]

<FEHEDBEHEMBZE /Object and summary of class >
WP - B o, AMBEE oM, AEMEoBK. 2/, OERSE, SR, BBREX. i85,
BOREEICET A LA OBE 2 HE + 5, [This course covers the novel knowledge on reproduction of
mammals and birds (ie, sex determination, reproductive organs,germ cells, fertilization, early embryogenesis,
implantation, placenta formation, neonatal development, reproductive disorders ). ]

<F—7— K /Keywords >
A%, Je4: W% [Reproductive biology, Developmental biology]

<ZZDFEBIE /Goal of study >
WA - BEOAGSEOME, Ao, 28, OUESAE, BR, BEIEE. ST LW
MROBHEFEHEE ¢ 5, [The aim of this course is to learn the novel knowledge on reproduction of mammals
and birds (ie, sex determination, reproductive organs,germ cells, fertilization, early embryogenesis, implantation,
placenta formation, neonatal development, reproductive disorders ) .]

<EENA - HEEHEETFE /Contents and progress schedule of the class >
7 9 A d2— K : kudgeit
Classroom IZBW TN T —=RA ¥ b7 7 4 VEROBMT E1T9 o
Bl A yrayryyay, AREWERR (FAL)
[Part 1 : Introduction, Generaltheory of reproductive biology (exam)]
8 210 @ By AR RE RIS BT BAEREAE S P ¥y 2 X [Part 2 1 Reproductive biology in animal production]
93 0m B EEEBIC B ARET S Ny 7 2 [Part 3 : Developmental biology in anmal production]
H4m: AIHEEFVEW Y Y 2 A [Part 4 : Drug discovery model animals]
51  FHEEFTVEY Ny 7 A [Part 5 : Disease model animals]
Hem A AU EIW N ¥y 2 2 [Part 6 : Genome remodeling animals]
857 c AGEEBhERE N ¥y 2 A [Part 7 ¢ Asisted Reproductive Technology]
o 8 [l By GRS & AP M ¥ v 2 A [Part 8 ¢ Animal reproductive biology and bioethics]
Hom R4 F I A MYy 2 A [Part 9 : Sperm stem cell dynamics]
10 Il - BT E MK ¥y 2 A2 [Part 10 : Spermatogenesis and syncytium]
811 o) ML Y A7 A ¥ v 7 X [Part 11 : Tissue and stem cells]
512 1] ¢ AR o ES) M ¥y 7 2 [Part 12 : Germ cell movement]
#1301 BT 0L P ¥y 2 X [Part 13 : Sperm diversity]
514 1] FIANRSEE LR P ¥ v 2 A2 [Part 14 : Early development and embryogenesis)
5 15 Il By A gAY - ARSI TR OE 2 T5 - #EOTT
[Part 15 : Research concept and method of animal reproduction and development]

< piESHE 3% /Record and evaluation method >
RELZTF—<ICHTALUR—-bOJREE, BLXUOREIZ L 5> TEFHli+ 5. [Submitted reports,presentations, routine
tests, class participation and so on are evaluated.]




7 OX M H 4 HALEL PO 3 BEFNY 7 | R

B A AR R [ .
Biology of Reproduction and 2 A I AR AR ALS-ANS513] AR B
Fertility in Mammals
PG IR -MEH - 3y HoR =E R a—F i H 55k
i 9] BT ELNaE X e
KIRH 4 8 AMI242 H%5R

<#fF¥BE /Preparation >
FEAGE (WEE)E, 2011)
LB O E T 2% (W&E)E, 2014) [Shin doubutsu seishoku gaku (Eimei Sato, Asakura-shoten, 2011, ISBN978-
4-254-45027-9) and Honyudoubutsu no hassei kougaku (Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3) ]

<HHEH LVBEE /Textbook and references >
FrE AR (EEE, 2011)
LB DR ET % (W1&E)E, 2014) [Shin doubutsu seishoku gaku (Eimei Sato, Asakura-shoten, 2011, ISBN978-
4-254-45027-9) and Honyudoubutsu no hassei kougaku (Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3) ]

<{EEBRENEE /self study >
FEy Y (WEEE, 2011, WABYORETSY (WEHE, 2014) 2HBETL L L b1, BET 5RO
ML Edmtr 2 & M HERT S,
[Tt is highly recommended to study Shin doubutsu seishoku gaku (Eimei Sato, Asakura-shoten, 2011, ISBN978-4-

254-45027-9) and Honyudoubutsu no hassei kougaku (Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-3)
and read the latest related research papers.]

<75 - FERAVIZE /Practicalbusiness >

<f##% /Notes >
F74ATT— &MEH 10 R 712 K
&8 A=)V 7 FL A : kentaro.tanemura.e4@tohoku.ac.jp, kenshiro.hara.b6@tohoku.ac.jp
Wb o> TA—=VIZTHH L 728w, [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 kenshirohara.b6@tohoku.acjp) . The contact formation
for he lecturer will be given in class.]
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<#EYEE /Instructor >
i Rk

<% —< /Class subject >
HR AL AR ZE A 5 B & 2 S 2B o Bk L IERE 2 BR§ %,

In this class, students understand the cellular functions and structure revealed by cell and histochemical studies.

<EHEDEHEMBZE /Object and summary of class >

AR I L2 RF7E 1 & Bl O FEATT & 25

B AR ORI B A e O T AR & TR 3 2 BB 5 5,

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.

<F—7J— K /Keywords >
M. MR LT E T, MR - AR O & BRRE DRI

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

<ZZNDIEBIE /Goal of study >

Byl O BRI RE A IR SE O B AIRE & AT JR BRI B3 2 BIR 3 S Hh b

Byl - AAROERER S 2 BH T 5 720D THEE ML L TE %,

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

<EBEAA - HEEEETE /Contents and progress schedule of the class >
L Mg b 4R (1) @ MR LRIk o8 37
Cell differentiation and function I : Establishment of primary cultures and cell lines-1
2. MDA L BERE (2) @ FACRTEE & MRtk 7.
Cell differentiation and function I : Establishment of primary cultures and cell lines-2
3. EEAENNT (1) © MKk o BlgE
Morphological analysis-1 : Observation of cells in tissues
4. TCREZENRAT (2) @ LR L — — B BlsE
Morphological analysis-2 : Confocal microscopic analysis
5. JERBZAIIAAT (3) @ TE T BHIMSRBILE
Morphological analysis-3 : Electron microscopic analysis
6. TRESLIORNT (4) £ Z a—F VHROIER 1
Morphological analysis-4 : Establishment of monoclonal antibody-1
7. REEERNT (5) @ &y u—F VHUKOEK 2
Morphological analysis-5 : Establishment of monoclonal antibody-2
8. JEREZEMMANT (6) @ &/ 7 u—F I WHkOH 1
Morphological analysis-6 : Application of monoclonal antibody-1
9. TEREZEMMENT (7) @ £/ 2 u—F VRO H 2
Morphological analysis-7 : Application of monoclonal antibody-2
10. ¥ (1) Motk
Practice-1 : Cell staining
11, 3% (2) Mo E
Practice-2 : Cell analysis
12. ¥ (3) Mfkogtaik

Practice-3 : Tissue staining
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13, 8 (4) MRk IFHTIE

Practice4 : Tissue analysis
14, 8 (5) MAAIEEREAIIE O -1

Practice-5 : Application of cell and histochemical research-1
15. % (6) AAAIEFRIEZEDE DI -2

Practice-6 : Application of cell and histochemical research-2
16. #RBx

Test

< B #&E1l 5% /Record and evaluation method >
LAR— b CEHli$ %,

Students are evaluated on the score of report.

< #Eff$B% /Preparation >
BETHHFHEZTFOHRATEBLZ L,

Students are recommended to read the text designated.

<HEEHB KXV'BEE /Textbook and references >
FHEHIRR AR (5 M0 RER
FHEHIRR A & am (5 M0 R&HER

<IZERFENSE /self study >
W) — 2L, HREBIUCBEEZHOTHEBZTIZ &

Students need to organize the notebook and reference the textbooks

<5EF% - EEAVEE /Practicalbusiness >

<{## /Notes >

1 ZENAEB L OERE R o 2 HBICH T 2 B, KIEH (13:00 ~ 17:00) IZHREEREY SIS EEE (E413)

THIA AT T —&F T TRIHTET

: e-mail 7 F L A (nochi@tohoku.acjp)

W DN~ W N

. e-mail address (nochi@tohoku.ac.jp)

DR AR — A R—Y (https//www.agritohoku.ac.jp/keitai/index.html)

: Office hours are from 13:00 to 17:00 on Wednesday at the laboratory of functional morphology.
: Laboratory web-page (https://www.agri.tohoku.ac.jp/keitai/index.html)
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<j{BUHE /Instructor >
g % EAHR K- R #BET - BE B8 B BE 8T EF

<% —< /Class subject >
b N EO e I BIT A EGERIEICE T A RIIIIED L ¥ 2 —

Recent life sciences in animals and humans

<EHEDEHEMBZE /Object and summary of class >
AGRHETIDH SN BB 2048, B AT, R, A, 1TE) % EOEMIEENCE T 250 H 4 R L
TWb, RBHETIIINSICHTA2RIMNIEEZI 20 - 27 0L cH L, F7/2, OWTRET LT L THERH
BExBHCEFELE) L2 HNET 5,
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.

<#F—7— K /Keywords >
SexE, U AREL. SRE. ARG, 1TEh. TR

Nutrition, metabolism, physiology, immunology, repdroduction, behavior, recent life sciences.

<ZZDIEBIE /Goal of study >
g2, AR ARBLL SRE, AR, ATENCBET AT OMEEE 2 BiA. £ ONEIDN UCTEG - MRk - Ml - EBET
L~V ORI TEI O AL GG B 2 BT 5
The purpose of this class is to help students understand recent researches on nutrition, metabolism, physiology,
immunology, repdroduction, behavior.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
1 A5 v A, WgEE O TSR
Guidance and summaries of recent researches
2. A T v R LB L
Science and Animal nutritional biochemistry
3. AREICEE b B HAMICE L T
Production technique for animal production
4, Ml & SRR LT
Nutrition and cell physiology
5. BRI -1
Oral presention and discussion, and evaluation by students -Part 1
6. WEgERiN -2
Oral presention and discussion, and evaluation by students -Part 2
7. WEgERIA -3
Oral presention and discussion, and evaluation by students -Part 3
8. WEkis -4
Oral presention and discussion, and evaluation by students -Part 4
9. WrFEAASr -5
Oral presention and discussion, and evaluation by students -Part 5
10. WFFEAHST -6
Oral presention and discussion, and evaluation by students -Part 6
11. Wrgesis -7
Oral presention and discussion, and evaluation by students -Part 7
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12. WHZEfisr -8

Oral presention and discussion, and evaluation by students -Part 8
13. WFZEfir -9

Oral presention and discussion, and evaluation by students -Part 9
14. WFZEfisr -10

Oral presention and discussion, and evaluation by students -Part 10
15. WL 5 MBI

Nutritional regulation in animals
16. ¥AFTm

General discussion

< B #&E1l 5% /Record and evaluation method >
PEOPMALREL 7Ly T—Ya YA, BLXOOFRAMICE VT2, AL LR— MEHEZRDLZ LD H
D, ZOWNEDEET %,

Students are evaluated by class participations, presentation's score and oral examination.

<#fHSB% /Preparation >
Nature, Cell, Science % EDNA V¥ —F IVIHBEN TV B HER L EGiA. BRATA FEERT 5,
Students need to read papers that pubished in High impact journal, such as Nature, Cell, Science, and prepare
presentation slides.

<HEFBEH KXUEBEZE /Textbook and references >
#Hb : Nature. Cell. Science %z VbW B 1A ¥ % —F NICIEBI N TV B EHZIHT,
Recent papers in scientific journals that have high impact factors, such as Nature, Cell, or Science.

<EZEEBHNFE /self study >
i L ERER L, B S LTT LV BERZ KT 5.

Stuents need to search the papers, and prepare the presentation slides and files.
<5275 - RERAIZE /Practicalbusiness >

<f## /Notes >
RO F I A4 NVADTATIREIC L > TH Y FA VTITH T L b DD,
74 AT T fHERE NI EEN SRR 5, R 2 B9 A E O — R - B REA LS
E403 5% (L) CTHIST 5 (EHFHEK) o
MGG ¢ 022.757-4322 (K 7)
Office hour 9:00-17:00
Contact : Sato Kan, E403;
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<j{BUHE /Instructor >
Kl # - 2 KBy

<% —< /Class subject >
A &g EOMELER & A & 5R D g

Host-parasite interactions and their strategies for survival

<EHEDEHEMBZE /Object and summary of class >

WA WRORKNE 7% FH, FEREAN - ERS - BEMRECOMEIOAHINTEY, KL 2HTADOAE
I b o T b, ADOATFITHMAY DORET) 2 I KIRFIH T % 72 D3 MAEY O A4 & 5 LA DRV EFE SV TH
%o REBFTIX. MW H W FEENRIEER 2 A L. BEYIIEOHA S 2 MR35, 720 AERIHEEL
OHEAEHORER, BASEDOFTIE L W) BOMIEE D > THB Y B EE Y A7 22 & o TERPEICHIIL T b,
COMHEOHEEFRY ks % BT 5,

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.

<F—7— K /Keywords >
WA OB EWREEE Y AT A, HEEEWHEER, BRGE, BERE, SR, Sk REMRE, Y4 Lv2
Metabolism and solute transport system of bacteria, Host-parasite interaction, Innate immunity, Adaptive
immunity, Antigen, Antibody, Pathogenic bacteria, Virus

<ZBOEEBIZE /Goal of study >
WA OB ZREICHH T 5720, 72, BEWRIAYE ZBiBRT 2 72D IISHE OA 5 1 g % 28 < BH T 5 2
EZhD L. MEORBIEOFH L & B L THAEMMIEORIES L1THA S 2 MFET 5,
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
MMEFEO—ER%E ., LEITIS U TLUT @ Classroom THEUE L F 3,
7 9 A3— K ! cnmsrsc
1 A oML E 2R CRIL)
Microbial evolution and diversity
2. FEEFREF I BT BAMEMNA A T2 70T —oFfH CRL)
Application of microbial biotechnology in the fermentation industries
3. MIEO T 3 BACH CRib)
-mino acid metabolism in bacteria
4. ME ORFZE © BIRERFEEBRD (79 = Y ERMERGREA RO 58 CRil)
A microbial genetic experiment for isolation of L-alanine auxotroph of a model bacterium, E. coli
5. MIB oW H%E CRILD
Membrane transport in bacteria
6. MU OWIZE © BRFWWFFRIEES (77 = PR RAORE) CRIL)
A microbial genetic experiment for identification of L-alanine exporter of a model bacterium, E. coli
7. WAEMEEEOMENER A4 2 unA F—FofdE CRkil)
Microbial-host interaction : a role of microbiota
8 WY LiEF L OMENER : D- 7 IV BoOBS CRib)

Microbial-host interaction : a possible role of D-amino acid
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9. W— X Y1 (%)
Rumen microbiology 1
10. V— X Y 2 (ZHE)
Rumen microbiology 2
1L LR Y 2T A OSREMMER A 7 =X 5 1 CRIlD
Host defence systems : antibody diversity
12. LR S 2T D OL RS A 7 =X 45 2RIl
Host defence systems : T-cell activation
13. B E AR F 2 A 1 M OB A 7 = X & (PA)
Topics 1 : Mechanism of bacterial motility
14, ByBAEYER R Ny 7 A 2 0 ARSI B A 815 - FREAN O AR (hA)
Topics 2 : The frontier of observation/measurement technology in microbiology
15. WA dsam s ¥y 7 2 3 (HHH)

Topics 3 : Genetics of antibiotic resistance

< B #&E1l 5% /Record and evaluation method >
HEIRD & BRBEO LR — M X o TRATIZEHET %,

Students are evaluated by reports and the level of class participation.

<#fF¥B%E /Preparation >
ZABAE TR A TR B 7D ITMAF, REEB XD TEWZEORBEEZFEEE T EPLETH 5,
Students are strongly recommended to review the contents of the following lectures : Microbiology and
Immunology, and Molecular biology.

<#HRELLVBEE /Textbook and references >
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
VY TNVRES WL (2017)
RIEAEYY FEE IR ER EHEEZ BLE (2019)

<{EEBFENEE /self study >
HENEBLUORA LB LT, BEREBIUSEHE 2o TEE T2 L 21D 5,

Students are recommended to review the content of a lecture using handouts, textbook, and reference books.
<5275 - RERAIZE /Practicalbusiness >

<f## /Notes >
(1) AT 4 AT —  BERTHOTH 2R~ 5 CEMMAEMFNIRETE 74 A7 T — %2 %, BHMT&
IHHMH BT A — VBT T B,
(2) &/—2~_—=7 : http://www.agri.tohoku.ac.jp/doubi/index.html
(3) E-mail address : >k I, hiroshi.yoneyama.ad@tohoku.ac.jp; % Ji , tasuke.ando.d4@tohoku.ac.jp; H' #f , naka@
bp.apph.tohoku.ac.jp; HtH , maseda.h@aist.go.jp




7 OX M H 4 HALEL PO 3 BEFNY 7 | R

B £L o bR BE e 2
Advanced Animalﬁlli“?;)d I;ﬂunction 2 HI T aRAR ABB-ANS505] A B
BH VT ) - MR - IR W ® R W a—F i S
LY

N — 2 =,
KIEH 3 2 t3IF—%5 (F421) AM1333 HAGE

<j{BUHE /Instructor >
e B8 KEE RET

<% —< /Class subject >
oW - IRERPLET2EWAEDRIZEOES X OIS

The base and application of the animal product science mainly on milk, meat and egg

<EHEDEHEMBZE /Object and summary of class >
L (INy) WL ogAERORGE L TOZWEER CEAGREKE) 1ConT. B AEEDICET 2
RO O W TOFER I AN LS L ORH L EE2RE L TRMAMT %,
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.

<F—7— K /Keywords >
FLBm, WG, JIRm. F— X, FEEEIL. IV b RE, TS FTA 7 X, TUNAF T TR, VT
NAFT 4y 7 A, BmBERE. WAY. FRE R ad. BEERR R
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

<ZZDIEBIE /Goal of study >
oo W - IO FE LB R OB S FH L AR ORI MR AT L 2 & T NROFEME R E oL
WFFEICHEIR C & 2 AR 2 B 22T b,
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.

<FERB - HiEEEETE /Contents and progress schedule of the class >
L Aof# 1 AR/GoRYE (3-20 1) (k)
Milk Science 1 : Science of milk products (Yoghurt, Fermented milk) (Kitazawa)
2. AORE 2 AP ORE (ROFEEEFL) (i)
Milk Science 2 : Science of milk products (Fermented milk in the world) (Kitazawa)
3. HAOREZ AF I TORRAMEL A L) N X T 4 7 ADFENE (L)
Milk Science 3 : Foreseeability of Mechnikov and expansion of immunobiotics (Kitazawa)
4. LOFE 4 0 5 (L)
Milk Science 4 : Discussion (Kitazawa)
5 LB 5 0 LAR— MR (ki)
Milk Science 5 : Report preparation (Kitazawa)
6. ABFBmOBRE - T 2 AEHE o2 (KIF)
Lactic acid bacteria involved in production and processing of dairy products (Ohtsubo)
7. ABRBOBE - MLICHT 287 4 AWORSE (K
Bifidobacteria involved in production and processing of dairy products (Ohtsubo)
8 HHEAMORAT - AT 2 MEM RS (K
Microorganisms involved in preservation of animal products (Ohtsubo)
9. BN 7u—5 (BN<A 70N +—%) LEELGORY (KEE)
Gut microbiota and animal products (Ohtsubo)
10, V=754 AHhvary (K
Group discussion (Ohtsubo)
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JKIEH 3 R

11 W - SRR 1 W - SRR o2 (ki)

Meat and Egg Science 1 : Meat or Egg products science (Kitazawa)
12. W - SROFRE 2 - KRG OEBR R (k)

Meat and Egg Science 2 : Physiological functions of meat ingredients and derivatives (Kitazawa)
13. W - SRR 3 - PR o ARk RE M (L)

Meat and Egg Science 3 : Physiological functions of egg ingredients and derivatives (Kitazawa)
4. W - JRORE 4 BHE (L)

Meat and Egg Science 4 : Discussion (Kitazawa)
15 W - SRR 5 0 LAR— MER (L)

Milk Science 5 : Report preparation (Kitazawa)

< pA&EEHM A% /Record and evaluation method >
SEHE . (30%) BLUGRELER— (70%) THHIIT %,
Normal point (30%), report (70%)

<#fHSB% /Preparation >
FERED [INVIRE] BLU [@aEREEY] o%#IcL . - W - SIOLBEEEZ B4 Lz L TolEsss
2F L,
Another classes in 5 and 6 semester, “Milk science” and “Animal food function” are highly recommended to

understand the contents of this class.
<HEFBEH KXUEBEZE /Textbook and references >

< HRHEE>
BWIFZEIEC 7Y ¥ MBS 5,

References are handed out at class.

<BEE>
LREWAN PRI 3 kbR, 2011)
FMBEE 74 ZAWDOHI A 0 2 HRILBH SR GUEBRKZENS. 2010)

Kitazawa et al. (Ed.) " Probiotics : immunobiotics and immunogenics” . (CRC Press, 2013)

<REBSENFE /self study >
PRI S 2 IR O SCk E et

Read some recent articles relating to this class.
<525 - RERAIZE /Practicalbusiness >
<f## /Notes >

(1) *74 A7 77— BYEFACFEHEMIEE E414  HEAKEH (16:00 ~ 17:00)
(2) E-mail address : harukikitazawa.c7@tohoku.ac.jp




7 X B H %4 HAZE PO BEF Ny 7 | BEEEE
A oy 2 IR ABR-APS510] | fm4EHa#
o A0 - - " WET— k| W

HiT % MR R R O — A RS -
HIWRE 5 i (A414) AMIIS1 HAAH

<j{BUHE /Instructor >
B - B B - R

<% —< /Class subject >
KB By O 5l & S B B A AR R

Physiological function for reproduction and immunity in aquatic organisms.

<EHEDEHEMBZE /Object and summary of class >
W OFEO LA OTEDO AT L MEFF ORI & 7% 2 450 & I D 2 AR IO W T, flHB X O I HHE B %
HUZ, 2R E TORGIZ O W TN, BRES L LTORBPSBAL. E5IERTD MYy 7 X2 &H-
ToE S - MAEEHT A I LX), B 2B ARE FICOT A L BT, KEEYOKEREL X OEEANDIS
HEROWEEEIZOWTEZ b,
Outline of recent topics of reproduction and immunity in fish and marine invertebrates from point of view of
comparative endocrinology and immunology.

<F—7J— K /Keywords >

Reproduction, endocrine system, innate immunity

<ZZNIEBIE /Goal of study >
KB DA GE & S E B b B A PEFRBE OMERE R T 5 L ILIZ, M4 OEWICB T A N ENICE b A KT OEE
Pz B 5,
Understanding of outline of physiological function of endogenous factors related to reproduction and immunity in
aquatic organismes.

<BEAA - HEEEETE /Contents and progress schedule of the class >
M HIZEDNEZ . LT ® Classroom THUE - #E L 37
7 9 A3—F :xeqkzuq Classroom 2BV THRBER L L IEE S NHH T L OBFE IR THED F 5,
L A B B AR AR R DL EW R (T F FARVEY)
Neuropeptide hormones
2. G B D B PR AR H Sk O LA TR EWE (2O KV E V)
Other neurohormones
3. G B N AR R DL E IR EME (AT a4 FhLEY)
Steroid hormone
4. HEFEIC B D B N AR H R DAL 2R A EWE (2O RNV E V)
Other hormones
5. ALEIEHmEW E O Z AN & SR IROME L e (PIRARR)
Receptor mechanism; central nervous system
6. (LA TEMAZIEWE O ML & AR oflaE & ikae (R
Receptor mechanism; Gonad
7. LTS BEEWE & - THLE SN 2 LY Y
Endocrine factors for reproduction
8. KE B DB TR & A5t JE A o AR A S S
Central nervous system and reproduction
9. KB DERT-TERK & A58 I D N 7306 S Bid
Endocrine control of reproduction
10. KB B O H IR %IE & R RE

Innate and acquired immunity in aquatic organisms
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11. ERTE % 40 9 I o 558 & B ie

Blood cell for innate immunity
12. FARGIEICEI D 2 iR F O ek & Big

Humoral factor for innate immunity
13. EARGIEIC BT 2 Ma R 7 & ik K1 o 48 B 5

Interaction between cellular and humoral factors in innate immunity
14. HEFENTUWAD S DBIERA~O T T u—F

Approach to environment science from reproductive endocrinology
15. HASIED O ORBERF~OT Ta—F

Approach to environment science from innate immunity

< BAEEHE A% /Record and evaluation method >
ZHROBEROFHMIE, FHZTEICEM L LTH S0 COBU SNmm3 &R BE T 2L ORE IR E, &K
b LI VHR— FONFIZESCTEHT %,
The academic achievement will be evaluated by the understanding and discussion of each topic.

< #ff=B% /Preparation >
HROEM L L 2m LD S0 LOBMT 5, TlHEEmLE TR TLILdd L X VBET A5mLD
T T7PEELTBLLLEND S,

Reading papers provided in advance and related papers are strongly recommended before joining a class.

Ll

A

<HEEHB LV'BEE /Textbook and references >
FREOBENEICR Ui - BHrHET 5,

Papers will be provided in advance.

<IZERFENSE /self study >
REM & U CEAT S NG o#Gt & B 52205 e Gro - B2 B LER L TB <,

Preparation and review is strongly recommended.
<5275 - RERAIZE /Practicalbusiness >

<f#%# /Notes >
F 74 AT T — L KEEYEB A EEE R SR T 18:00 ~ 19:00
A — L= ! https://www.agri.tohoku.ac.jp/zoshoku/index.html
E-mail : makoto.osada.a8@tohoku.ac.jp
Students may visit the office or contact via Email (makoto.osada.a8@tohoku.ac.jp) anytime.
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<{AHH8& /Instructor >
Fl ok

<% —< /Class subject >
R WG IR O A FE AR B

Marine ecology and biology of marine bio-resources

<EHEDEHEMBZE /Object and summary of class >
KBIZE R L, Fex O L L TEETH 2R EWEIRO AR E 2 BRT 5 72012, EO ALY BRE.
EWRRE, AMERORBECTH LMW T v 7 N L FOEFE, BTS2 N EEOERE, TAVT—-LWE
TEER, REGRORE L O EME, WEOEWIER EITOWT, AEARY, FHREFERS, BEABEFOM
A7 ® A OEHZE L TER,
To understand the structure and the function of marine ecosystem and the biological processes of marine
production, through reading the text book in turns.

<F—7J— K /Keywords >
AR, — AR, BRERE, YRS, FERAEEN., BEEME

Coastal ecosystem, primary production, food web, food chain, inter-species interaction, community structure

<ZZNIEBIE /Goal of study >
R B 5 AW A R O SR & 2 BR L. KRB & ORI A R O A pERE % 38 & OV pEARRE 1
DWTOIEFARZ BT 5,
Students learn about biological process of coastal marine ecosystem and its relation with food supply from marine
waters.

<BEAA - HEEEETE /Contents and progress schedule of the class >
7 9 A3a— K ftimtuf
IEL T F A b Ecology of Coastal Waters Oiide. B X OFHOWEHEE D% LR — M EERT 5,
F 75—~ % Estuarine ecosystems and their components, Coastal system of rocky shore & L. ITFTD X ) I1Z#ED S
Estuaries : Physical and biological prooerties
Fate of macrophyte detritus
Estuarine benthic systems
Intertidal rocky shores
Subtidal rocky shores

< piESHME A% /Record and evaluation method >
HRE, BELCFAL ZAH Yy ¥ a VHEIZE D RETIZEHET 5,

Attendance, discussion and so on are evaluated.

< ¥EfHSHBZE /Preparation >

WRIMHHT 27 F A PECICSEZHRW I OB T 5O THANCE A, EMHES, WAzt k5720
PRETEH L, WEEAEYS X OEARERICHE T 2 B M ARR L M D 0T, FANCEHML T L, B, it
DD S DOZHEERIFL D OTII RS, EARIIKPE A ERFHRE OB % N RIEEEIT) o

Students are required to prepare for the assigned part of the designated textbook for each class and to read them
carefully in advance and investigate the species names and technical terms as much as possible. Students will be
asked for expertise in marine organisms and ecosystems. Although students of other course do not be refused to
take class, this classis basically open for students of the Aquatic Biology Course.




B O¥ B OH 4 Wi B W% BHF Y AU Y7 | BEE
Aﬁléfﬁffﬁﬁfgy 2 iR ABR-APS511] A B
BT - - R W — K 8 5 7
i S T IIEE P -
FIWEE 3 H0 5 10 3% AMLLSI Al

<HFBEH KXUVUBEZE /Textbook and references >
[Ecology of Coastal Waters : With Implications For Management (by K.H.Mann) |

<IZERFENSFE /self study >

WBELAETI X MOFELHOBUETZ2TEH LT AT L, /20 HHOWIIET —~ LAY SED L HEF L
DBENEE, TOMEERLEHRL TB L,
Students are required to prepare for the assigned part of the designated textbook for each class and for class
according to the goal and contents of each class, and deepen knowledges on their own research subjects.

<57 - REAYIZE /Practicalbusiness >

<{## /Notes >

E-mail : skata@tohoku.ac.jp UKEEFEREZEGE  FilAse)
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<#HLHS /Instructor >
WA B

<% —< /Class subject >
a7 HREEHIH O AT

Ecology of laminarian brown algae

<EHEDEHEMBZE /Object and summary of class >

I THRBERHOPTORD IMEMMTONTWAIY YA TV MV T 2TV E LTIRY LIF, EiZZ204k
BENZMEIZOWTHESR, 7F A P OGP HE OB E RX— A THHELED L, LD, V¥ ATV M7
W7 OREEMFREFOHMAIZDONTI S o KIS, ERZEBHHROPOBREE & 2 2 ITHECBEEC S M B O H 1R
ZOWTHELTY L,

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.

<F—7— K /Keywords >
EMEAER, VXA TV MV, R BBET. T4 XV 7 b, MEEY, BL—%—, v=

rocky subtidal ecosystem, giant kelp, marine forest, barren ground, phase shift, herbivore, grazer, sea urchin

<ZBOEEBIZ /Goal of study >
KR O A BN EIC O W T OBR R IED L L HEL T 5,

The purpose of this course is to help students understand the ecological characteristics of marine plants.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
SHZEF /234 v I 4 VREOHNEE. LT O Classroom THIUE - L F 3
79 A32—F :mqmjvap F ¥ T4 ¥ OYA T HERSEE MG OREE & HEME D 3,
LAY ayrsvay Ix ATV MrVTORIZEIZOWT
Introduction to the studies on giant kelp
2. AW BREERIN -1 ¢ BB - SRR - TR
Abiotic environment-1 : substratum, sedimentation and temperature
3. FRAMMBRBEEER -2 o & RAEIR
Abiotic environment-2 : light and nutrients
4. FFAMMBRBEEIR -3 1 KB &
Abiotic environment-3 : water motion
5. AiEH & Ak -1 AR - R 7 EAREE
Demography and dispersal-1 : demography and metapopulation
6. AEL & ARk -2 B - Tk
Demography and dispersal-2 : reproduction and spore dispersal
7GR E SRR -3 = PNy - RS
Demography and dispersal-3 : seed bank and genetic structure
8 HitoFLw
Review-1
9. Z7V—=Yrr -1 rv7ey ZoMEMR
Grazing-1 : kelp-sea urchin interactions
10 Z7V—Y 07 2 9 =OEEFE - V=27 b
Grazing-2 : sea urchin grazing and reverse shift
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1. Z7V—=Y 07 -3: wWAhWnAHLRT L —H—
Grazing-3 : other grazers
12. i RBEHAr—F -1 AL D&
Predation and trophic cascades-1 : fish predation
13 MBEERBHIAS—F-2: BT AY—IZL DA
Predation and trophic cascades-2 : lobster predation
4 WELRBENAF—F-3: Ty akLofiiiEH
Predation and trophic cascades-3 : sea otter predation and other predators
15 &k
Review-2

< B #&E1l 5% /Record and evaluation method >
B IMBEICNEEZ T EDOTLR-MEHZT-> T 59, AFH4 IR IN/AFEBEO LR — FONEIT L - TR
4T 9 o

Students are evaluated on their four submitted reports. Each report corresponds to the chapter in the textbook.

< #ff=B% /Preparation >
FEAFRHEMICFATEL L

Students are required to read textbook beforehand.

<HBEHLUBEZE /Textbook and references >
#HFl#E : Schiel DR & Foster MS (2015) The biology and ecology of giant kelp forest. Univ California Press.
B . BEEHLE  BREOMITICE D TR R G R 2 1Rt 5
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.

<IREEFEHSNEE /self study >
THRADEEKL L) RCEBT B0, B LD HATHBREEAT L L

Students are required to read relevant papers to help understand the textbook and lectures.
<5275 - RERAUIZE /Practicalbusiness >

<f#%# /Notes >
F 7 4 ANZRFEVZERE (R E315 3RS KERWABFHRRE, 74—V FHEICHETWL I LN EnoT, H
MOBEFE NI ANV THE L THELS S EPEF L, gk HOFHIIA 7 1 RE DRI E N,
Make an appointment in advance via e-mail or other means.
Lab Homepage : https.//www.agri.tohoku.ac.jp/algae/index-j.html
TEL : 022-757-4152 e-mail : masakazu.aoki.e6@tohoku.ac.jp
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<j{BUHE /Instructor >
ka5 - hE R

<{E#E7—< /Class subject >
KEAYEIRON L. SR AR, BEAMFHEICOWTHRT 5,
To understand the characteristics, diversity and availability, effective methods for utilization of marine
bioresources

<EHEDEMEMBZE /Object and summary of class >
KEAYE W% B LAYEIRE O L 2255 200 OEMER B ROEN, AbEW LR IO W T,
B DOFMR L. RHBLIOFEHELZEZ L LI W, v IF—FRIHmHESL TV 2@ DR Hp R
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

<#F—— K /Keywords >
KREEAEIR. MM, BRELEIS. RO, ARAIH. e, BT
Marine bioresources, diversity, environmental adaptation, composition, effective utilization, biochemical properties,
functional substances

<ZZDIEBIE /Goal of study >
KREBERIZIEI DI EEN R DL HE L. ENENDLHELREICHEID LR E LT =— 7 BRI
TRRHANZXLZHLTNDE I L, KEEWEEOR S, A, AR, BEFORMEIIOWTHEV
WMERHIENTE, SHIIHBRNREEMNHONENEBTEL L)% 5,
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

<FERB - HiEEEETFE /Contents and progress schedule of the class >
7 9 23— F :jowaqvk PowerPoint 7 7 £ VO & Z DR THED T4, RIS UTHTHIREZ LM (SR
L72d okl a— FThME) .
[45 1 %) AKEEHEOFEERMEE S OFE About the characteristics of marine bioresournces
551 Wl AW ORESE 5 Components in organisms
&5 2 I @ JREEAN ORERUE 2B § B ik
Lectures on the components in aquatic organisms
3 RIRLZZREICHET 2 Ly F—va vy - (1)
Presentation of the assignments and discussion
AW RIRLZZBEICHET 2 LYYy =Y a v - (2
Presentation of the assignments and discussion
g5 AR AE L R — MEK
General discussion, report preparation
(% 2 3B] KEGFED & /37 OB CACH, AR E o5 - EARE 2 L12ow T, B
IO WTH#E T 5, To understand the structureand functions of proteins from aquatic organisms
Eom ¥y, RTF FICHT 5 #E
Lectures on proteins and peptides
7 KEAWD Y YRy BT bR

Lectures on proteins from aquatic organisms
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M BIRLZEICH T ANEOTLEYT—Ya v - (1)
Presentation of the assignments and discussion 1
oM BIRLZEICHTANEOTLEYT—Ya v - (2)
Presentation of the assignments and discussion 2
8510 Il : ARE R, REICBE TS LR — MERR
General discussion, report preparation
[55 3 #8] AKEGBHEOEMEEIESELLEE, FVEY, ¥ I VR EDEREZORMEICOWT, EEENEH
JHZ## 9 %, To understand the properties of enzymes, hormones, vitamines, etc.
511 Il - A ORRBEMER D W T oS, EOPR
Functional substances
8512 o] JREAD IR OFEREVE R IC BT % gk
Functional substances from aquatic organisms
13 ERNLAREICHT S LEyT—var - (D
Presentation of the assignments and discussion 1
l4m BN AREICHT S LEYT—Yar - (2
Presentation of the assignments and discussion 2
8515 Il @ AR, REICE T 5 LA — MER

General discussion, report preparation

< BAEEHE 5% /Record and evaluation method >
BRI BT Himak e U B, B, BRI R— N ONBEIZ L - TEHliT %, FHlioE &322 30%.
20%. 50% &3 5,
Based on the performance and reports

< #fFHBZE /Preparation >
HATICHAT SN ER2HFE L. BN 2B L CHhOERICEL Z &,
Read through the texts handed in advance and then attend the class after thinking about the problems

<HEBEEHLVBEE /Textbook and references >
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

<IREBSENFE /self study >
R TH 2 ONIREICOWT, AL ) S S ICHRZED S,

Try to read more papers and deeply understand the content
<575 - RERAIZE /Practicalbusiness >

<f## /Notes >
¥+ 7 4 A7 77— Office hours : ¥ T# After each class (12:00-13:00). HFZEE THIG. = DIFRILALT D W HE
PR Y 2T %, Needs appointments
¥ A—)U7 KL A : yochiai@tohoku.ac.jp (¥4 7518), toshikinakano.c2@tohoku.ac.jp (HE-#24)
¥Rk — A= ! https://www.agri.tohoku.acjp/suika/index.html
®EBEEIFRICay 2 VERSDBZ L, Contact us in advance.
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<j{BUHE /Instructor >
W % - BE

<% —< /Class subject >
MR EIR R OAME R L ZOFH

Marine Biodiversity and the utilization around Oshika Peninsula

<EHEDEHEMBZE /Object and summary of class >

HEEEOM R, o8 () LMhr60RE (BiK) 2T 570, HFUREOHE L 2o Twn
%o Flo AOUWEEAEY S AT L AWM ARIEL TB Y BWARS L R R iR ED A4
3. ZOZHENS RV BEEEZITTE, —H T WKW IE & KEH,. 2 L GREO AREENC L -
TIRFERBERAEWHE LML RREEZZ T TV h, TORMBY I Tk, HELESEBIIB T 2BFERES L UKE
XSGR A B AT B MRS DV TR, Rt i REE 2 RN AU 72 B8 & RIS IS DO W Cala 3 %o /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.

<F—7— K /Keywords >
BLRERE. RBREE DAY, RS AR, SEMISE, AR, dk. SE. SR
Oshika Peninsula, Coastal environments, Coastal marine organisms, Biodiversity, Aquaculture, Fisheries, Tsunami,
Disaster, Reconstruction

<FZEOIEBE /Goal of study >

1. BLEE P B R o A % PEf# 5 %5 . /Understanding the geographical features of the Oshika Peninsula.

2. W B E OB RS % ## 3 5, /Understanding the coastal environment around the Oshika Peninsula.

3 YRR BB T B O LIS O W THE T 5, /Understand the diversity of coastal marine
organisms around the Oshika Peninsula.

4. WEEBELTITbR T A ERBIZOWTHI# T 5, /Understanding the fisheries that take place around
the Oshika Peninsula.

5 WAL K P EEM R & A E LB RALONRERERAEVE RIS 2 2RBB IO VWTHRT %, /
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. LRtoMRE S LT LT, LB ER SIS B T 2 EMFH ORI EEICOWTHERTE S L)1k b, /
Based on the above knowledge, be able to discuss the sustainability of biological use in the coastal area of
Oshika Peninsula.

<FBERB - HiEEEETFE /Contents and progress schedule of the class >
HE EREL () ICEHBELTWwb720, £H#ERELTWEDY, RBICE-TRA Y I v FREA TR
WL Do #FMIZ Google Classroom TT F %W ¥ 24 5%,
27 9 A 3— K ! nhdizte
H1E ALY AB L OREEEOMIAEE (1) /Guidance and geographical features of Oshika Peninsula (1)
852 ] MR B oIS (2) /Geographical features of Oshika Peninsula (2)
8 3 1) R BN OHEEREE (1) /Marine environment of the Oshika Peninsula coast (1)
8 4 1n) HREE BN RO HEEEREE (2) /Marine environment of the Oshika Peninsula coast (2)
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855 Il ALEEEEIR RO HEERSE (3) /Marine environment of the Oshika Peninsula coast (3)

85 6 Il ALEEEEIREOHREAW O LM (1) /Marine biodiversity of the Oshika Peninsula coast (1)

557 Il ALEEE BN RO HREAW DL HME (2) /Marine biodiversity of the Oshika Peninsula coast (2)

85 8 Il ALEEEEIREOHREAW DL M (3) /Marine biodiversity of the Oshika Peninsula coast (3)

89 [a HEEEEBOKESE (1) /Fisheries around the Oshika Peninsula (1)

810 o] HpEEBEBoKESE (2) /Fisheries around the Oshika Peninsula (2)

811 o] MR BRI oKES (3) /Fisheries around the Oshika Peninsula (3)

%12 0] HiEE & EPE AN A RER IS 2 72522 (1) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (1)
% 13 [ HiE & @A A RERICS 2 72522 (2) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (2)
% 14 [0 HE & @ISR IS 2 72522 (3) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (3)
%15 ¥ & & REF T /Summary and general discussion

< B #&E1l 5% /Record and evaluation method >
ZIHREEL LR— ML B,

< #fHB% /Preparation >
FRIZR L

<HEEHB KV'BEE /Textbook and references >
FRIZR L

<IZERFENSFE /self study >
FICR L

<5EF% - EEAVZE /Practicalbusiness >
<{## /Notes >

BMSIIRERZ T B0 FRROA—VT FLASEICHWEDbELZ &,
HA%E © minoruikeda.a6@tohoku.acjp (i), toyonobu.fujiia8@tohoku.acjp ()
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<j{BUHE /Instructor >
Kk

<% 75—~ /Class subject >
HEWEFZORFTDO LY 7 X
Current topics in biological oceanography

<IFEDBKEBE /Object and summary of class >
WERBRB RO L > TRELRBE LTI, TSN TEL, AR LARBRERE( LS
O, ERERETMRTLEM D BLNIHED B> Twd, BHEARROEDICNE T 2 KRAEEROEWICET S
. R AERRROMR L FORHBRIC L > TRITRTH D, TOBRFEL. AWREEORFIMRE L) 2 LAt
Wk, BEOMBMEEME LIzt IF—LT 5,

Understanding the latest knowledge of biological oceanography

<F—7— K /Keywords >
WEOBRTE & EY OFIG., EARRODE, IR & W ERROZ b, #HEl
Marine environment and adaptation of marine organisms, dynamics of marine ecosystems, global warming and
marine ecosystem, disturbances

<ZZNIEBIE /Goal of study >
WA RER RIS 24 LR L OB, ABRSHER I N A A, BREAENN§ 2 B ERROINE &
BT 5Z L% HIET,
Understanding the relationships between marine organisms and environment and responses of marine ecosystems
against environmental changes

<BEAA - HEEEETE /Contents and progress schedule of the class >
M HIZED—# %, LLT @ Classroom THUE - #E L 37
- 79 A3— T ! uxkvkxb
BFHOTTY 2 BMIGRY, LI F—BATREZHED S,
1 MY O 2 IR T AMERE L TV 5 ok
Characteristics of marine environment compared to terrestrial environment
2. A ERRROKN. & REM T LT AIMRAEE- OB L TV h i s b ok
Function of lower producers that control the stability of marine ecosystem
3. BEIT BRI L TR Y P ABE IO LB IEEET H)
Responses of benthic community against the marine environmental change
4. WERIRBEAL & WA R R & DM EAEH
Relationships between global warming and marine ecosystems
5. EARIEEL & N2 o HEL

Natural and anthropogenic disturbances

< &M A% /Record and evaluation method >
M OHRT) L FmE L OREN T RO NI X 5
Reading and discussion ability

< #EfgFBE% /Preparation >
WO R BFE L TWDE I EDNEE LA, AT RV,
Acquire basic knowledge of oceans and organisms living there
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el HERE L B T — 2 -
KIEH 3 #s (A414) AM2332 HAH

<HEIEHB KV'BEE /Textbook and references >
BT ENEAE ) REH I > TET

Introduce the papers before the seminar

<IZERFENSFE /self study >

AW OHE

Basic and applied knowledge of biological oceanography

<55 - RERAYIZE /Practicalbusiness >

<{## /Notes >
F 74 AT T — AR fEKIEH
A=) T7 FL R @ wsokoshi@tohoku.ac.jp

(72721, LECHEH -

14 g2 716 R

R DM D FESE IR RER 2 U B)

Office hour : 14:30-16:00 Wednesday, but whenever I am in the office
email address : wsokoshi@tohoku.ac.jp
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KIEH 2 0 (A414) AMIz o

<Y S /Instructor >
I X

<% 77—~ /Class subject >
BRI REOFIH & REICB 3 % M & 2 oloH
FHERBETHEEZOKEE - N FA VTR —~DIGH
By 7 — & OMHIC B $ 2 T & 2 OFHERIER L OE R oK
Basic theory of sustainable use and conservation of genetic resources
Developmental engineering in fish, and its application to aquaculture and bioindustry.
Sequence data processing methods and their computational efficiencies and accuracies of the outputs.

<BEOBKEHE /Object and summary of class >
ZOREZ, ANEEREFROAEMAHEZENE L. UTOZ20EBIZOWTOREOH A & H L WE, s
DIGHIZOWTHEBT B L E B2, SHROMBREBICOWTHRT 5, & DOPHIEDOBEZER & A B {55me
DD TH 5o HMERLICHIR L 22 2AEWRIE. Zho % LR AT IIEKRETIE R ERE R & 72 5 A5,
FIH Ol 3% BIUSHIRT 5 L W fE) B2 RAREETH L. NHICL 2BEEEROHEBFHICL ) FRIsN LY
A7 OFHiiB L ) X 7 EHIZ O W THEMBEENEHE» SRR T 5. ZOHPAFHOBAETHEZDIHTH 5,
ZOHPEYEREOREDOHEHNTH 5, BT — 5 OB T IR 2 FEICOWTHR N TRz H#E L C
W22 kBT, ENETNOTFEZ GG OR NP HEN 2 EORBII O OWTERE R IHERE T 5.
The first takes up developmental engineering in fish.
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 takes up 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 takes up 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.

<#*—"J— K /Keywords >
BEEM, R, BATSE, KA MY AW, KEHEM, REH, £REE SO A4 X, ERX5
. FWFIH, 79420 b
Fish genetics and breeding genetic improvement, developmental engineering, Post-genome researches,
aquaculture, genetic resources, population structure, effective population size, inbreeding depression, sustainable
use, alignment

<_7_E(D’£'IJ B4Z /Goal of study >
ANFHOBMENEROERFI, & ZOIRHICOWTEFL L2005, AFHIIBITE7 ) AFERCRR M7 A%
@%EO)@JW HIATRERM OKEAEY~DILHOHIRIZD u\’C‘ﬁ"’U‘ ENLESHBOWIEIISHT 2% &I
DF %, BEEBROFFIZES VA7 Z2HEL, Zho 206 - EHT 27200 KE2 %R, £REEFOHGRIIIE
DL BB R R ETHEORERD 2 JI2o) 5, 72, BHF— & OB 5 Tk b Z ORI K UL
FERDIEEEIZ DV TH S,
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.

<FBERAR - HEEEEFTE /Contents and progress schedule of the class >
851 M HEEA Y AT AL AT -1 (B
Developmental system and developmental engineering in fish-1
2 AERAE Y AT A LT -2 ()
Developmental system and developmental engineering in fish-2
3 ' FOVNIEG MO NA T A Y F A M) —~DOFIH (HEH)

Application of developmental engineering to bioindustry
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=% B 0 4 W | % | BET s | e
iarine Lis Seicnce and Cenetics | 2 WME | ABB-APSSIY| | AR
0D - - W% % T EEIE
i PRI T — X R .

KIEH 2 0 (A414) AMIz o

AW BT AOMBEMBHEA~OIH -1 (M)
Application of developmental engineering to aquaculture-1
85 M AT AOMBEHERE~OIGH -2 (BH)
Application of developmental engineering to aquaculture-2
86 18 EF ORISR & A R 7 OFFE (i)
Evaluation of genetic diversity and risk of extinction-1
857 I EFOBIBNL RN L MR ) A 7 OFFE (FPIg)
Evaluation of genetic diversity and risk of extinction-2
858 Il EHEHRFHOBIR & BUALEREROME (i)
Current statue of use of genetic resources and management of parental population-1
89 EMEFEFHOBIRE BUALREAORE (k)
Current statue of use of genetic resources and management of parental population-2
8010 ] : ACHEIEANC B B O & RO EEETEEM (i)
Genetic improvement and prediction of genetic effect in selective breeding-1
8511 [ AEEERIC B A O & EROEREEFEE (i)
Genetic improvement and prediction of genetic effect in selective breeding-2
120 2BH K PLERNOT 4~ A ¥ bOFE-1 (HH)
Principle of pairwise and multiple alignment-1
#1310 : 2 BFI RIS ERGIOT 74 > A ¥ bOFE -2 (HIE)
Principle of pairwise and multiple alignment-2
E14 0 BRI OT vk T VTR -1 (HHE)
Principle of sequence assemble-1
15 M WA 07 vy TV oFi -2 ()

Principle of sequence assemble-2

< piiESHME 5% /Record and evaluation method >
B LUV AR— M X o TRl %,
Students are evaluated on their presentation, discussion and reports.

< #EffS$B% /Preparation >
REOBETHHT2ERZWL o THRATEDT, THLTHBL L,

Since references for next week are handled out, students are required to prepare for each class.

<HREHKLVBEZE /Textbook and references >
B ER 2 M L. BEEFTHV R,
(BERE) D) Ty ¥y ¥ v VEEAWF AT v 7 (KB . 2) EFEEEAM (1987) :/h— Y — (A3 HFIER)
Rafe. 3) R o#EE (1977) KFEE B RS HNS, 4) BIWER OB (1994) ¥k 2 B R¥ e, 5)
Conservation and the Genetics of Populations (2006) : FW Allendorf and G Luikart, Blackwell Publishing f£44:%
% (1998) : 6) R. 7Y~ v 7 - INREESE, LA MG
References are handled out at every class. No textbook will be used.ji

<IREEEEHSNZE /self study >
HRECMFICH2Y, WESFHZTHE, HEHTL 2L,

Refer to rlated books in the library. Review of classes is also encouraged.
<75 - EEAYIRE /Practicalbusiness >

<{#%# /Notes >
1) F74A77—: BERTH, HEBEOMBERE T 74 AT T —% T 5. B, EEPIIHEREMZ 2T
15 5%,
(2) E-mail address : H' ¥ masamicinakajima.b6@tohoku.acjp. i H yoshifumisaka.ac7i@tohokw.ac.jp. 7 H
hayato.yokoi.ad@tohoku.ac.jp
Questions are accepted at any time.
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% % B HBH % HATEL xf B BEFINY T ] R A
BB R S
Advanced ])EDRnf:irionmentaﬂl‘3 Economics 2 HIEME ABR-AGE519] RRE
PG IR -MEH - 3y HoR =E R a—F i H 55k
3l AT IR R O — R gﬁ
HIRH 2 i E AMI331 H A8

<j{BUHE /Instructor >
Ho BT -EH OEEK

<% —< /Class subject >
BRERFEHICB T 2RI OFF 2B L, BRI 2 H) filA & B A HE S 5,

<FBEDBK EWE /Object and summary of class >
4 ZEBEMEICOWTHBEARLEROY 25, &, B, ik, F. fBlz 0 RICERBET7 7 —-FI12X %
BRI E T 70— FIC L B A2 DOBIFD 2 0% T, i EREEZMET L2008 FRHICOVT
E8T 5,

<F—7J— K /Keywords >
BREE, T, fREE. S, AR RBlL B AFEK. FERvRE s

<HFBOFEBFZ /Goal of study >
it R 2 MRS 272012, YL R HENLETHLH, 7 —~0HEpFIZMLT, BT L, T/,
HAR ST 70 —F ERFEET7T 70 —F 0 20%@ L, HOKEREIIOWTHRT LI &,

<EENA - FEEHEETFE /Contents and progress schedule of the class >
RVUZ & - TUE WEZFEO—FH A, LT O Classroom THUE - $#Eflt L F 3,
+ 79 A3—F 1 v33sn6t
1 RBE LR e
Environmental and economy, social
2. bk & BREERR
Forest and environmental economics
3. R & BRI
Landscape and environmental economics
4, M3 & BREERE T
Region and environmental economics
5. B & BB
Food and environmental economics
6. JR3E & BRI
Agriculture and environmental economics
7. MR - LT & BRESRGE
Health, Beauty and environmental economics
8. WML AR L BRI
Biodiversity and environmental economics
9. A BIT A EEIE
Social decision making
10. EEIBHL & 1340 H
What is consensus building?
1. R AH AT BT 2B EREIHARAL Y X T A
Systems that incorporate the environment into decision making in society
122 VA7 a3a=4,—vav
Risk communication
13. TEF U 22D BR T E
Policy making based on evidence
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% % B HBH % HATEL xf B BEFINY T ] R A
BRBSRE B S o =
Advanced ])EDRnf:irionr‘jentaﬂl‘3 Economics 2 HIEME ABR-AGES19] RRE
Gl T R - B H - BERE HoR =E R a—F i H 55k
74 H] B N o s S T G S g oy B
% R E BRSO — A AMI331 H AcaE

HEEH 2 iy

A

14, 7 53L& B

Difference culture and environmental

15. FED B2 ¥ O H

Who protects the environment?

< B #&E1l 5% /Record and evaluation method >

WENBETA RSy ¥

a ¥ Tl

Presentation and discussion

< #EHZEBZ /Preparation >

FZZR L

No preparation required

<HEEHB KVBEE /Textbook and references >

I EHZ S I HER

Instruct in the first lecture

< IRERFENFE /self study >

<EF% - FHERAVIZE /Practicalbusiness >

<{## /Notes >
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# ¥ B B % HALRL PO BEFNY 7 B A A
s PR AT I 2R — .
Advanced topics in Regional 2 A R ABR-AGE5’27] A PR
Resource Planning
BRI -MEH - iy [ ‘- N i 5 38
i BT ELNaE X e
FHWRE 4 510 3 AMI141 H%5R

<j{BUHE /Instructor >
M - oKkE TE - MAGEZI EUSTADIUS

<{E#E7—< /Class subject >
BR¥E & REE SN S A IS AL S ORESIC I T bt sy, HUSBSEAT X Z A BET 5720 QMR HAMIZD
WTHES,
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.

<EHEDEHEBZE /Object and summary of class >
R RFEOMT., GIS (MPEHI A7 4), VE— VI U7, BREBRESRIEEEN, ITEEZEDT—<IC
BILC. ZMis8 %0 LC, Mgkl 4y, HuUsURSEDSIE T 3 4 3R I D W TR,
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.

<F—7— K /Keywords >
GIS. VE— My ¥ rr, BEERE RERERRIFERAN. IT RER
GIS, Remote sensing, agricultural statistics, Environment conservation agricultural technology, ICT in agriculture

<ZZDFEBIE /Goal of study >
IR SENE 2 22 R E & & b ICERBR AR RERM OB R SR A BRI 2179 720 ORI & T %
™A EEHIET,
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

<FERB - HiEEEETFE /Contents and progress schedule of the class >
WEDOWE%E. LT O Classroom THME - #2fft L F 97,
7 9 A3— K :fqo7pgm
1 H#HBOFEMIZOWTHMEZHAL, EENBFICOWTHBRZRD S,
Introduction of instructors
2.3 GIST—FDOATF (Y : RETH)
Acquisition of GIS data (C.YONEZAWA)
3. GIS7T—% 0FR (HY : KETH)
Visualization of GIS data-1 (C.YONEZAWA)
4. WEtTF—r O AF (Y RETH)
Acquisition of static data (C.YONEZAWA)
5. MEFT— 5 OHIRNC L A FR (GHY : KETH)
Visualization of static data using GIS (C.YONEZAWA)
6. FHESHAM Y ME 77 ¥ ¥ R)
Introduction to Quantitative Analysis (M. E. FRANCIS)
7. R/NEATERBEENAME Y CME 75 VY R)
OLS Assumptions and Causes of Endogeneity (M. E. FRANCIS)
8 7UALsYavF—sONAMNT Y ME 75 VY R)
Addressing the Endogeneity in Cross- Section Data-1 (M. E. FRANCIS)
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% % B HBH % HATEL xf B BEFNY 7 ] R A
Mo AT I S A A ) i
Advanced topics in Regional 2 A R ABR-AGE5’27] A PR
Resource Planning
BRI -MEH - iy Y ‘- N i 5 38
i RaEHEEILNaE A e
AR 4 i 10 ks AMILL ok

9. 7uAtrvaryF—FoNAK2 (Y M. E. 75 ¥ R) Addressing the Endogeneity in Cross-
Section Data-2 (M. E. FRANCIS)
10. 28RNV T =5 OWAEYE HE M E 77 >¥ Y X)
Addressing the Endogeneity in Panel Data (M. E. FRANCIS)
11 BEREDOY ARV A b (Y M)
Risk Management in Farming Businesses (T.
12. BERE O (HHY : AHR)
Planning a Farm Business (T. SUMITA)
13 BEREOMBE~A Y X (HY 0 A1)
Farm Business financial Management (T. SUMITA)
14 FIEEFEREOTHEM ($HY © [HE)
Labor Management on a farm family Business (T. SUMITA)
15. MO~ =774 v 7 (HN M)
Marketing of Farming Products (T. SUMITA)

< BAEEHE 5% /Record and evaluation method >
HIEIRILE LR — N R OHEREICE T 2 HENAEICOWT, 92D T Lo Tbil, E8BED SN TV S,
FHETAER - T IOV THEBRL TV LR LI L - TRHT %,
Grading will be decided class attendance and attitude in class, reports and presentations.

< #EHZEBZ /Preparation >
HABREOBUIRE BERICT 2 AN MEBAE S TBL I ENEF Ly,

Students are expected to have basic knowledge on the current status and history of agriculture in Japan.

<HRIEH LUBEE /Textbook and references >
Frizzm L
No textbooks will be used.

<IZEENFE /self study >
F—T—FERLZZETHICOWT, HEMIRTIICE VR ERERODL I ENET L,

Students are expected to understand the subjects showed by keywords by related books.
<525 - RERAIZE /Practicalbusiness >

<{%# /Notes >
PCEHWAERZBI LI, 7UV—V 7 (QGIS) OFIHZTET 5.
FH =MV A EHETLI L, ATREHEFMICHZKT S L, CREHE L)
MW Eb 2 — )b KRBT B HE#3% (chinatsu@m.tohoku.acjp) + 7 4 A7 77— FHEHIZ XA = VETHEbEDOZ &,
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.
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# ¥ B B % HALRL xf B BEFNY 7 ] R A
BEERE 7 1 — IV Fl#ES
Advanced Course for Remote 1 A R ABR-AGR525] AR
Sensing and GIS
PG IR -MEH - 3y HoR =E ‘- N i H 55k
?ﬁ/ﬁﬁ% I:F' 24 En Eai
% 0)1& 5@_?1% {Zé El H%ﬂ AM2702 E[ ZIKIJIZI

<j{BUHE /Instructor >
X TE

<% —< /Class subject >
H B 22 [ W 2 WA ERE T « — )V N - 3475 - fET - I

Observation, survey, analysis and management of integrated field using spatial information science.

<EHEDEHEMBZE /Object and summary of class >
BEERT 4 — 0V FHIEOREERBER M. 74—V FENB L OHEAT— 7 O GISIZ & 2B X O %
Z71)—=7 bEFHLZEE R THIIOT) S, ZEHEOERIIG LTI y 7 2% #IRT 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 (Quantum GIS) . The classes can be
arranged by interest of the students.

<F—7— K /Keywords >
GIS. VE—bbrIy vy, HEAERET 41—V F
Geographical Information Science, Remote Sensing, Integrated Field

<ZZDIEBIE /Goal of study >
WHEHAEZHM L, CNOSOFMEFHTELLICRDLI L, 74—V FREADRHIZHIIOTBZ &,
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.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
BEONEDO—E%E. LUF D Classroom THUE - $2ft L 9,
7 9 A3—F : hwewimb
1 BEARET 4 — )V F & Z2HEHR
Spatial information and integrated field science
2. 22 IE R D SRt
Basic knowledge of spatial information science
3. EMT -5 DOFRR
Preparing spatial data
4, BT — 5 OBENRE
Visualization of spatial data
5. ZE[ 7 — % OIS
Access to spatial data
6. HADZEMT—%
Spatial data in Japan
7. MROZEMT—%
Spatial data in the world
8. Z2HIEIOIEH
Application of spatial data
9. B ZEITE R
Spatial information in agricultural science
10. ZE[ETEHT — & 2 FVH L7608 -1
Practice of application of spatial data - 1
11. =& T— 7 2 FIH L7260 -2
Practice of application of spatial data - 2
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# ¥ B B % HALRL xf B BEFNY 7 ] R A
BEAERET 14—V Rl
Advanced Course for Remote 1 A R ABR-AGR525] AR
Sensing and GIS
PG IR -MEH - 3y HoR =E R a—F i 5 38
R 4% O =
% 0)1& II% {Zé El H%ﬂ AM2702 E[ ZIKHE

12. Z2HEHT— 7 2 FIH L 7= -3
Practice of application of spatial data - 3
13. ZEHEH T — 7 2 FIH L7260 -4
Practice of application of spatial data - 4
14. ZEHEHT— 5 2 FIH L7268 -5
Practice of application of spatial data - 5
15. ZZfiEHT— & 2 FIH L7218 E -6

Practice of application of spatial data - 6

< piEHf A% /Record and evaluation method >
BEAOBIIRI 60%). TLEYTF—Ta LV R=F 40%) 12X %,
Students are evaluated on their points from attendance (60%) and presentation or reports (40%) .

< #fH$B% /Preparation >
FHFLTLOLEEL LRV, FENFIIOWTEE L., EAEEHIFGRT I L,

Students are expected to review you learned read handout precisely. Prehminary knowledge is not necessary.

<HREH LVBEZE /Textbook and references >
Quantum GIS AP M (H45FHk)
BELBEREDOOD) T— LY v - GIS - GPSIGM# A4 F (FRILHAL, 2019)
An Introduction to QGIS (2nd edition) (H. Imaki and T. Okayasu, Kokon Shoin, 2015, in Japanese)

<IZERFENSE /self study >
BiAi B 2 G L7223 E
Self-study using handouts.

<SEF% - EEAVZE /Practicalbusiness >
O

<f#%# /Notes >

1) FERIZOWTIIBERICHER A — VT FLAHEKTS (11T 1 AR#EZ PE) .

2) 7=tV arzHs3sI L, BHTERVEAIHMIHZO Z &,

(3) A 74 A7 T —  EREHIHRZ TS, FEIIA -V THEDZ &,
RERAWZEM 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. If it is impossible, notify the instructor in advance.

(3) Office hours : by appointment.

(4) E-mail address : chinatsu@tohoku.ac.jp
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% % B HBH % HATEL O BEFINY T el R AT BE
BT T2 o ]
Advanced Topics on 2 A I AR AR ABR-AGE520B U
International Development Studies
Gl T R - B H - BERE o = R a—F fEH &5
] VB2 o — A .
HWEH 4 G (N212) AM1z4l 2 % BaRbELE
<#EYEE /Instructor >
AR B

<% 75—~ /Class subject >
FEIBRBH I B D 5 B RE O RIR & Z 040 H D E 4+ Understanding some issues on international development
and also learning methods of analysis on these issues

<EHEDEHEMBZE /Object and summary of class >
AIFHTIE, FEICLLEBHBFZIRE L2EEEZ D LICHBREZBI 2w, HERHERIIOWToEHE %
119 2 XV EXER D % E133 %, 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.

<F—7J— K /Keywords >
REE R, B, RS, BARER. g, 8%

economic growth, agriculture, market economy, capitalism, land ownership, trade

<ZZDIEBIE /Goal of study >
EBRBABZICOWTO S EF EELRPHEICOVTESL L DI, wXEROFEEZBET %,
Students are expected to understand some issues on international development and to learn methods of analysis
on these issues.

<EBEAA - HEEEETE /Contents and progress schedule of the class >
M HIZED—# %, LLT @ Classroom THUE - #¢E L 37
7 9 Ad— K . rxpc7xr
BENESINENCHAT %,
Contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom : rxpc7xr

< BHESHE A% /Record and evaluation method >
HENE 60%. FFRNEA 40% Presentation 60%, Discussion 40%

< #Efg$B% /Preparation >
WFFe3sRAThLE D DT, WIRICBIET 2 CED L ¥ 2 — 2T WO EDS I 2 HIEICT 5 2 & £HOH
RESMEBEP LM TEL L) ICEH TS, Every students must summarize existing studies on their own
reseach topics to clarify importance of them.

<HREHLVBEZE /Textbook and references >
FVL 7= a3 vORBRICIE/RT 5. It will be announced at the first class.

<{REBRENEE /self study >
HOWge T — < ICBT AL Din L & #itro  Please read recent papers on your own reserch topics.

<5EF§ - RHEAYIZE /Practicalbusiness >
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building) in Aobayama Campus.

A— V7 F L A : katsuhito.fuyuki.d2@tohoku.ac.jp

email : katsuhito.fuyuki.d2@tohoku.ac.jp
My office is located on the 2nd floor of Multidisciplinary Research Laboratory of Agricultural Science (K01

office : E213

7 ¥ & HBH % Hifr O BEFINY T el R AT BE
BT T2 o ]
Advanced Topics on 2 A I AR AR ABR-AGE520B AR B
International Development Studies
Gl T R - B H - BERE o = o —F fEH &5
) B T — AT .
HWEH 4 G (N212) AM1z4l 2 7 BB E
<f{## /Notes >
T4 AT T — L EREFIIERZ AT S (EBRBAESEEENEE E213)
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7 ¥ & HBH % Hifr O BHFNY) VT el R AT BE
FRESEREE I o .
Advanced Lecture on Agricultural 2 AR AR ABR-AGE521] G
Economics & Farm Management
Gl T R - B H - BERE o = o —F fEH &5
) eI 1 — A 5 .
K 3 5 (N212) AM2A3Z o

<j{BUHE /Instructor >
g B

<% 75—~ /Class subject >
REREY B L ORERE T 2 FEIEIZED /) 7Ny RS,
Learning techniques and skill of empirical studies on agricultural economics and farm management.

<EHEDEHEMBZE /Object and summary of class >
SN, BFERBFEBLOBRERERICHET 2 HELBEANIIERLOEN 2 HE L. TONERMLOME LR &
oW Citam 2 AT\ FEREAIEa LDV T 2 F12D1F 5,
In this course, graduated students discuss the contents, techniques and skill of empirical studies on agricultural
economics and farm management after making each presentation of selected paper.

<F—7J— K /Keywords >
FEREOHT. BEREY. REREY. Btay

Empirical study, agricultural economics, farm management, rural sociology.

<SBDIEEIE /Goal of study >
RIERTEY B L ORERE T 2 L O SUE T2 BT 50 BERFETEB X ORERE o LM
EBETLEER My 2 2% ) EF, FEIF RO SCER 2 85T 5.

The purpose of this course is to improve the ability making academic paper.

<BEAA - HEEEETE /Contents and progress schedule of the class >
H 1Mo@K (4 ¥ 2 A) & Classroom TV E 9§,
79 A3—Fix 2xybdor T,
Classroom IZ27 72 AL, 79 A3—F&E AL TLZ &,
BEOFME, AV F—2 3 Y THNT 5,
The detail of this course will be explained on orientation.

< &M A% /Record and evaluation method >
PEEBIOTLEYF—Y 5 v, &4 2 REWICETMT 5,
Presentation, attendance and so on are evaluated.

< #fFHBE /Preparation >
R - R BRICHET AR A IRIL CHG L TBLL I EDE T L,

It is desirable for graduated students to read academic papers on food, agriculture and village.
<HEBEHLVBEE /Textbook and references >

¥RIETEME (2006) UV —F 4 YA kv NI — 2. ShEERE

Y= 77778~ (2019) HELREFE. IRV 7 EE
<IZEFREHNET /self study >

<57 - RHEAYIZE /Practicalbusiness >

— 110 —




7 ¥ & HBH % Hifr O BHFNY) VT el R AT BE
FRESEREE I o .
Advanced Lecture on Agricultural 2 AR AR ABR-AGE521] G
Economics & Farm Management
Gl T R - B H - BERE o = o —F fEH &5
3l BIRBRBGRE Y O — AEB R e
KL 3 5 (N212) AM2A3Z o

<f{#%# /Notes >
1) *74 277 BMSEHREZ T 5,
(2) F—bR=T  HHS RS2 T 5,
(3) E-mail :
fusao.ito.c2@tohoku.ac.jp (i p k)
keiichiishiicl@tohoku.acjp (FiFkE—)
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7 ¥ & HBH % Hifr O BEFINY T el R AT BE
EMRK R BUR 5 i . .
Advanced Lecture on 2 A R ABR-AGE528] AR
Agro-environmental Policy
Gl T R - B H - BERE o = o —F fEH &5
Hi 4 19 1 =5
%0)1& 5@_?1% {ZéEl’;J%D AM1705 E[zlgun

<j{BUHE /Instructor >
A E— - Bk OG- EH w®—

<% —< /Class subject >
DA K OV F B [E o 2 EBUR BN & 2 D 5T

Trends of agricultural policies and its analysis in major industrial countries including Japan.

<EHEDEHEMBZE /Object and summary of class >
REDOEINNO BENSE AR E 200, EINBERMGNR - HEZ ARSI L, BEBRERROFOBERLITEL
9, /-, FEEEEOREECRICHL THAEL. HARRB¥ELZD CHEBEREE SHOBEOLREFMIIONVT, &
#LET,
This lecture gives an outline of domestic agricultural policy measures and institutions as well as recent
agricultural trends in Japan and the World. And it gives careful consideration to agricultural policies in major
industrial countries in order to examine the direction that the Japanese agriculture should move towards.

<#F—7— K /Keywords >
AR, BEBOR MRERER BOETutX udT BN R LB
Agricultural finance, Farm management policy, World food supply and demand, Policy decision processes, Europe
including Russia, Agriculture and the environment

<ZZDFEBIE /Goal of study >
- BRICBIT 2 DAEDB L T EEEE O REBORGER, BORTE. TOERNERZHFEL 5.
- BEECEOATRE I oM L a Y £ 9,
Students aim at 1) understanding basic characteristics of agricultural policies and measures in Japan and other
major industrial countries, 2) improving the ability of policy analysis.

<BEAA - HEEEETE /Contents and progress schedule of the class >
M HIZED—# %, LLT® Classroom THUE - #E L 37
7 9 A3— F su3pxdw
ik AV zryF—vary (A
Orientation
820 EEBCROBERME EH)
Outline of agricultural policies
5 310 BAEDENFEEEOR & RBUCE—REEBORE (fRH)
Current policies in Japan and policy reform -Farm management policy
4 HAOENEEBOR & BBE—RESR ()
Current policies in Japan and policy reform -Agricultural finance
85510 M BIRARO BREBORE (R
Agricultural policies in local authorities
ol RoOBERLEBEY (BK)
Food supply and demand in the world - Cereals-
E7hc RoRBERESEEY (BE)
Food supply and demand in the world - Livestock products-
45 8 ml R OB FG & BREEINE (BK)
Food supply and demand in the world - trade and the environmental issues-
9 : HIEOBERR T — ARy T4 —a v T ERAE (BER)

Case study of major industrial countries (Russian food production)
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7 ¥ & HBH % Hifr O BEFINY T el R AT BE
EMRK R BUR 5 i . .
Advanced Lecture on 2 A R ABR-AGE528] AR
Agro-environmental Policy
Gl T R - B H - BERE o = o —F fEH &5
Hi 4 19 1 =5
%0)1& 5@_?1% {ZéEl’;J%D AM1705 E[zlgun

10 M : ENEORBEBEEr — A A8 74 —a v TEAES (ER)
Case study of major industrial countries (Russian food trade)
81100 RSB B BRBEMEOTE
Environmental issues and agricultural production
51210 0 EEGEEOBERN S — A A% 74 —EU O EEREESE (A4)
Case study of major industrial countries (Agri-environmental policy in the EU)
130 - EEGHEEOBEBOE T — A A5 74 —HAROBEREBOE ()
Case study of major industrial countries (Agri-environmental policy in Japan)
14 M EEEEEOREBOR T — AR Y TA —BERBERKE A /) RX—=TYa v (GH)
Case study of major industrial countries (Agri-environmental policy and innovation)
815 W I (A —BRMWKEBSRFO A S (FIF)

General outline

< B #&E1l 5% /Record and evaluation method >
23U EOMEEEL, LAR— b ERBRTIHML T3,

More than 2/3 of attendance will be required. The evaluation will be based on a term paper.

< #ffB% /Preparation >
F5E HERIZENR IS U g RO SN T4,

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

<HEEHB LV'BEE /Textbook and references >
FBHROBIHERLE T,

References related to the lecture will be showed in the class.

<ZEFENFEE /self study >
EBECHEHLATA FRXMEBRA L ET. ZRICESVT, F—MEIOWTERT LI LPLHETT,

According to the slides and documents used in class, students are required to review key concepts.
<SR - RERAIZE /Practicalbusiness >
<f## /Notes >

AR ARE = N B Rl N NN i1 O - @ O TV B S

Questions and comments will be welcome during the class, or in the laboratory at any time.
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Graduate Seminar in Resource 1 GIER ABR-AGE517] TgAE B i
and Environmental Economicsl
PG IR -MEH - 3y HoR =E ‘- N i H 55k
JH A BT ELNaE X gﬁ
KWEH 4 T 7 e AM3101 ok

<j{BUHE /Instructor >
Y OMEK - AK O BT - A % - KEENI MINAKSHI - MAGEZI EUSTADIUS - &43F $£— - i =ik - I
T /T -RE TE

<% 75—~ /Class subject >
BIRBRERFEOFBEOITIR & Z 05 ik o8
Understanding some issues on resource and environment economy and also learning methods of analysis on these
issues

<EHEDEHEBZE /Object and summary of class >
ARFFFHETIE, FEICLZ2ERRERF 2R E LKL D LICHBLE B IR, ER ROV TOREH
A7) LK DISUER O FEE BT 5,
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.

<#F—— K /Keywords >
BRIGAEVE S, HOSEIRET M, ERSBTEY. RBERES
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business
Management and Rural Development

<ZZDIEBIE /Goal of study >
BHRBRIERFICOVWTO ST ST RBEICOVWTERE L LI, W XEROFE:2BET 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of
analysis on these issues.

<BEAA - HEEEETE /Contents and progress schedule of the class >
D —# A, LT @ Classroom THME - &t L 9, 27 5 A 3—F ! kbpbl6j
We use Google Classroom. Class code for joining Google Classroom : kbpbl6j
BENESIMENCHAT %,

Contents and progress schedule will be announced at the first class.

< &M A% /Record and evaluation method >
WEZ 60%. aTamPIZE 40%
Presentation 60%, Discussion 40%

< Ef{HEEZ /Preparation >
WFZE3EAHLE 2 B DT, WIS 2SO L ¥ a — 2T WHIROME ST 2 WiEICT 5 % &, & H O
EEMBECECHMTED LHICKRBTES L) ITEMT S,

Every students must summarize existing studies on their own reseach topics to clarify importance of them.

<HBEHLUBEE /Textbook and references >
TV F—Ya rOBIZIRT 5,
It will be announced at the first class.

<{HERRENEE /self study >
H ORI T — < ICBT 2 R DL & Hilso
Please read recent papers on your own reserch topics.
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Graduate Seminar in Resource 1 GIER ABR-AGE517] TgAE B i
and Environmental Economicsl
PG IR -MEH - 3y HoR =E ‘- N i H 55k
JH A BT ELNaE X gﬁ
KHLH 4 4 7 e AM3101 ok

<5EF5 - RERAYIZE /Practicalbusiness >

<fg# /Notes >
FT7A4AT T = FHEIC email THWEDLESLI L, X—LT FLRREWERF—LR—TVZHBH,
Office hour : Please make an appointment with each proffesor by e-mail. Please see URL given below.
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.
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Graduate Seminar in Resource 1 A R ABR-AGE518] TgAE B i
and Environmental Economics2
PG IR -MEH - 3y HoR =E ‘- N i 5 38
JEAE BEEEELNIaE X =5
KIRH 5 3 7 W AMSIOL B

<j{BUHE /Instructor >
¥ Bk - oRE T-H - MAGEZI EUSTADIUS - Bl - ¢ % - KEENI MINAKSHI - 4K 1 -

Atk E— - AE B

<% 75—~ /Class subject >
BIRBRERFEOFBEOITIR & Z 05 ik o8
Understanding some issues on resource and environment economy and also learning methods of analysis on these

issues

<EHEDEHEBZE /Object and summary of class >
ARFFFHETIE, FEICLZ2ERRERF 2R E LKL D LICHBLE B IR, ER ROV TOREH
A7) LK DISUER O FEE BT 5,
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.

<#F—— K /Keywords >
BRIGAEVE S, HOSEIRET M, ERSBTEY. RBERES
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business
Management and Rural Development

<FBOFEBZ /Goal of study >
BRBEERFICOVTOEE ST RREIIOVWTERE L DI, R XERO T2 BET 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of

analysis on these issues.

<BEAA - HEEEETE /Contents and progress schedule of the class >
M HIZED—F %, LT ® Classroom CTHAE - L F9. 275 ZX32—F : xgu2mmh
We use Google Classroom. Class code for joining Google Classroom : xgu2mmbh
BENESIMENCHAT %,

Contents and progress schedule will be announced at the first class.

< &M A% /Record and evaluation method >
WEZ 60%. aTamPIZE 40%
Presentation 60%, Discussion 40%

< Ef{HEEZ /Preparation >
WFZE3EAHLE 2 B DT, WIS 2SO L ¥ a — 2T WHIROME ST 2 WiEICT 5 % &, & H O
EEMBECECHMTED LHICKRBTES L) ITEMT S,

Every students must summarize existing studies on their own reseach topics to clarify importance of them.

<HBEHLUBEE /Textbook and references >
TV F—Ya rOBIZIRT 5,
It will be announced at the first class.

<{HERRENEE /self study >
H ORI T — < ICBT 2 R DL & Hilso
Please read recent papers on your own reserch topics.
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<5EF5 - RERAYIZE /Practicalbusiness >

<fg# /Notes >
FT7A4AT T = FHEIC email THWEDLESLI L, X—LT FLRREWERF—LR—TVZHBH,
Office hour : Please make an appointment with each proffesor by e-mail. Please see URL given below.
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.
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<j{BUHE /Instructor >
NE MR—ER - M S - o EKER - AW B - BIib A - HE A - Sl T
Vi FZ - RE S - G ¥ - R BA - RE A - oRE TE

<% 75—~ /Class subject >
BEERE T 4 — IV FIZBITBEREY AT LAOERILRE KA
Understanding and integration of production systems in complex ecological fields

<EHEDEMEMBZE /Object and summary of class >
bk, WL, RS, L BROERL ARE LA AERBRICB T A EWAEICETA2EMY 7 4 — LV N
WO WTFEE TS, REF 2B L THEABFHEEA LIZEWVHETTIA -V F2 L b2, RWHEFIZ/Z-TH
SOWEEZEITCTELRNEBMRTLILEEHNE T 5,
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 acqire the ability to conduct research works taking a comprehensive view.

<#F—— K /Keywords >
BEARE, BEY AT A, 74—V FRA AR B, ®35. Hb. L W RESR
Arable land, River, Field science, Forest ecosystem, Grassland ecosystem, Integrated ecosystem, Livestock,
Material recycling, Production system

<ZZDIEBIE /Goal of study >
BABHIROWMIE A BF T2 L L BITEET 4 — IV FE L EREHOBEEG L EVWHE» SR 282 BT 5,
The attainment of target of this course is to understand research works and agricultural production fields as
broad, integrated ecosystems.

<BEAA - HEEEETE /Contents and progress schedule of the class >
FEENCT A EMKRER %, LT @ Classroom CTRUE - 3¢t L $ 57
7 9 A3— K ! bnomzsz
1. HELERET 1 — v FI2BUT 5 AW OB & e
General outline and importance of biological production in integrated ecological fields
2. ZMtE o4 (FL - R
Ecology of forest plants (Suyama and Matsuo)
3. MM OERE (REE)
Ecology of forest microorganisms (Y Fukasawa)
4. WL IS B A ORI FIHE ONE - RERT)
Sustainable use of grasslands in mountainous areas (Ogura and M Fukasawa)
5. HAM L MATEAE (UNE - BRER)
Herbivorous management and roughage production (Ogura and M Fukasawa)
6. HEARBEFHYOTEHEM (MG - RET)
Behavioral management of ruminants (Ogura and M Fukasawa)
7. WANEEHYORSER UM - RETR)
Nutrient intake of ruminants (Ogura and M Fukasawa)
8 WM EEERRBEIC B A Ok - £H - )
Sanitary animals in an animal production environment (Kato, Tada and Fukuda)
9. i AEENY 2 A L 7R A 5%k Ok - £/ - &)

Transmission of pathogenic microorganisms through sanitary animals (Kato, Tada and Fukuda)
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i A 19 1 -

10. A —REURIC BT 5 BAR 7 LoFHE (WH - HE)
Use of Andosols in forest-grassland areas (Nishida and Tajima)
11 MREEIC B KRR AR (FEH - HE)
Physiology of paddy rice in alluvial plain (Nishida and Tajima)
12, REEIC B A (FEH - HE)
Alluvial crop production (Nishida and Tajima)
13. W offa e A EE GUE - #BH)
Conservation and production in river ecosystem (Ikeda and Fujii)
14 BEEET 4 =V FICBT 2R EAFEOHE (AH - K- <7 Y)
Control of environment and production in an integrated ecological field (Sumita, Yonezawa and Magezi)
15. EBR O UME)
Summary of training (Ogura)

<&M 7% /Record and evaluation method >
FEHEE L LR— N CET 5

Evaluation is performed baesd on participation to classes and reports.
< #EfF$B%E /Preparation >

<HEEHB KV'BEE /Textbook and references >
FEH[F 7T EFPICEAT 5,

Text will be delivered before or during each class.

<IFEFREHNEE /self study >
BET. EEE, AR L T HAAERRICB A AEWAERICHT AERPFEELIETL L
Students are required to collect information and topics related to the biological production in integrated
ecosystems through newspapers and literatures.

<SEF% - EEAVZE /Practicalbusiness >
O

<f#%# /Notes >
) *74A77— MR — VTR %,
RIEF L, HEART 4 — NV FEEWRL > 5 — () TITH,
JEAEH S 20 xR 72 mE. JEICT 5,
BHRENBIELT D DD 5D, BANRARECOWTE, HIEFHT 5,
Office hours : Anytime as needed and students may contact by email.
This course is carried out in Kawatabi Field Science Center (FSC) .
In case more than 20 students apply the course, the number of students in the course is adjusted to 20 by lot.

W N H & w N
~

)
)
)
)
)
)

'y

Contents and progress schedule of the class may be changed. The specific schedule will be announced
separately.
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R RE T} 22 0% 3 B .
Advanced Lecture of Functional 2 AR AE ALS-AGC508B AR B Al
Plant Science
BRI -MEH - iy [ ‘- N i 5 38
KIEH 2 3 (E521.1) AMIAS2 ) 2 A DL

<j{BUHE /Instructor >
wmROGE RN ®BEZ - AlE EE-Ns Bl - Al B

<% —< /Class subject >
FEMZ BT BB DG T L A - S L ARV LS L NV E T -

Molecular mechanisms and physiology of autotrophic metabolism in plants : from molecular to field levels

<BEDBEHIEHE /Object and summary of class >

T & 2 EEDOFALIZ, B EOTRTOEYDETFEEZLZTVD, RERTIIBEBRLEREEZTLI, Zhbo
PR LD L &y AN TORHRASEL, fCH L 2 ohlEigE,. S 5I3REL 0L Y VR4 & otR
CEREME L, BHBICLAHEREFT. O CICZ#EAIC I ZRTMAOMA L HFHHmEE LU T, HYREZIET S
BRI E RENOREL HIET, FREETMOMMITIMA T, EETOBLHIABRDO TV T—¥ 3V &47
W, BEEFEOAFVEH LS5,

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. Students will also foster their skills in scientific English by reading and summarizing scientific papers
as well as by presenting master's course research to the class.

<F—7— K /Keywords >
A4, YA XFAF, BEK. LHEEER.. ERMAH. REQH, AHNT VX, REBEOTHAH., HlmE 1F
Wy o A Rk
Rice, Arabidopsis, Photosynthesis, Essential nutrients, Nitrogen metabolism, Carbon metabolism, Metabolic balance,
Nutrient recycling, Signal transduction, Crop productivity

<FZOFEBRE /Goal of study >

AR O IR L 2 ZREY O REBVEICOWT, G2 oK, ZLTHRBEL NV ECTHFEZRDL L E I, F
AR ARA IS BN BE S S, S5, HIERLOMN L EETOBLHmIERZE LT, FH¥EHm
THEL TLEYTF— Y 3 VRNEHIIOT B,

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. Students also foster their skills in scientific English by reading and summarizing scientific papers as
well as by presenting their own research to the class.

<BEAA - HEEEETE /Contents and progress schedule of the class >
FHEZFEDO—H %, LT @ Classroom THUE - L 3
7 9 A 32— F ! hddjfx5

1. BEOERFEICOWVT, & v X7 HR#ICO W To#ERL W (HHD

Introduction of this course. Lecture and discussion on protein metabolism (Ishida)
2. ZEHHINZL DY Y BERHIIOVTOTIKEA LA (1) CFH)

Student presentation and discussion on protein metabolism (1) (Ishida)
3. ZWEIX By U HENIOWTOTEEA LR (2) ()

Student presentation and discussion on protein metabolism (2) (Ishida)
4. MY OBEFWIN - FLREIC O W o L it (FI)

Lecture and discussion on nitrogen uptake and assimilation in plants (Hayakawa)
5. Wi D FACHPREE IO W T o#EE L FE (B

Lecture and discussion on compartmentation of nitrogen metabolisms in plants (Hayakawa)
6. M OBEBEIIzOVWTOFERK L FE (F)

Lecture and discussion on regulation of nitrogen metabolisms in plants (Hayakawa)
7.7 0 KEFDSH 725 Lo BIRFIC X 5 IETHREOHEER M)

Reverse genetics in the post-genomic era (Kojima)
8 TUE—F—RITIZL AEEE R v b7 —27 OWf%E UNB)

Promoter analysis to transcriptional regulatory network (Kojima)
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9. 74V b=7OMMIC X 2EHRIEAOME UNS)

Monitoring plant transport with stable isotope tracer (Kojima)
10. W OB PERRNE & F OFREICE T A (R

Lectures on strategies and issues for increasing grain production (Ishiyama)
1. JEABOYRIZ L 28I E HiE L =i 72 1c B 5 % 538 (k)

Lecture on the outline of research aimed at increasing grain yield by improving photosynthesis (Ishiyama)
12. ZBH X 2B W ORI T 5 3CHEA &5t CAILD

Literature introduction and discussion on increased grain production by studuents
13. Z#HIC X B IFETOB LM ORER LHE (D) (F2)

Presentation by students of their master-course researches and discussion (1) (Miyao)
14. ZlE X 2 EFECTOBLm RO R L @WE®E (2) (BR)

Presentation by students of their master-course researches and discussion (2) (Miyao)
15. Z#HIC L 2BFETOB LRI OFEE LwE Q) (F)B)

Presentation by students of their master-course researches and discussion (3) (Miyao)

< &S 53% /Record and evaluation method >
W (50%). FERNE (25%). FFm~OBME (25%) 12 & ) EHlis 5.
Evaluation is performed based on attendance (50%), presentation (25%), and participation in discussion (25%) .

< #EfF$EZ /Preparation >
KFTERMPREFB L OHWAREFICET 20805 2 L 2aiICHEREIT ). AT ERULELEIUTO
SEEOEHEED S, ZEOFMARER G PIEE 1 BHORECTHHAT 5, TiEHUBATIR. ZHEH T ICiE
NFC B 2 i B i e B LT iz72 <,
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.

<HREHKLVBEZE /Textbook and references >
T4 YA AR A ] 86 L PEARE - BT —EREEER. SR T AT T 1 v 2%
- 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., Moller, LM., and Murphy, A., Sinauer
Associates, Inc., Sunderland, Massachusetts, USA (2014)
* Mineral Nutrition of Higher Plants, Marschner, H., Academic Press, London, UK (1995)

<IREBSENFE /self study >
BRIOBENEERE =NV T ANV — A THHEATADT, POEEZBLTBL L, BENEZEHL. T
I TE TV WVERHIUTEM A HE L, RIONEERT 72137 I AV —-LATEMT A I &,
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.

<7 - EEAYIZE /Practicalbusiness >
<{## /Notes >

MAOR, 74 AT 7 —ZRITEFRA BERHEEEIL =TIV 7 T ANV —2% 8 0 CRHREZIIMT E 3,
We don't have office hours. Please ask questions and contact instructors via Google Classroom.
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KIEH 3 s (A209) AMIZ1L H%

<j{BUHE /Instructor >
NI EA - EE BE - 29 BA - JEE A

<$g¥ 75—~ /Class subject >
TR AE E OB TR R & 2 DIAGEANOFHIZOWT, I OBE & Hili % %5,

In this course, students will learn recent advances and techniques in Molecular Cell Biology.

<BEOBHEHE /Object and summary of class >
AR L MR AR RIEOAES E FE T, MROEED 5 THRIEIC O W TOFERIITERIIE > TV A5 Mo
ILFIHBD THMETH Y, TOBRIFT LI EARETH S, R#EHRTIE, MBROGTEYFDH B, e AL
B, BE (Fust ) T R), ¥ oy EGERERE. su~xF v, BT NG To k. DNA 515,
HRFMIEE T LT, ENFNOS TR L ZORE B ERITHERBIIOVWTOMHKLERT 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.

<#F—"J— K /Keywords >
ST MIRAEY S, k. BER. £/ A JuxF o,

Molecular biology, cell biology, trafficking, enzyme, genome, chromatin.

<FBOIEBLE /Goal of study >
A AR HINBA I EOHT LR R HAM 2 A O, AR e RO L OMEICOWTHBEZ RO 5, 72
BHOMALE, HOOWERANDIRHT 2 RBE2MHT T2 L 2EEHEET 5,
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.

<BBERANZA - HEEEEFTE /Contents and progress schedule of the class >
X ED—EB %, LLUF @ Classroom THUE - #8555, 75 A3 — F : 2gpaaby. HEREDRIICHET 58
B A, AP e BPc2mBERT S, HW - izl LR 2RO 5,
1. BROHTA T RAEFA VLU F—3ay $B4EE NI/ 2/ 5EH /Y5
Orientation of this course and introduction (Ogawa/Futai/Harata/Horigome)
B NI - Y (2~ 8 ) IRFTOFAEERRG “JBC Reviews” X “Nature Reviews” llifkii SO BigE
DO ETA TIHEIN T HEERLOMEL T BET 5. iFEIIOWTOREM, EIRNZ ORI
Web & T2 %,
Students read, prepare, present, and discuss about recently published review such as "JBC reviews' and
"Nature Reviews Molecular Cell Biology".
2. JREMIREP S -1 GHYEE - ZH)
Membrane and intramembrane transport-1 (Futai)
3. JRE MRS -2 GHMEE @ =)
Membrane and intramembrane transport-1 (Futai)
4. B - 5 X B ORGSR, WEE L OB -1 (FHMEHE NI/ 23
Structure and function of enzymes in relation with pathology-1 (Ogawa/Futai)
5. BEE - & X M OREE L HREE. WEEL OBE -2 (HMEHE NI/ Z3F)
Structure and function of enzymes in relation with pathology-2 (Ogawa/Futai)
6. 77U 4 I 7 ABLOHEAEYF -1 FHUEE /M)
Proteomics and structural biology-1 (Ogawa)
7. 70754 I 7 AB L OMSEAEYFE -2 (JH4%E NI
Proteomics and structural biology-2 (Ogawa)
8. WHZOREE LRI OV T oA FHLE%E NI/ =)
General discussion about the structure and function of enzymes (Ogawa/Futai)
7P TEEH JREEIEY (9~ 15 IEI) HEHDBET ML EHMA TONBEICOWTTE LD RFICREET ) T2,
FEONFII DOV TORTRIIEMT %,
Students read scientific papers listed by instructors, and prepare a presentation concerning the contents of
the paper. Students participate the discussion.
9. BAEAEM T ) A ORE EBRRICET S Yy 2 AR (FHMEE - EH)

Discussion on genomic structure and function in eukaryotes (Harata)
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10. 7 a=F U R L HRRICET S Ny 2 AR L ETEE GRMEE © )
Discussion on chromatm structure and function (Harata)
11 BRA Y 7 A 7 a5 v OEREICET 28G5 (HM#8 « FH)
General discussion on genomic/chromatm structure and function in eukaryotes (Harata)
12. DNA $#HEEEIC BT 2 MR T2 My 7 2 & i GEYEH  HH)
Discussion on nuclear function in DNA repair (Harata)
13. DNA #8555 & ZILICHT5 Y v 7 AR L 5 (HM4EE : W)
Discussion on DNA repair and the role in aglng (Horlgome)
14. DNA 51518 & flabkht - BLICBT 28 A5 (HU%HE @ )
General discussion on nuclear function in DNA repair and agmg (Horigome)
15. BEAEYO S ) A - zaxF v ERRAGEIBICHET 2R A5 (H4HE - JRH / JREE)
General discussion on eukaryotic genome/ chromatin and their roles in biological processes (Harata/Horigome)
*EBENFIABREMEIC L CEET L REETD S,

The contents and schedule are as shown above, but subject to change depending on circumstances.

< B #&E1l 5% /Record and evaluation method >
2 OFEFRE, BELE - FawIc & DM %,

Students are evaluated by their presentations and class participation.

< #fHg$ B /Preparation >
REFRLICHE SN ROBENBTZHE L CHDL I LBV ETH L, [HEWLE L TBERILE L[5 TAEWH ) TE
1] [IeHEERS L
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.

<HREH LVBEZE /Textbook and references >
WIS, FRio) v 7 26 AFMhE.
JBC Reviews : http://www.jbc.org/content/by/section/JBC%20Reviews
Nature reviews molecular cell biology : https:.//www.nature.com/nrm/
Nature reviews immunology : https://www.nature.com/nri/
2% Bruce Alberts [MIlLO 5T EWF, H6M] (Z2— 1TV R) (REARITTHRATRE
Bruce Alberts [Molecular Biology of the Cell, 6th edition] (Garland Science) (The textbooks are available for
purchase at the University Co-op.)

<EEEENEE /self study >
R #”Lf’fL‘ WOV, LR EFELH-VFET 2. FETHEALZHNEICHT 2 HF R LR BRI % 2 L TEY
L IE@@ 75_’ (*&) Z) o
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.

<ZEFE - EHEAYIZE /Practicalbusiness >

<f## /Notes >
7r TAATT— EEBIOEHMEMT 572010, BELHO I5K2S 16K E T, MAMEETETF 74 AT T —%
BT 5,
( NI ZH) S TFEERFHETIEE (REWIZER 5 B E505 528 X 18 S505 5%)
E-mail address : tomohisa.ogawa.c3@tohoku.ac.jp; eugene.futai.el @tohoku.ac.jp.
(W - ) o TAEMFHEMEE RAWIZEM 5 B E506 528 X U8 S506 5 %)
E-mail address : masahiko.harata.b6@tohoku.ac.jp; chihiro.horigome.b7@tohoku.ac.jp.
FNLIMH B A — V2 Z TR 5,

Students may visit the office or contact via E-mail any time. Office hours are from 15:00 to 16:00 on Tuesday.
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<j{BUHE /Instructor >
BIEs BROBL - &1 s A

<% 77—~ /Class subject >
A O RER FORLMOKIE L . IH - ERLO RO mHiER. il oW Tt - ¥8 9 5%,
Understanding of advanced researches on the basic science of microorganisms, updated information for
application, and patents in industry.

<BEDOBEMEME /Object and summary of class >

WAEMOEHEWTH 2 —KNRHEY (73 78 - A5 - B3R RSTRABEY CH 2 A MEEWE. BENT %
EDEFERRRE R Z N % W] 5 85 T O FE BB LW E O Y A& - PR, 5, oz mL. 5%
KI5, T2, HETREEENIHMED LEE - BREL OMEMEHOWERICARY b2 4T, SHREMRINLM
EYOFIHRLHE E ORE 2 RS 50 &AMOFHAMEER, EEICHOEMIZOWT, 3t Lo2oWEET %, H
WHEIZOWTH, T EIT) .

This course aims to analyze intellectual properties through comparison of advanced researches concerning
microbial potentials with development of applications for the industry. In addition, students read the recent
reviews about the microbial physiology, genes, and biological interactions, and will understand the latest findings
related to the application for healthcare, environment and industry.

<#*—77— K /Keywords >
R WEOEY AK LR - W ABEEWE. WEEREY. EERE. RO HER. R LMY
Metabolism, Import and export of solute, Biologically active substance, Industrial microorganisms, Industrial
enzymes, two component regulatory system, Biological interactions, Genes and genomes, Healthcare and
microorganisms, Environment and microorganisms.

<FZEOIEBHZ /Goal of study >

WAEM OREAT B EY PSR B R OB R, M, kB L G RHIENC T 2 5E0HED )7 & BILE L
EY OEERBEANCH . MAEDHIEH Y AT LA EEHOERT LN EFIIOT 5. FBEWBROFFICDS
WTHHBRA D B,

Students understand strategy of the research on microbial products, purifications, structures and functions, and
regulations. In addition, students will develop the skills crucial for the application to industry and environment,
and development of microbiological control systems. Furthermore, this course helps students deepen their interest
in patents related to microorganisms.

<BBERANZA - HEEEEFTE /Contents and progress schedule of the class >
- 75 A3—F :ouwdzhz
P2 IR, € IWATEREZ IR, i Mz irwEd,
) E— D4, Classroom % meet ZiGH LTIV T4,
1) PN O A FERREE & DAE R O ZERERLS: & 0
Microbial physiology and its application.
2) BAZ TS B & B - A 7 o BB Rl & B
Regulation of gene expression and its application.
3) WE O - e, WSRO SLEER A L B H
Solute import and export, and secretory mechanism of protein.
4) A O A - b - R - 385 - BB O B O IR Ls H
Microbial application to agriculture, chemistry, medicine, pharmaceutica and environment.
5) M ABERL 2 B B W IZ B BRI T 5 I ANE O R R
Preparation of reports concerning various application of microorganisms, and presentation of the reports.
6) MW D7 2 KB 5 EAERTFE O B h)
Latest trends in the bacterial genomics.
7) BAET OB T % HBERHF O R Bin
Latest trends in the study on gene expression in prokaryotes.
8) 7 1 — VI B9 B JEBERL A O BB Eh )

Latest trends in the study on global regulation.
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9 Ny TIF T 7 — VBT B IEFER O RATEIA

Latest trends in the study on bacteriophages.

10) 95 S5 R~ A & & FTIRRAE (2 9 2 SRBERL 2 D e Bl Iy

Latest trends in the study on virulent factors and their mode of action.

11) FEFN AR 1 B3 2 JERERE 52 D IR By )

Latest trends in the study on drag resistance mechanism.
12) BRI O 5 X 7 Bk BT % EBERF O ffr gy
Latest trends in the study on protein trafficking in eukaryotic microbes.
13) BEMAEWICB 2 5WA L X2 5 R F O R FEhmn
Latest trends in the study on secretion stress in eukaryotic microbes.
14) BEMAEWICBT 5 7 287 BT 5 8RR B

Latest trends in the study on protein production in eukaryotic microbes.

15) SEFFLRBEMIS B3 5 FLAERH A O I B if)

Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes.

< &S 53% /Record and evaluation method >
REEHR, TVLErT—va v, JHHE LR MIE o Tl %,
Students are evaluated on their points from presentation material (25%), presentation (25%), discussion (25%),

and reports (25%) .

< #@HBZ /Preparation >

i EIEEN TN 25 % LT %,

MFNEICHET ZEMY DD 52 LOEA SNZGE, BRBIDL LD, FEHIREICBNTE L LHICFET
5o FITOMEWS. AALF: HFAWFEOREPEHHNAE ZBH L TB <,
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.

<HBEHLUBEE /Textbook and references >

%#3%E (Reference books) :

1) Brock, Biology of Microorganisms (Madigan M et al.) (PEARSON)

2) ENRFEAFICRFAHBM E~ = 2 7V

Tohoku University Intellectual Property Manual
3) Nature Review Microbiology 7% &' 8% L 7R FLiED &K

<IZERFESNFEE /self study >

L R - TSR - AFL, PETSZ L,

Students are required to prepare for the tasks by searching the data and information.

<L - EHEAYIZE /Practicalbusiness >

<f## /Notes >

AT

FTA4ATT— BERTH ISR~ 17T (A= VTP IS HMEYZ 78212 C) Office hours are from 15:00-
17:00 after the class at the lab. An appointment in advance via e-mail is highly recommended.
A’ —24~—7 (Homepage) : http://www.agritohoku.acjp/microbio/index-j.html

A=)V 7 FL A ( E-mail addresses) : FI#f#E (Keietsu Abe) keietsu.abe.b5@tohoku.ac.jp; &1i#% (Jun Kaneko)
jun.kaneko.b6@tohoku.ac.jp; i)k (Takahiro Shintani) takahiro.shintani.d7@tohoku.ac.jp
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<j{BUHE /Instructor >
E- 3 A | - VB 1 7 N v S~ P NI

<% —< /Class subject >
VSR RERILE O LK. Mikdve, LG

total synthesis, structural determination, and biological activity of natural products

<EHEDEHEMBZE /Object and summary of class >

HARO KK ARLZICB T 2RENY VRY T ATH 2 RRERILEYRRESOBHERELBEM L LT, AWiE
PRI OGS & CHHETE 217 ) 72D IS E R G RGRENE, ARILEROS, AMLGSEITE, B X O R R
ML E PR - BT 52 2 HWE T 5, FROHELRFRELZ IO, 52 LOFE LIHNEEZ 8T — KA
VMRS THE - ML, BRILEEIT). WH, HBICLAMIHETMZ 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.

<F—7— K /Keywords >
RIREBALEY. 6. MEUUE, A S

natural products, total synthesis, structural determination, analysis of bioactivity

<ZZDFEBIE /Goal of study >
YRR IRERILE OEA KL L fERED. B L OEMEREERICHET2HmMeBHET LI, TLE
YT—va rPmEaHET 5,
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.

<FERB - HiEEEETE /Contents and progress schedule of the class >
7 9 A3—F ! bugpahj XH#ERTEDE T, 72720, RWIZED, A4 U TEBTL2TREELDD T3,
L RRERILGWHATRAR TRESNIMEOMH -1 (EH)
Researches presented in Symposium on the Chemistry of Natural Products-1 (Kuwahara)
2. RINERILEWHR S TRESNAWMEOMIH -2 (HA)
Researches presented in Symposium on the Chemistry of Natural Products-2 (Enomoto)
3 RIRERILEWHRS TRESNAWMEOMIH -3 (IIT)
Researches presented in Symposium on the Chemistry of Natural Products-3 (Yamashita)
4. RIEBILEWHRS TRESNAMEOMH -4 (HAR)
Researches presented in Symposium on the Chemistry of Natural Products-4 (Konoki)
5 RIKERILEWHRAS TRESNIMEONBICHT2ZME LT LYy T —Ya vEdtm -1 (RF)
Presentation by students and discussion-1 (Kuwahara)
6. RIKEBILEWHRAS TRESNIMEONBICHT2ZME LT VY T -V a vEitm -2 (RF)
Presentation by students and discussion-2 (Kuwahara)
7. RIARILEDHRATRESNIMEONFICHT 2 ZHTICL 2T VEY T — v 9 Y LW -3 (R)H)
Presentation by students and discussion-3 (Kuwahara)
8 RIAERILEWF A TREINLHREONEICHTE2ZHERICLETLEY T—Va v a4 (FR)
Presentation by students and discussion-4 (Kuwahara)
9. RIAERILEMF A CTRESINLHRONEICHTE2ZHERICLETLEY FT—Ya v LG -5 (FR)
Presentation by students and discussion-5 (Kuwahara)
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10. RAEBILEWERE CRESNIMAEONFEIIET L2 ZHEICLL T LEY T - a Y EHi -6 (B
Presentation by students and discussion-6 (Kuwahara)

1. RAEBILEWERE CRESNIMAEONFEIIETLZHEICLL T VLEY T - a v EFi -7 (X
Presentation by students and discussion-7 (Enomoto)

12. RAEBILEWERE TRESNIMAEONFEIIET L2 ZHEICL LT LEY T - a v LElim -8 ()
Presentation by students and discussion-8 (Enomoto)

13, RAERILEWERE CRESNIMAEONEIIET L2 ZHEICLL T LYY T - a Y ER -9 (BAX)
Presentation by students and discussion-9 (Enomoto)

4. RAEBILEWRRE TRESNIMAEONFICHET WAL T LYY T - a Y LR -10 (BIK)
Presentation by students and discussion-10 (Enomoto)

15, RAEBILEWRRE TRESNIMAEONFEICHET 2 ZHMEICLL T LYY 7T - a Y LR -1 (BIK)

Presentation by students and discussion-11 (Enomoto)

< B #&E1l 5% /Record and evaluation method >
53 (50%). EHM L% (10%). R (40%) CTHHli$ %,

Evaluation is performed based on presentation (50%), questions and answers (10%), and attendance (40%) .

<# %S B% /Preparation >
EERL XNV OHRLFE (ERILEMORIS L AR FVIZ X BHEGERNT) 2B L TV AL END 5,
Students need to understand basic organic chemistry (organic reactions and spectroscopic analysis) taught in the
undergraduate program.

<HBEH LUBZEZE /Textbook and references >
HRE  RERIL AW EiE s Bk
Textbook : Abstracts of Papers, Symposium on the Chemistry of Natural Products.
The Challenge of Synthesis : Techniques and Strategies (B. M. Trost, ACS Audio Course, The American
Chemical Society)

<IFEFRENET /self study >
BRETHEALZNEICHT 2 EFER LRI ZAZR LT, HBEZRDL T 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.

<57 - EEAYIZE /Practicalbusiness >

<{%# /Notes >
FT74ATT— HEEBICHEASL, HREGMZ2 PR LT SEMTA I L,
ZJi : shigefumikuwahara.el@tohoku.ac.jp [I'F : mari.yamashita.cl@tohoku.ac.jp
R : keiichikonoki.b2@tohoku.ac.jp B4 : masaru.enomoto.a2@tohoku.ac.jp
Please get in touch with each professor by e-mail when you have questions.
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<Y S /Instructor >

ZFE EX

<% —< /Class subject >
HRERALE & Rk b

Synthetic organic chemistry and natural products chemistry

<EHEDEHEMBZE /Object and summary of class >
KT AEWIEERRY 72 E OB G 2T 2 GRILEW OLEE B LB R B RIEBUG. SR,
BREALH, ATV Y2 BT L2 HNE T4, BEIH I TITbI, BEBNIIHIRRBZ HiiT 5.
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.

<#*—7— K /Keywords >
RF - IRFEAE BT, LA, ERRE A, WA
C-C bond formation, Stereochemical control, Functional group transformation, Retrosynthesis

<ZZDIEBIE /Goal of study >
KR &, MRS Z R OARILEYWOSRICBLELILETIED A N = AL 2 BT 5L L HI2. ZNOORL%E
N % LCEBENGTOERNGER T, VA RETELLHIICELI LA HELT 5,
The main purpose of this class is to help students acquire advanced knoledge on the mechanism of representative
organic reactions and fully utilize them for synthetic design of structurally complicated organic molecules..

<EBEAA - HEEEETE /Contents and progress schedule of the class >
7 A3—=F tukdxzbd NTU—FAL Y FT A NVOBBICE VD FE T, 72720, RIS D, WL LT
EELHY 9,

. RFE - RERATEIS -1 : Carbon-carbon bond forming reactions-1

. RFE - RFERATEEIS -2 1 Carbon-carbon bond forming reactions-2

R - RFERATE -3 © Carbon-carbon bond forming reactions-3

EREA AT B 5 AR HIH -1 : Stereocontrol in orgnaic synthesis-1

BREA AT BT 5 AR -2 © Stereocontrol in orgnaic synthesis-2

BREA AT BT 5 AR -3 © Stereocontrol in orgnaic synthesis-3

. BHEFLZ ¥ -1 © Functional group transformation-1

HREFRZH -2 : Functional group transformation-2

. B HREFLZ M -3 Functional group transformation-3

. EHWRE - BEERBATOE -1 ¢ Practical carbon-carbon bond forming reactions-1

— =
U1 A~ W N

—_ =
— O © 00 NS U AW

L EHWRE - BEERBAERE -2 © Practical carbon-carbon bond forming reactions-2
. EH R - BEERBATRE -3 ¢ Practical carbon-carbon bond forming reactions-3
. ZEBEE DT A ~ -1 : Design of multistep synthesis-1
. ZEBEG DT A ~ -2 : Design of multistep synthesis-2
. ZEBEG DT A ~ -3 : Design of multistep synthesis-3
16.

HRRER (20 FBEYEDIRIIC X Y ERTE 2 WaE. LR-b)

End-of-term examination
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< F#ERHEi A% /Record and evaluation method >
ARBTG5 (0 FBRIHEORIICL Y. LR— MBS 20N D H 2)
Evaluation is performed based on an end-of-term examination (or end-of-term report)

<#fF¥BE /Preparation >
KRBEHZTIIEMW LA ELBHTLIEZHEBL TV A0, FHRLNVOABLE FRICHRE X
JB) REEL WAL xRt LTHERSMTbNS, 20720, FIZE, 7+ —L rAbE GERbERA) #
BEOHEMEZFMRL THBL I &,
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) .

<HFBEH KXUBEZE /Textbook and references >
R RERESRARILE B2 (BHMKREME. TRbERAN)
Textbook : Daigakuin-Kogi Yuukikagaku, 2nd ed. (Ryoji Noyori et al. Eds, Tokyo Kagaku Dojin) .

<IFEBRERSNED /self study >
BHETHALZNFTICHET 2 EERLRRH AT T, BMEZRODL T L,
Students need to deepen the knowledge provided in the class by perusing the original articles related to the
topics presented in the class.

<375 - EERAYIZE /Practicalbusiness >

<f##% /Notes >
FT74AT7T— HREEFHZTFHLTOLHMTLI L,
Z i ¢ shigefumikuwahara.el@tohoku.ac.jp
Please get in touch with Prof. Kuwahara by e-mail when you have questions.

PHRES AT © PR R R AR ORI R R B 2R R & L CHERT %)
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<Y S /Instructor >
FHOHET

<{E#E7—< /Class subject >
(1) \BGO—RBEGE. R, ZEREICOWT, /42 2) BERMomT - #Eo L CEELZAEMNKS (KW
WM 72 &) 12DWT, HERLHMM I, Bl &% b LB S RENA T TEHM L, AN b3R5
TOWSE - FSICLEE SN HHRLERT 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.

<EHEDEMEMBZE /Object and summary of class >
MR SOREE. BEEB L OCZOEHBEICOWTHRLZ RS, BES ORI 25 L. B3R, BN
T AR EHIOT 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.

<F—7— K /Keywords >
B RIEFEIRRGE. BWT LV XF—. BREtEAR

Food-derived components, Immune modulatory function, Food Allergy, Functional foods

<FBOFEBZ /Goal of study >
R o OREFERE TR X O ZFOEHRF IOV THFZ 3D, F2NICHDb 23 CHFRRET I IO
F5,
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.

<FERB - HiEEEETE /Contents and progress schedule of the class >
FEARMIHH D 2 \VE A T4 v eDNAT) v FERET S, RRICE>TEHTLEZHEDIDHD. 7 FANV—ALT
A9 5, Class room code : yooyfha
1. ‘O by s ay
Introduction of Lecture
2. B8 - B
Carbohydrates and Dietary fiber

3. fBE
Lipid

4. 774 Mr3Ihw
Phytochemical

5 ¥¥ 3
Vitamin

6. BT LIVF—

Food Allergy
7. BRI
Food Additive
8 A X BRI CREFERO T L E Y F— g v EEE B
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Carbohydrates)
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9. A X ARIESCRIHFERO T L E Y T = a v LR (B
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Dietary
Fiber)
10, A X ABRFRLRHEFERO SV EY F—va v eitHm (73 /8B
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Amino
Acid)
11 A X B RF MR RO T Ly F—va v e (RTFF)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Peptide)
12. A X BRSO T Ly F—va v ki (774 M3 A0
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Phytochemical)
13. A X 2 ERFm R BRo 7 LYy 7= a v EE RED
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Lipid)
14. A X B RFFHCRHFEROT LYy F—va v EEE (E¥ 3 )
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Vitamin)
15. #&%E
Summary of this Lecture

< BAEEHE 5% /Record and evaluation method >
LAR— PRFERNE (F60%). FEENE (F30%). FER (F10%) 12X D3 %,
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%) .

<#f%¥B%E /Preparation >
AL, by, FRETE, PR, 5T ORRNE IR L TWLLEND 5,
Students need to understand Food Chemistry, Nutritional Chemistry, Nutritional Physiology, Biochemistry, and
Molecular Biology.

<HEREHLVBEE /Textbook and references >
VBB U TR T %,
Textbooks and references are introduced as needed.
BEPENROMERIZIUT OB EHELED 5o FMEFELNY  wERE - WHBBE (74 -7 fa—KLb—Tav),
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

<IFEBSREHNEY /self study >
AR EROBREEICOVWTOLR= IR TLEY T =2 a v T 7 4 MEEO 72012, EERONEESLE L 7 5,
Students need to learn advanced knowledge about functions of food-derived components to write a report and
make presentation files.

<5EF§ - EEAYIZE /Practicalbusiness >

<f## /Notes >
REZFIHIEE L DHHERA T A VIR D653 %o Lecture may be given by invited researcher (s) .
E-mail and Office :
F HHEF masako.toda.a7@tohoku.acjp (EEHFFEHE - E512 room)
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<j{BUHE /Instructor >
AN AT R Mg

<{E#E7—< /Class subject >
KRNI & 2B T BRI O 51 HHE & 2 5
In this course, students will learn the preventive effects of nutritional ingredients against several diseases in
molecular level.

<EHEDEMEMBZE /Object and summary of class >

RIS, EED L WIEHENICEETORBRZZL S, EROEEEOMRFICHEE L TWwa, —F, B
RBFRRZIE BRI, SMEARE. BIREALZ: EOAGEER ORI X7 & LA IE 5, K#EHRTIE, EHEEE
I8 DFEREREME L FEREPTH 12 B > 2 KB D77 TR O W TOHGRE BT 5,

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.

<F—7— K /Keywords >
Lo, € I 34TV, BB, AEEER Y

Food ingredients, vitamins, minerals, gene expression, life-style related diseases

<ZZDIEBIE /Goal of study >

BT - iy - BRI AR J: > THIET BRI 5 KB EMN L FERICL 5065 L 2 OMERABMICOWT, &
DO L OTFHEFNMEAT) T ICL > THM S D, P T AEGORRN L AR L ZOTERE 28RS 5,
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
MHEIREDE T, F/2E—Eix. Goole Meet # i L TIT9H o
79 A32— K woTs7sa
miE (1 iz 10 [al)
#® Trends in biochemical sciences, Trends in endocrinology and metabolism 7 & % #i# L. iz 179 &Rt
HOT, HYREAFGTIHEN TS EERL LR L TEREZIER L. WX EWBHT 5,
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.
% (11 A5 14 1))
REE, R Eh S LR ORRERICSM L. WEICOWTEREIT) -
Late half of classes (11th to 14th)
Students attend special lectures of invited speaker from other universities and companies, and discuss for better
understanding of their contents.

< piESHME A% /Record and evaluation method >
HURIRIL & FERNBIC L D EF-li T 50

Evaluation is performed comprehensively based on attendance and presentation.
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% % B HBH % HATEL xf B BEFINY T el R AT BE
SRR LTI ) _
Recent Advances in Nutritional 2 A R ABB-AGC507] AR
Biochemistry and Physiology
Gl T R - B H - BERE o = R a—F fEH &5
Hi 4 19 1 =5

< #EHZEBZ /Preparation >

RERPBCHBINTROBENELZFEL CTVDE I EPUETH S, [P ] [RFEMRE ] AW 5

T

It is necessary for the students to understand the contents of following courses in our Faculty. Nutritional

chemistry, nutritional physiology, biological chemistry, molecular biology.

<HEIEHB KV'BEE /Textbook and references >

I H D Trends in biochemical sciences, Trends in endocrinology and metabolism
Recent issues of Trends in biochemical sciences, Trends in endocrinology and metabolism

<IZERFENSFE /self study >

B2 RO 72012, BIMOEFEE TS, KH, WEZEIT 2,

To enhance your understanding deeply, you summarize the contents of the lecture after every class.

<5EF§ - EHEAYIZE /Practicalbusiness >

<{## /Notes >

1) 74 A7 7= HRMROCHRZEDLHOIZ, HLIS U TREYLH O 17 K2 5 18 B F TREEH BT

BT TIAATT—%iklT 5o

(2) /—2~_— : http://www.agri.tohoku.ac.jp/eiyo/index-j.html

Office hours are open from 17:00 to 18:00 on Friday.

Web site : http://www.agri.tohoku.ac.jp/eiyo/index-j.html
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<j{BUHE /Instructor >
PN R - &R EA - R AR

<% —< /Class subject >
F2h R R 4 D B Re Mk Sl

Functional evaluation of foods and natural products

<EHEDEHEMBZE /Object and summary of class >
ARFEHTIT, BMRRBRIE G OBREMETM 2 228 35 & & 1T, BIEEENK S I 2 58 o L et o B
2D B,
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.

<F—7J— K /Keywords >
by KRS, BRRETEREAN

Foods, Natural products, Functional evaluation

<ZZNDIEBIE /Goal of study >
LR REWE S (B0 KU 727 —)b, BEEEMIEE) ORI % 2255
Students learn how the function of foods and natural products (e.g., polyphenols and functional lipids) are
evaluated.

<BEAA - HEEEETE /Contents and progress schedule of the class >
7 9 A3— K :ybha735
K&, X oML, Classroom % W2 EIC L AMEREKLE T4 XAy v a v effvwEd,
1 REZEOHA 5 A (1Y A1)
Guidance (Lecturer : Prof. Nakagawa)
2. 7T % v OWIBIREO S (FH2Y : i)
Evaluation of absorption kinetics of catechins (Lecturer : Prof. Nakagawa)
3.7V M7= OWINEEOFHL (#02Y  ID)
Evaluation of absorption kinetics of anthocyanins (Lecturer : Prof. Nakagawa)
4. ZOMD T 5K 4 FOBIBIREDFFG (24 : 1)
Evaluation of absorption kinetics of other flavonoids (Lecturer : Prof. Nakagawa)
5. 7 V27 3 4 FORIBEOFHE 4 : i)
Evaluation of absorption kinetics of curcuminoids (Lecturer : Prof. Nakagawa)
6. a7/ A4 FOWINBEOFM (1Y : &%)
Evaluation of absorption kinetics of carotenoids (Lecturer : Associate Prof. Eitsuka)
7. %% b7 4 VORIBEOFHE (Y : AIK)
Evaluation of absorption kinetics of xanthophyll (Lecturer : Associate Prof. Eitsuka)
8 Ma 7z u— VOGS THREOFHI (HH2Y : A&F)
Evaluation of molecular functions of tocopherol (Lecturer : Associate Prof. Eitsuka)
9. ba M)/ — VOGS THREOFE (Y : &IK)
Evaluation of molecular functions of tocotrienol (Lecturer : Associate Prof. Eitsuka)
10. ZOMONREMEY ¥ I v O THEEOFE GHY : )
Evaluation of molecular functions of other fat-soluble vitamins (Lecturer : Assistant Prof. Ito)
11 4 F 27 V)~ A ¥ O TRREOFE GHY : )
Evaluation of molecular functions of 1-deoxynojirimycin (Lecturer : Assistant Prof. Ito)
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12. ZDMOKEES T O FHEBEDFTM ($12Y © i)
Evaluation of molecular functions of other water soluble low molecular compounds (Lecturer : Assistant Prof.
Kato)
13. 79 A0 —5 v O FRIEORE ($H24 : hik)
Evaluation of molecular functions of plasmalogen (Lecturer : Assistant Prof. Kato)
14. V) YIRE OG- FHEFEOFHE (GHY © oK)
Evaluation of molecular functions of phospholipids (Lecturer : Assistant Prof. Otoki)
15. ZOMOIRE OG5 FHEREOFHE (2 © oK)

Evaluation of molecular functions of other lipids (Lecturer : Assistant Prof. Otoki)

< BAEEHE 5% /Record and evaluation method >
LAR—=TONEB L OHEHR~OMGETIHIT 5. [Al DO EEEERO 30% FEICL 2 X )17 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.

<#fHSB% /Preparation >
KA, A, B AR SWEEICET 2 AR AE A T 5 2 LR E Ly,
Students need to understand the basic knowledge of nutrition, food science, biochemistry, organic chemistry, and
analytical chemistry.

<HEEHB KXV'BEE /Textbook and references >
HBHRTEATT S o BLUERTEAT 2m LIRS N TV EBER L,

Research papers and its references which will be provided in the class.

<IREEEREHNEE /self study >
FE HERIENE IS L2 MR RO 5N D,

Students are required to prepare for class according to the goal and contents of each class.
<375 - REAIIZE /Practicalbusiness >

<{%# /Notes >
74 AT 7 —I. KIE16:00 ~ 1700 £ § 5, HZ Email FTHIET LT L, HEOMMBLIZTILOMY
E-mail : kiyotaka.nakagawa.cl@tohoku.ac.jp
HP : http://www.agri.tohoku.ac.jp/kinoubunshi/index-j.html
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
HP : http://www.agri.tohoku.ac.jp/kinoubunshi/index-j.html

— 135 —




# ¥ B B % HALRL PO BrEFNY 7 B A A
o RRWp bR o (CHRE
Bioorganic Cl:l)lre;rgilsctfsy of Natural 2 GIER ABB-AGC509] LR 4 AE R
BRI -MEH - iy [ ‘- N i 5 38
% BT ELNaE X e
I 4 05 f 8 i AMzzl o

<j{BUHE /Instructor >
I - HKKE EX- K B—-BER OB

<% 75—~ /Class subject >
B O RK Wb (B, fgdeE. AR, TERER. 424 m) (Current research of natural products (Isolation,
structure determination, synthesis, mode of action, biosynthesis))

<EHEDEHEMBZE /Object and summary of class >
BIEORBKWILFOMBILHTH D, HEE, HiEdue, &8, TEHRE. E6RE L. 2NN OFRLE
BdHbo A#EHFETIL, 2 KICNMR &M MS AR bVvE AWV —F v ORERT O )i k%2 BB L. ] fli% NOE
PODVREFELRHET 5 HELFESR, S5 RRYWOEEHR. EHER. A58 5 REmIIZEIC D %
A% (The course offer the opporunity to lean the current and cutting edge natural products research for isolation,
structure determination, synthesis, mode of action, and biosynthesis. Especially, the students learn the basic skills
of determine the strctures of the organic compounds using several 2D NMR tachniques and MS spectrometry.)

<F—7— K /Keywords >
KXW AL %, B MEdE A TEHERBE. £ S H NMR, MS 2 ® 7 b )V (natural products
chemistiry,isolation, structure determination, synthesis, mode of action, biosynthesis, NMR, MS spectrometry)

<ZZNIEBIE /Goal of study >
BT ABILEMOMBERENTELEICARD I L, T BEOXKKWLFZZLAMICEST L, (Students
will understand how to determine the structures of low molecular weight organic compounds, and to study of
current natural product chemisitry from diversified standpoints.)

<EBEAA - HEEEETE /Contents and progress schedule of the class >

PENZS T, WEREONEEZ. DT @ Classroom THEUE, 4L 3, class code : 2uot7he

1. 2D NMR % M\ 7= KW ok e 2688 1 QU £ 9) : Structure analysis of natural products using 2D
NMR, basic skill (Mari Yotsu-Yamashita)

2. 2D NMR % H\ 7= KR o AR SN I (ILF F D) @ Stereo_structure analysis of natural products
using 2D NMR, application skill (Mari Yotsu-Yamashita)

3. HZHEMS ARZ b VORKY OREERAT~OISH (ILF F 0) : Application of several mass spectrometry to
structure analysis of natural products (Mari Yotsu-Yamashita)

4, RO BEk, Ko FP: (LT F DY) : Method for isolation and purification of natural products (Mari Yotsu-
Yamashita)

5. NMR, MS A2 b VORRYOAEEBFTE~DILH (ILFF 1)) : Application of NMR and MS spectrometry
to biosynthetic study of natural products (Mari Yotsu-Yamashita)

6. RIKEBILEWEmARBRNE, S5 (LT F D) : Discussion for the topics of the annual symposium on the
chemistry of natural products (Mari Yotsu-Yamashita)

7. RIABALE Y O EBIGTER 25 - B528Mie (K8 —) : Bioassay of natural products - Cell culture (Keiichi
Konoki)

8 RIXAWALEY oA MEEN ek - AN 3 (JLARH—) : Bioassay of natural products - Heterologous
expression (Keiichi Konoki)

9. RIKEBALEW O EBHENEEE - NA ANV—Fy FAZ ) —=> % (HAH—) : Bioassay of natual products
- High through-put screening (Keiichi Konoki)

10. o & B & RBWL2: (ARHELX—) : Classical but unforgettable natural product chemistry (Keiichi Konoki)

11. e O REWILS: © HAM (AKX —) : Frontier of natural product chemistry in Japan (Keiichi Konoki)

12. REWA AL BOE & S AT O L8 -1 (ZJFE L)  Representative organic reactions and retrosynthetic
analysis-1 (Shigefumi Kuwahara)
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13. RRFERE AL G & WA RN O FemE -2 (ZJHE ) : Representative organic reactions and retrosynthetic
analysis-2 (Shigefumi Kuwahara)

14. R #=FIH L7zt v — W BRI (B AE) :Development of chemosensors usig natural products (Masaru
Enomoto)

15. R O MG S F 12D A% (B A®) : Drug discovery research based on multivalent effect of
natural products (Masaru Enomoto)

<BiEHE A% /Record and evaluation method >
HEZHIEE L. BRENEB L OESRNEICHAE TS LE— b TiMliT 5, (Attendance is necessary. Students are
evaluated by presentation and reports related to lectures.)

< #Efg$BE /Preparation >
M7 1D NMR. MS A2 b W72 AL & OREMRITICOWTHEE L TH 2 &, (Review the basic
method for determination of the structures of organic compounds using 1D NMR and MS spectrometry.)

<HHEH LVBEE /Textbook and references >
ZEE AR EWDO AR PVIC X BEDE: 8 Silverstein, Webster, Kienmle, Bryce 3. AE#EMiE. &
HER., #H#ER, THEILZE A (Spectroscopic Identification of Organic Compounds, Eight Edition, Robert M.
Silverstein, Francis X Webster, David J. Kiemle, David L. Bryce, John Wiley & Suns, Inc. 2015)

<IREBSENFE /self study >
BENFIIE U E A5k 5 b, (Students are required to prepare for class according to the contents of
each class.)

<SEF% - EEAVEE /Practicalbusiness >

<f## /Notes >
(1) 74 A77—: HRAS3#sRcms, $-23 20T 3, (Question will be taken directly after
each calss or anytime through e-mail.)
(2) E-mail : II'F mariyamashita.cl@tohoku.ac.jp, A& keiichi.konokib2@tohoku.ac.jp, i shigefumikuwahara.
el@tohoku.ac.jp, B4 masaru.enomoto.a2@tohoku.ac.jp
FEEERFED -0, RAFERE (2022 4£) 3B L%\ This class is opened every other year. This year this
class is closed. Next year, this class will be opened.
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<Y S /Instructor >
WEH R

<% —< /Class subject >
Btk 2 T2 ERZ BT A -OICLELRRE T EE2 5

Science and engineering needed to develop functional foods

<EHEDEHEMBZE /Object and summary of class >

BRI RS YRIETE RS - RNEE - SR O SRR AR I 5 2 &, REFIE ST ERAKI S WD
Ly BRD e POBHEZME S ERITNER SR LEOMIFRMEND 5. IO RNFAOMED, HEOLN
HHVIZAEMNL SO ZHEHATHS Z & 35,

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.

<#F—— K /Keywords >
L O—kBERE. TkERRE. = Ucikhk
i OREE & BRRE
WENE, T AVF—IE, Mk, RE. RE. B, KR, Wik, 7 —) oAl 74 v 7 oL B,
L7 NS €2
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

<FZEOIEBE /Goal of study >
HERENL - WS 5 B0 b & B OS5 ORI A E T &, Mo wZ AT 20198
DI EHOIUFETE %,
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
ERIIF VTV FERTHT ),
7 9 A3d— R ! 6xredfm
R - I (P AV S
Introduction
52 R oR Sy (—kEERE. kEERE. = UkBkRR)
Science of food functionality (primary function, secondary function, tertiary function)
#3m KRR (HHT)
Science of food (polymer)
EAm AMOFE k. T3V a v {EH)
Science of food (dispersion, emulsion, foam)
E5 0 AHORE (FV)
Science of food (gel)
856 Il KAEME L EN AT L - Esin T
Water activity and its application for food processing
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ETh M A X2 2WME (WA T A/ TH)

Physical properties (food glass / rubber)

A8 fam R T

Bioengineering

9

510 Iaf :

8511 18] ¢

5512 ] ¢

55 13 18] ¢

55 14 1] ¢

%1510

Applied optics in food science

Y — VBB B A B (D)

Food development seen in beer production (fluidity)

Y- VELEIC R B (WEEE)

Food development seen in beer production (mass transfer)

v — VGBI e (BEorat)

Food development seen in beer production (membrane separation)

BSOS MBS (B2

Food development seen in bread making (heat transfer)
BOSZRL EABE (LAay—)

Food development seen in bread making (rheology)
BRI OSVBEREIC X 2 5B

Food development seen in bread making (fermentation)

< B #&E1l53% /Record and evaluation method >
WEBOPNREBE L E— P TEHIIT 5,

< #EHZEBZ /Preparation >
FRICRBLE L,

<HRIEH LUBEE /Textbook and references >
FrFEv s FCEREEMT 5,

sE&
sE&
e

[ L] - HARRLYE - oIaEHE
[EAh LA - YA L] - RIPRIE -
(B ML 7o R ] - HHEE - FAbH

<IREBSENFE /self study >
ZHEOHBN R EE BT 5,

<3EFE - EEAYIZE /Practicalbusiness >

<f## /Notes >
1) F74 A7 77— : il
(2) E-mail : atom@tohoku.ac.jp
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B ¥ f B % BT x5 BEFNY 7 B A AR
Reﬂiﬁ}%ff}ics 1 TR AR AAL-ETH701] WAE R i
BHGEI R -BEH - Gy A Wk a— K il 5 55
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SR 1 FERE o3 FRE AD4001 HAGE

<j{BUHE /Instructor >
Bl gkk

<{E#E7—< /Class subject >
FMANTENT BT B REATS - WFRE AR5 R ERE & BT
Responsible Conduct of Research, avoiding research misconduct. Roles and responsibilities that researchers
should play.

<EHEDEMEMBZE /Object and summary of class >

ﬁéﬁﬂi}fju IBU L RIEAT A L BT H HWEIEE). A RORE, MIEOEE 2 5 FT, W7 — 2 O L RFE,
BRFERRLETUIIN 725 T TOBRIZB W THIRB AR T NEREETEICOWT, B - w50 8

_c;t# AR5 54— ([The Labl) Z=&&. MW HBI %28 ) &2 & 5,

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.

<F—7— K /Keywords >
e fid, SRR OB, FHIEH AMEEDITHIZOWT, FRICBIT 2 RIETE. 7— % O, LRI
FEDON =), F—H—T v 7, BHLREINDITE
Research ethics, Managing Public Research Funds, Responsible Conduct of Research, Research Misconduct, Data
Handling, Rules for Collaborative Research, Authorship, What is plagiarism?

<ZBNDITEBIE /Goal of study >

EMFIEIIMDO72DICH V. WFREIT I WIEE D) B LI TH L0907 —~< & L, FMiiifeoEE L A9,
WgeE O ) BEIIOWT, Z#EEVPHLEZ, Bt RV, T 250 HORARNMGHELHH L, AR
RIS ELREELE 2 BT 5. BEDAMAELMAAIEDOERIZOWTHME L, FEETEX S, HIREGEHIZENT
BT Bk A B AESE Pﬂ@ﬁ%“ﬁc:;’iﬁ‘ﬁé BEDOT CMIIIENTE 5, FAERIIAE T 55L& LT offifil
2R, W OWT, AHOEHI - BH 2 B%T 5,

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.

<FERB - HEEEETE /Contents and progress schedule of the class >

M HEIZED—H %2, LEIZS LT F D Classroom THUE L 97,

7 9 Aa— K @ 3auseyq

1l A )y TF—3a - EROMEDT - BMIZOWTRHA GRHERERIE R WF5eEE))
Orientation & Introduction of this class and textbooks.

%2 1 MMl =27V — RIEZBIET 5121E —

Best Practice in Research Methodology.

B3 :APRINe 5 —= V7707 T A BTS A (1) EmERNYSR BREORRD Y
Watch APRIN e-learning program : JST course (English version) Responsible Conduct of Research-
Biomedical.

40 APRINe 5—=> 27 7us 524 JSTa—2x (3) AR HEEOMEDY
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Watch APRIN e-learning program : JST course (English version) Responsible Conduct of Research-
Humanities and Socially Science.

55 1 1 N—F ¥ VKR EBIBRS [The Labl OHBEE I NV—TF 4 AA v ary RFERAEDLY
Interactive movie on research misconduct “The Lab” : Play a role of a graduate student.

556 Il 1 N—F ¥ VKBRS EBIBRS [The Labl OHBEE SNV —TF 4 AAvay KAFZDOY
Interactive movie on research misconduct “The Lab” : Play a role of a postdoctoral researcher.

7 W 0 N—F ¥ VIREREEE RN [The Labl OHEEE ZNV—TF 4 XA v ary HEOVY
Interactive movie on research misconduct “The Lab” : Play a role of a principal investigator.

8 M 1 N—F ¥ VAKEREHAIEM [The Labl OHEEE ZNV—T 71 AH v ¥ a v GHHLHIEERE OV
Interactive movie on research misconduct “The Lab” : Play a role of a research administrator.

< B #&E1l53% /Record and evaluation method >
BEANORY AL D HIWF SN D5

Class participation

<#fHSB% /Preparation >
APRINNTZ A ¥ § 570D ID £/327 — Fid, FiFRE 1 FED JST I —AZHOBE LR Lo FHoTWwA
TFTHESRL 9,
You need your ID and password to login APRIN.

<HBEHLUBEZE /Textbook and references >
[HAL KPR FZBE R AEIER A BCE B A
[~ = 2 7 v — RIEEFHIET 51203 — ] RICKRFREBRZDER (WIE 0% CRA 7 E)
“Best Practice in Research Methodology Ensuring appropriate procedures and guarding against misconduct”
Tohoku University Graduate School of Agricultural Sciences

<IREEFEHNEFE /self study >
Eie Z2EHEETEH - 7B T 5.

Review the textbook.
<57 - RHEAYIZE /Practicalbusiness >

<{%# /Notes >
F T4 AT T — ¢ lEE T R REGEIS A LR EIRE (B408) . (FEREWiE, BilKE, 1) %)
A — L ~X— http://www.agri.tohoku.ac.jp/bioadp /index-j.html
E-mail : torikin@tohoku.ac.jp
Office hour : any time in room E408.
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BT — 54 Ty A ] ]
Exercise in Agricultural 2 (3R Y AAL-OIN501] TgAE B i
Data Science
PG IR -MEH - 3y [ = ‘- N i 5 38
i BT ELNaE X -
LR 8 3 bk AD1002 o

<j{BUHE /Instructor >
W ‘X -EHT IEF

<% 75—~ /Class subject >
BECBILZ T AV ADFEE
Implementing data science in agriculture

<EHEDEHEMBZE /Object and summary of class >
Turzg I v 75 Python E HHWTRKED 7 — U Z S HEIZOWTHEY, LU EITHI A7) T M &2 H
SUERL720 . BRI A 7Y 2 v CHMERLEE %2 9473 2 Hifli 2 8153 %,
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.

<F—7— K /Keywords >
Python, 702753y 7, 7FAMF—F AR, 7I 7, Er7hraiyIalb—yary, Ky —rr 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

<ZZNIEBIE /Goal of study >
70753 v/ E#EPython Z W T A TF— %2 T2 7075 22BN CEL L) IR BT L, kil —
FUHICEoTHRONAIRKET =2 A== a2 —F I TN TEALLHIICRbZ L2 EHEL T 5,
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.

<BEAA - HEEEETE /Contents and progress schedule of the class >
275 A 32— F :j5hpdrv #H=EH 5\ iZ Classroom IZBWT/HNT—FRA ¥ b7 7 4 VHEEEE CHO T,
1. 74 ¥~ A - Python BIZBEIOME (HT)
Guidance and setting up a Python development environment
2. 7urg IV rEERO¥VRE ()
How to learn a programming language
3 Bl oRR & & ()
Numerical calculations and "if" statement
4. CTHIE MR LS (E3)
Strings and "for" statement
5 UANET 7 A VO AMT (IR
List and file I/0
6. 7 XA NF— & OMILHEE ()
Text data processing exercise
7. N7 ORI ()
How to deal with bugs
8 EVFAINTYIaL—YarE s 7R (Gl
Monte Carlo simulation and graphing
9. RHIFEI BT 2 KM — 7 ¥ ZFIH - WALR¥A83 2 AOBANDT 7 A (HTF)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer
AOBA
10. B2 WA - B3R —r Y 2ADOFEHME T4 75 ) FBOERE (ET)
Principles of second- and third-generation sequencing and the various library preparation procedures
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BT — 54 Ty A
Exercise in Agricultural 2 (3R Y AAL-OIN501] A PR
Data Science
PG IR -MEH - 3y HoR =E ‘- N i 5 38
i FRHEELaE S e
FURE 4 95 f 3 ks ADA002 A

1. V= FF—% L ZORiLE (5TF)
Read data and the pre-processing

12. a—= M) = FO¥ ) ABREFI~NOI vy Er Z7enNy 7y ba—v (ET)
Short read mapping to a reference genome and variant calling

13. RNA-seq 7 — ¥ & ffi o 7z #UE TR BUR ILBSRNT (FT)
DEG analysis with RNA-seq data

14 Ya—hrFJY—=FdDdenovo 77N (BTF)
De novo assemble of short reads

15. /Ny FRILIZ X % BLAST #5R - & Y87 HORRRE B X 4 Yk (BHF)
Batch analyses for BLAST search and functionadomain search

< B #&E1l A% /Record and evaluation method >
TEEIZ X Y FHlid %,

Submitted reports are evaluated.

< #EfF$B%E /Preparation >
Tur 53 r7E Python BLXORIMAK Y — 7 U926/ oML T— 7120V TO—EDOMBIZOWTTFH I
Wy,
Students are expected to learn the Python programming language and a series of processes for data obtained
from next-generation sequencers.

<HBEHLUBEZE /Textbook and references >
BAFERZ M L. SR IIH V2R,
(ZEXE)
Python ®AX F¥ 2 #* ~ b (https://docs.python.org/ja/3/)
Vi M [Dr. Bono OEMRSFT— il ATAINVIA TR V5 —F T atn
References are handled out at every class. No textbook will be used.

<IFEFREHNEE /self study >
BENBLF XA R BEIILT, MEEIT000, SHRITOERE AL BRT 2, B EHERAT, 3
HICHREZIRD S,
Refer to related books in the library.

<5 - RHEAYIZE /Practicalbusiness >

<f%# /Notes >
F 74 A7 7 — BRSBTS,
E-mail address * yoshifumisakai.c7@tohoku.acjp (i), shuheimiyashita.d7@tohoku.acjp (& F)
Questions are accepted at any time.
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BOE4 ) i
General Assessment Science of 2 (3R Y AAL-OAG505] e
Agricultural Product and Food
PG IR -MEH - 3y [ = ‘- N i H 55k
i BAmERELNaE X =5
IR 5 RS 7 s AD1003 R
<Y S /Instructor >
BEH e

<% —< /Class subject >
BEEEY - B OSVE T b N AR O Bl & FEER

Theory and practice on quality and safety evaluation of agricultural products and food

<EHEDEHEMBZE /Object and summary of class >

HOYRETIEDOZRECEDLZFHRRET VICHLLZFBIAHE L. KELMEIZE > T, EFRWIZIZENOERE
B OFBILRIE N, F— LA REEHBEORKE L EEIRD LN TV D, K#EHXKTIE. DYEEOLT - BEYS
LML EHOME L BEMICHT 2080 5 BT TOMMRE TN O OFHlE L I T 5. S5 FEVHEITO RS-
EEMB L OMIHORE L REMEEHOBIRE L2 IO THFHT S, €LT HIshiz My 7 2% 5%
AT, SR CTHEREED b,

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.

<F—7— K /Keywords >
B E - OKEY. BRE. LS. SEEHME. fo%etk, CODEX. HACCP. #bilf:, RA - RPN
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

<FZEOIEBE /Goal of study >
BeE - KEDR EORBRB X ZFOMLEROME L S WCICEEMEOLEED & FHik T TCORMEMEH. EIHHL
AAE OBURZ: EIRIA O, B OERAMER T & AMOFHIiE & ZEMEOR AR SRR & % 52 BRT 5
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.

<FERB - HiEEEETFE /Contents and progress schedule of the class >

7 9 A3—F ! zkemb6j2

Bl A rayyvay (BEHEEEE
Introduction

2 AoREL Rl (BIFREEIR)
Food safety and security

83 - M OREWEMERBAN OFE (FEHEFEHIZ)
Science for food safety technology

854 W] B R R Z HAT IS X AR (BSEREREIR)
Genetically modified crops

oM ) ARERMIC X B1EY (LSRR EIR)
Genome editing crops

Fom FEYWOREE (LEFEHHEZ)
Safety of livestock product
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BOE4 ) i
General Assessment Science of 2 (3R Y AAL-OAG505] e
Agricultural Product and Food
PG IR -MEH - 3y HoR =E R a—F i H 55k
i BT ELNaE X o
JHLH 5 RS 57 ik AD1003 ok

ETE W INBXTEOMLROME &k (%)
Quality of milk, meat, eggs and their products, and its prospective development
B8 M KEMED B ERHS L OHRORAFE EAT5HHE)
Case studies of food poisoning and accidents involving marine products
HEOm  KEWICBI2EAEFHE LU Y A7 4 FAIFER)
Hygiene management and certification system for marine products
8510 0] © AMEETBOIER (SRBHI%)
Food safety policy
11 AR EHBREER (SARB HIR)
Food labeling and consumer behavior for foods
85 12 0] @ BTG & AR (S EEdR)
Harmful microorganisms in foods, and inspection methods for food pathogens
130 AR EFIY A7 A HACCP L 20 (&1 HdEsdR)
Food safety management system : HACCP
140 1 V- T 0w (&ETHY)
Presentation and discussion for first group
150 52 7 Vv— T 0w (&ETHY)
Presentation and discussion for second group

< &S A% /Record and evaluation method >
WEEHE LR MoV =TGN TORERR X7 —RL VM MIEETLEYT—Yay) I2LoT
T B, LAR— M, REREONEL T LOZV—FIRES L, #EHORM L REERICE L TokE S E
FNEARB L - TFHT 5, HEREE LR— M5 CISGREREO ZNZNOFMMEiE 413 20, 50 BX O
30% TH 5,

< #EHEBZ /Preparation >
BB ICHEA T HMBNEICOVWT, F—T—FE2SZICHLFEH. HHNEICSD T 5 ERICH T,

<HBREH LUBEE /Textbook and references >
EFEPIRRE RN F 23 EA T %,

<IREBSENFE /self study >
SR OB L ik, ZHF OB EN LM EE 2 EET S,

<57 - RHEAYIZE /Practicalbusiness >

<f%# /Notes >
(1) A74A77— (ZHBEOHEWRFRBRE B L TIRELED 5705, B ROHMLIED L7012, R
THPLUBEBEOMERTE 71 AT T —%i%T 5,
(2) 8% H : #IHEsE  E-mail address : atom@tohoku.ac.jp
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Food & A%Eiicntiltltlléiulﬁeqmunology P 15 1) 2 AAL-OAGS07E AR 3
G T ) - B H - SRR A Y o —F i B &
Tiif 39 HElaer X
SUH 4 5 0 3 s AD0E

<j{BUHE /Instructor >
Il A - i e

<% 75—~ /Class subject >
Basic and Applied studies on Food & Agricultural Immunology

<FEHEDBEHEMBZE /Object and summary of class >
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 University will give the lectures to introduce their specific research relating to immunology field.
This lecture is opened using ISTU (Internet School of Tohoku University) . Students can view the video after
registration.

<#F—7— K /Keywords >
Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition
receptors, Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment,
Transcriptome, Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

<FBOFIEBHZ /Goal of study >
To understand the new study field of food and agricultural immunology and how to apply the concept for drug-
independent cultivation and food production.

<EENA - FEEHEETFE /Contents and progress schedule of the class >
AFEZRIIISTUIC L - CTHH#ESI N T T2 Google classroom Z il L TIHERBETAHI DY T,
79 Ad2— K : gwgk7am
This class is opened by ISTU. Information about the lecture also will be sent from the google classroom.
class code : gwgk7am
1. Overview of food & agricultural immunology. (Dr. Haruki Kitazawa)

2. Overview of microbial ecology in animals, plants, and fish. (Dr. Wakako Ikeda-Ohtsubo)
3. Recognition and exclusion of pathogens in innate immunity. (Dr. Shoichiro Kurata)
4. Overview of innate immune system of mollusks and crustaceans. (Dr. Keisuke Takahashi)
5. Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)
6. Overview of plant immune system (Dr. Sugihiro Ando)
7. Overview of insect control system by plant immune system. (Dr. Masatoshi Hori)
8. Overview of functional food evaluation. (Dr. Hitoshi Shirakawa)
9. 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. Mucosal Immunity from mouth to gut. (Dr. Shunji Sugawara)

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

14. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)

15. Food Safety and Society. (Dr. Katsuhito Fuyuki)

< piESHME A% /Record and evaluation method >
Participation (30%), Reports (70%)

< #fFFBE /Preparation >
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
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Food & A%Eiicntiltltllésiulfeqmunology P 15 1) 2 AAL-OAGS07E AR 3
G T ) - B H - SRR A Y o —F i B &
Tiif 39 HElaer X
SUH 4 5 0 3 s AD0E

<HFBEH KXUVUBEZE /Textbook and references >
Textbook and references will be introduced by each professor.Video materials are also available.

<IREBFENFT /self study >
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information
and ocuments that are commonly available.

<55 - RHERAYIZE /Practicalbusiness >

<f{##% /Notes >
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.
Office hours :
The time of day is not specified. Please make an appointment in advance by email
E-mail : sugihiro.ando.a2 © tohoku.ac.jp
Please change " O " to "@".
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S ELE LA ) 3 %
Joint lecture on Disaster Recovery 1 % R AAL-OAG520] U
and Reconstruction
BRI -MEH - iy [ ‘- N i 5 38
FIEUETE e FE -
% 0)1& 5@_?1% 5”3@3’;‘ %D AD4005 E[ ZIKIJIJ

<j{BUHE /Instructor >
g BEHE - il sl - gR MER - B M

<% 75—~ /Class subject >
BRI ORE - BHOEIR - HRICB T 2 G HEMOBA - LR OMSREFEN LM L BIRBEEROSHEIZOWT
%5;0
Learning social and economic condition of agricultural and rural reconstruction after March 11, 2011.

<EHEDEMEMBZE /Object and summary of class >
KB EH R K ETER R EL o 7o BMOKESER REES, RURBIEMN M - SIGERIZB VT, B
FORETREBEIRELPOFEETH 5. KAEFHEHRTIE. BEIFHE LML BHEMSED L) 5o b L
TEASNERZLL T OPEHRT S L LI, SHAMBURFEAERZER L T LTofEr R L. KEH
BUZET L ZBRICEEP AT REZ LA ERET L, b, L, #RLHELHHT 5,
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.

<#F—— K /Keywords >
BRO TR, WGEHFEE, AERR. Bl K, FRIBmEs, BRERE, 3%, Fkitk, 178 & NPO
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional
occupation, sustainability, central and local government, NPO.

<ZZDIEBIE /Goal of study >
BEMKEER AN ES, ROBILENOHEID - HEIZBWTEZORLTREBRE L ZCTOREEZFR L, KE
BEROBG THYNATH LB FRELE)
The purpose of this course is to develop abilities to behave properly on the reconstruction ground.

<BEAA - HEEEETE /Contents and progress schedule of the class >
Z OFH X Classroom il L TR E R L EREREZRELE T,
7 JA3— KNIk yrl7zsr T,
Classroom I 7 72 A LTCTZ I Aa— K2 AL TLZ&E 0,
LAVZyT—3 sy RGN & R (FHR 5 HE)
Orientation : reconstruction plan and agricultural science. (Fusao ITO)
2. A — MEEOBNE SHOBE (R HE)
Smart agriculture and diffusion problem in the future. (Fusao ITO)
3 EERABOBIA - HEOFEREE RETFORE R EHAS)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
4. R OBEMEE L GRIUR RS © SRS
Farm land recovery and consensus. (Masaharu GOHKO)
5. RESEB K o PG & B O FERE (AN ¢ RALRENEL v 5 —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
6. FESEFMTE K o PG & EH O FERE (LS - AL REEL v 5 —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
7AEEEES LICHME D Cotigo <Y (Frildsh)
Regional development focusing on traditional production and life. (Satoshi KATAYAM)
8 KHMKEMID D ) DL oOFMA  FefitE OB NPO {HE) (5 1)
Sustainable activity of NPO : alternative subject on the reconstruction from great disaster. (Fusao ITO)
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S ELE LA ) 3 %
Joint lecture on Disaster Recovery 1 % R AAL-OAG520] U

and Reconstruction

R - R - W% % WA —F | HEEE
HiIsg -
lyrgsin B3 0 AD4005 H A

< A&SHE 3% /Record and evaluation method >
FEEBLUOLAR—-b (LRROBENEDLS 2 DFEIR) 12RO EFHET %,

Submitted reports, attendance and so on are evaluated.

< #EHZEBZ /Preparation >
B o TFETHLEIRVD, LE— MEEDZZHIZIEZFN7% ) OEBLE,

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

<HEEHB KXVBEE /Textbook and references >
SEEZIIOVWTIE, TRZFROEMSEEIRRT 5,

Textbook and references will be introduced on each class.
<IZERFESNFEE /self study >
<F - KBEMIEZE /Practicalbusiness >
<{##% /Notes >

FT74ATT— HRCBHEIIRELRVA, FCTRA U M2 2 &,
E-mail : fusao.ito.c2@tohoku.ac.jp (R HE)
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Introductio—; to Smart Agriculture 1 tRRAE AAL-AGR501] AR B
RSO R - W% o= HEa-F | HAEE

i A e -

Z O i ol S AD4006 HAGE

<#EYEE /Instructor >
Pt B

<% —< /Class subject >
A< — M BEOMEZ F 5,

Learning an overview of smart agriculture.

<EHEDEHEMBZE /Object and summary of class >

A —MRELIE, vRy NEMRFHRGEEHEM (ICT) 2HHL T Bt - R b EmEEELr BT %%
WAL THWEHALRFEOILTY, HAOEETIE, KARL L TAFITHLERRLHBME TR ITMETE R WIEE
W% BERFEIHRRL T L 9T, A, AFOMRE, AHOBRIAEELHEE 2o T E 3, Kl
TlE. ZHLHERCTEMEIND A — M EFEOMELZIFEL., ThIrSOAY— MEEOTFHEHTEEZEZ O5NDLHET
EEI)IEZENPHNTT,

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.

<F—7— K /Keywords >
AR — MR, ToSHEMEE, kY78, BEIE, uRy b AVE -GG, JERUEST
Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-
destructive analysis.

<ZBOEEBIZE /Goal of study >
HARORBREDOFRIZIANS T, A~— MEFEOFHMLBEELEELT S,
The goal of this course is to consider the usefulness and problems of smart agriculture for the future development
of Japanese agriculture.

<FERB - HiEEEETFE /Contents and progress schedule of the class >
Z OFH X Classroom #ffif] L TiEFRER L EREREZRELE T,
7 A3— KNIk tda3gjw T3,
Classroom I 7 72 AL T2 5 A= FE AL TLZE 0,
LAy F—vary  A— MNAFKOBRE SHORE
Orientation : Smart agriculture and diffusion problem in the future.
2. A — MEEOTR ¢ LR AR
Practice of smart agriculture : Case of land-use agriculture.
3 A7 — M EEOER kRS
Practice of smart agriculture : Case of greenhouse horiculture.
4 A= MREELEES VT T TEANVF—HGH
Smart Agriculture and Production Infrastructure : Energy Self-Sufficiency.
5. AR — MEELAEA 77 uRy MEHNE
Smart Agriculture and Production Infrastructure : Utilization of robot.
6. Av— MEFELENA VT T B - HRE
Smart Agriculture and Rural life Infrastructure : Roads and bridges.
7. A — MERELTEA V7T L RS & B S B
Smart Agriculture and distribution Infrastructure : Quality control by non-destructive analysis.
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Introducﬁo—; to Sfi AFgriculture 1 (LS AAL-AGR501] HEAT: Bl
Gl T R - B H - BERE o = o —F fEH &5
Hi 4 e =

8 INDLDAR— FREDIEH : V=TT =2
Future utilization of smart agriculture : Group work.

< A&SHE 3% /Record and evaluation method >
FEEBLUOLER—-b (LRROBENED2S 2 DEIN) 12RO EFFET %,

Submitted reports, attendance and so on are evaluated.

< #EHZEBZ /Preparation >
B o TFETHLEIRVD, LE— MEEDZHIZIEZFN7% ) OEELE,

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

<HFBEH KXUBEZE /Textbook and references >
BEHLEIZOVTIE, TNEhOEMIHEEIERT %,
Textbook and references will be introduced on each class.

<IRERFENFE /self study >
<EF% - FERAVIZE /Practicalbusiness >
<{## /Notes >

FT7A4ATT— RICHHEFRIBE LRV FIICT RS VML T L,
E-mail : fusao.ito.c2@tohoku.ac.jp (i HE)
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Biodiversity in plants and 2 % R AAL-OAG508] A B

microorganisms and their symbiosis

R - R - W% % WA —F | HEEE

R

AR Eai

<j{BUHE /Instructor >
B HEA

<% 75—~ /Class subject >
BEARRICBI 2 REREB X UEWEHEICOWTES
Learn about environmental conservation and biodiversity in complex ecosystem

<EHEDEHEMBZE /Object and summary of class >
FRAR - Fl - )1 e ERAERERICB T S BB O IEWEHE ORI OV TRITTOMA % b L IFEH - ¥
F#ETIo INLOFBIIHTLHBREZRED L,
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.

<F—7J— K /Keywords >
WL R, BE TR, A

Biodiversity, genetic analysis, microorganism

<FBOFIEBHZ /Goal of study >
B B & OMAY O AWML HNE 2 TRIA SRR L. SRR TR W THFT %,
We recognize biodiversity of animals and plants and microorganisms broadly and understand diversity analysis
method.

<EBEAA - HEEEETE /Contents and progress schedule of the class >

BEDO—ER%E. LT O Classroom CTHAE - 2t L F 97,
7 Aa— R 2037qpf
851 I AW RRE & T (BILEA)

1 : What is biodiversity (Suyama)
82 0 AWML REE S (FRILEA)

2 : Why biodiversity is needed (Suyama)
8310 AR R A RS AT A (FILEEA)

3 : What is the cause of losing biodiversity (Suyama)
B4l AEWEREEOHEEZBHELT WILEA)

4 : Aiming for coexistence with biodiversity (Suyama)
855 ] ¢ NERIGEEASE O TR Ohnéf K ER)

5 : The world of zoonotic diseases (Kato)
856 I TRIEMEM O S B OB IRHR)

6 : Diversity of pathogenic microorganisms (Kato)
BTm Xy AEREOIE (S HTH)

7 : Symbiosis of methanogens (Tada)
85 8 Il SRARILAAY A RN L-BIER (£ HTH)

8 : Resource recycling using nutrient symbiotic organisms (Tada)
ol 1 v— X YNOAE (ZHTH)

9 : Symbiosis in the lumen (Tada)
8510 0] : AEY O AR EFHA LA VF Al (ZHTH)

10 : Energy creation using symbiotic relationships of microorganisms (Tada)
8511 10 - FRMBAEM OZ R (REE)
11 : Diversity of forest microorganisms (Fukasawa)
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Biodiversity in plants and 2 % R AAL-OAG508] U
microorganisms and their symbiosis
TLTLR T I WA —F |
g e -

85 12 0] © FMBUE O LR BIER (BREEE)
12 : Symbiotic relationship of forest microorganisms (Fukasawa)
8513 W @ BEAAAY oRIE L A (EHRERL)
13 : Origin and symbiosis of eukaryotes (Fukuda)
8 14 Il © LR (MILEEA)
14 : Utilization of biodiversity (Suyama)
15 M EEoFT Lo (WILEA)

15 : Lecture summary (Suyama)

< BAEEHE 5% /Record and evaluation method >
HEIRRE LR =T o LR— MIERNFOEN B IV, ER TR ZREIIOWTEHLWRH MR 72 d 0% H
D
Attendance status and report. The report is a summary of lecture content plus detailed comment on the subject
handled in the lecture.

< #EfF$B%E /Preparation >
FEBIT BT 5 AEYF B LG HEWE
Biology and molecular biology at undergraduate.

<HFBEH KXUVUEBEZE /Textbook and references >
Environmental science : A global concern 15th ed. Cunningham, McGraw-Hill Education (2020)

<IZERFENSE /self study >
<SEF% - EEAVZE /Practicalbusiness >
<{## /Notes >

FT74—=AT7 7= LRIV, FIREX =Lk ECTHEME Y ST 5.
Office hour : Especially not set up, but always accept questions etc. by mail etc.
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Intellectual property and 2 (3R Y AAL-SOT501] A PR
industrial development
BRI -MEH - iy Y ‘- N i 5 38
% BT ELNaE X an
IR 4 0 f 3 s AD1008 R

<j{BUHE /Instructor >
B wchd - EH RS

<{E#E7—< /Class subject >
AW ESEFIBAC BT 5, AR, ESEHAMNHE & AW E O BRICOWEF 2 IR 5,
Understanding of the relationship between intellectual property and research and development, industrial
technology and in the field of bio-industry.

<EHEDEMEMBZE /Object and summary of class >
AW REEFIO MMM I L TR TR T 2. Sl EBROAYEEFSOMY 2 A LBEFREE 2179 2
& T M ANOHfEERD 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.

<F—7— K /Keywords >
¥F¥#F /intellectual property

<ZZDIEBIE /Goal of study >
AT BV TIE, MM EORE L MMM LG L2 EEEEHNEMN SN TWS, KEXRTEIRZZECED
PEFBILCTORANM BT 2 AL BHE L. EERHEE OBREZ BT 5,
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.

<BEAA - HEEEETE /Contents and progress schedule of the class >
ALY VA
1. FESEYE & AR
Industry-academia collaboration and intellectual property
2. FIH M PEME DORREL - HEFFME
Overview of Intellectual Property Rights-Patent Rights
3. JeATHA SOk A
Prior literature search on the technical field of interest
4. FEEFHIE & MR
Patent application and acquisition of rights-Application
5. MR EE DG H
Utilization of Intellectual Property
6. MM BEME D TR - BEHE - RN B E 5
Overview of Intellectual Property Rights-Medical / Biological Inventions
7. A EEMED TR - B 5
Overview of Intellectual Property Rights-Invention of Food Use
8 Ny Fy—fl - 7 LT L F =y TEBEOBIR
Current status of venture creation and entrepreneurship development
0. EEEHAMHIEH 1 ASEUIIEEMIC BT % Bk 5
Industrial Technology Development Theory 1 Technology Development in Research Department of Industry
10. BEEHAMBATER 2 DSEMZEERMIC BT 5 J AL
Industrial Technology Development Theory 2 Patent Application in Research Department of Industry
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11 FESERAMBASEH 3 MDA

Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property
12. WFZENEEIC BT 5 ) A 7558

Risk management in research activities
13. JFFP M & MR L 2 W3R 2 7o R ORI T 2 B

Patent application and acquisition of rights 2-Points to note regarding publication of research results
14, FERFHAECE - B - WY -

(FeRFiA Y« FEOREREL L OE KT 530

Patent Search Exercise-Animal, Plant, and Microbial Products

(Patent search exercise : Student research presentation and commentary on it)
15, FERFHAEE - BN

Patent Search Exercise-Food

<BiEHE A% /Record and evaluation method >
BRI L AR — TRl 5,
Performance will be evaluated in the report.

< #Ef{FEEZL /Preparation >
<HEEHB KV'BEE /Textbook and references >
BEE - ZEGERE  ILRFNWMES =27V
FHEB TS v b7+ — 24 (https//www.j-platpatinpit.go.jp/)

<$ZEFENFEB /self study >

<SEF% - EEAVEE /Practicalbusiness >
O

<f{## /Notes >
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<j{BUHE /Instructor >
AMES CHERYL LYNN

<% 75—~ /Class subject >
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

<FEHEDBEHEMBZE /Object and summary of class >
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 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.

<*—7— K /Keywords >
Practical English communication, reading, listening, presenting, writing, international exchange, research ethics

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

<EENA - HEEHEETFE /Contents and progress schedule of the class >

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; class outing, Twitter post, Blog write-ups

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.

< FE#ERFf A% /Record and evaluation method >
Attendance and participation* during lectures (25%) ; Reports (40%) ; Final Grant proposal (25%) ; Mini-
presentations (10%)

<#fKSB% /Preparation >
Students should have an interest in current trends in science and technology. Having an understanding of
scientific terminology; awareness of the critical importance of research ethics and hypothesis-driven research is
also important.

<HBEH LUBEE /Textbook and references >

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

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

is only possible for those who complete the final report and presentation.

<5EF§ - RERAYIZE /Practicalbusiness >

<f{#%#* /Notes >

There is much to learn about presenting science. *Participation includes in-class discussion and peer review.
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<#EYEE /Instructor >
AR B

<% —< /Class subject >
FEIRR24y - RFEANORESI &P

<FBEDBK EWE /Object and summary of class >
2 ML EOEBRES - KEANOBESIM LT 278K mEE S L < 1%,10 H B LL_E 80 Ky LL_E o> #E Mif 72 1% B
NDOWFEE T 4TV, ZORBREEZER T 5o

<#F—7J— K /Keywords >

<HFBOIEBFE /Goal of study >
EBRBZRFETHIIDTAEEAF VOEBROYMTOEREEMEORILE 7T —~ L L, 28 U CEBW R
Mo TR 883 5 AMBEREZ Y,

<IBERARB - HEEEEFE /Contents and progress schedule of the class >

< B #&E1l 5% /Record and evaluation method >
2 MLl Lo EER RS - RIENOFRBINEATHET 2 07e3CiiGEI D L < 1d. 10 HE 2L L, 80 K¢ LA L o> Al 7e 4%
BANOWIFERH 22 1TV, EOREAGEFICL ) FFli$ %,

< #EHZEBZ /Preparation >

<HRIEH LUVUBEE /Textbook and references >

<IREBSENFE /self study >

<5EF% - EEAVZE /Practicalbusiness >

<f## /Notes >
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<j{BUHE /Instructor >
I Y -BEA B-FE OEX- MK H—

<% —< /Class subject >
VSRR IR RALE YT 5L L A%

Chemistry and Biology on Bioactive Natural Products

<EHEDEHEMBZE /Object and summary of class >

Kes ARG % A B RIREBILEWITOWT, B - Ml TuE O FER LGRS, ABWEH A 7 =X 4, (L%
BREFIZOWTHRRERD 5o ZlE 1L 2EMEERARAERIEDICET LR - MEEB IO T LYY 7 —
Yav ONU—FRAL Y MEHT) LET 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.

<F—7— K /Keywords >
RIRERALEW. AWiEE. MEdve. e, TERERR. (LPam

Natural organic compounds, Bioactivity, Structural determination, Biosynthesis, Total synthesis

<ZZDFEBIE /Goal of study >
HBALEWORGEIER:, AREREEZ BT 5 L L I, RARWALZEEB O RH O JeE) i & B 5e Tk % 8% L <.
H & OFAE S RIIEPE D L)1k b 2 L,
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-art researches on natural products chemistry.

<BEAA - HEEEETE /Contents and progress schedule of the class >
79 A3—F :7beacd6 NMEHLZHEB LA TLEY T2 a vy TEDFT T, RBICE D IV F54 VTEIE
THUREDD) 7,
1 RIERILEOEEK -1 (FR)
Total synthesis of natural products-1 (Kuwahara)
2. RIERILEM O &G -2 (BAR)
Total synthesis of natural products-2 (Enomoto)
3 RINERILEW o Rk, fEdoe, EMER -1 OUF)
Isolation, structural determination,and biological activity of natural products-1 (Yamashita)
4. RIRERILEW o Rk, fEdoe, ERER -2 (AK)
Isolation, structural determination,and biological activity of natural products-2 (Konoki)
5 AEMEHERRERILEWICHT 5 L AR — b EREER O
Preparation of a report and a PPT file on biologically active natural products
6. AWNHEHERINALEWIZ T 5 LR — | EHEREROIE
Preparation of a report and a PPT file on biologically active natural products
7. HEWREERINA LG 5 LR — F EEREBOIE
Preparation of a report and a PPT file on biologically active natural products
8 AWNEIRINARLEWIT T 5 LR — | EHEREROIEL
Preparation of a report and a PPT file on biologically active natural products
9. AWNEMRINARLEWIZT 5 LR — T EHEREROIEL

Preparation of a report and a PPT file on biologically active natural products
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10. ZEWEHERAERILGWICET 5 LR — b EREEROER
Preparation of a report and a PPT file on biologically active natural products
1. ZEWESERAERILEWICET 5 LR — M EREEROER
Preparation of a report and a PPT file on biologically active natural products
12. ZEWESERAERILEWICET 5 LR — b EREEROER
Preparation of a report and a PPT file on biologically active natural products
13. ZEWESERAERILGWICET 5 LR — b EREEROER
Preparation of a report and a PPT file on biologically active natural products
4. VLR—=IMREEBIPLR-MABIHET LIS LEY TF—Ya vy EtE -1 (G5 and/or ILTF)
Submission of a report and presentation on the contents of the report-1 (Kuwahara and/or Yamashita)
15, LAR—= MEHBLOLE- MIFICHTE7LE 7= a3 v Lt -2 (B and/or ILF)
Submission of a report and presentation on the contents of the report-2 (Kuwahara and/orYamashita)

< B #&E1l 5% /Record and evaluation method >
BUHL R— N OWNKEITL 40%). BEUOTLECYTF— g v ERKELE—FONETMN (60%) 12XV,

<# %S B% /Preparation >
RIWARCFA T 2L L XVOIEKRE (FRILEWDO AR PV X ZHEETRE, R EY LG &
AR EBEHETEBIA A = X b, ARG ZOWTHEBL, LT 2L,
Students need to understand the fundamentals of natural products chemistry such as structural determination by
spectroscopic methods and basic organic reactions.

<HEEHB LXV'BEE /Textbook and references >
HERERIMEH L 2V, BEEIZOVTIE, LEIS L TEHERMNT 5,

No textbook is used. Reference books and articles will be suggested when needed.

<IFEFREHNET /self study >
HETEHSCNEICHT 2 RER PRI ELHAFG LT, HRL I 5ITHOD T 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.

<57 - EHEAYIZE /Practicalbusiness >

<f#%# /Notes >
T4 AT T — CHYEHBICHAL, HREGTZ2 PR L THHHHMIT 52 &,
ZJi : shigefumikuwahara.el@tohoku.ac.jp [I'F : mari.yamashita.cl@tohoku.ac.jp
IR keiichikonokib2@tohoku.ac.jp B4 : masaru.enomoto.a2@tohoku.ac.jp
Please get in touch with each professor by e-mail when you have questions.
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<j{BUHE /Instructor >
Il A - i e

<% 75—~ /Class subject >
International Food & Agricultural Immunology Seminar and Special Lecture

<¥IFEDOBKEBE /Object and summary of class >
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.

<F—7J— K /Keywords >
Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition
receptors, Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment,
Transcriptome, Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

<FBOFEBHZ /Goal of study >
To attend the international symposium/congress, special lectures and discuss about each topics in "Salmon-Type
Lecture".

<EENA - HEEHEETFE /Contents and progress schedule of the class >

AL ISTU 26 L 355 Google classroom 7* 5 b IEHRAFET L2 B 3,

7 Aa—F :lgyzxTq

This class is opened by ISTU. Information about the lecture will also be sent from the Google classroom.

- class code : lgyzx7q

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 ISTU (Internet School of Tohoku University) . Students can view the video
after registration.
There are 11 lectures in this class. Students have to see all video completely.
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.

< piESHME A% /Record and evaluation method >
Participation (30%), Reports (70%)

< #fFFBE /Preparation >
Participate in the Food & Agricultural Immunology Joint Lecture is highly recommended.

<HREHLVBEE /Textbook and references >
Symposium abstract and handouts of special lectures. Video materials are also available..
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<IZERFENSFE /self study >

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

<5EF5 - RHERAYIZE /Practicalbusiness >

<fs# /Notes >
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 foreign institutions, domestic university or institute, and faculties in CFAI,
Graduate School of Agricultural Science, Tohoku University, and other Schools of Tohoku University.
Office hours :
The time of day is not specified. Please make an appointment in advance by email
E-mail : sugihiro.ando.a2 © tohoku.ac.jp
Please change " O " to "@".
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<j{BUHE /Instructor >
Jese K-l B - g IEE

<{E#E7—< /Class subject >
WY - B - KFEEDOBFEREEDOHIR &R K ORI BB / The subjects of this lecture are understanding
of the features, future prospects and latest technology of genetic improvement on plants, animals and aquatic
organisms

<EHEDEMEMBZE /Object and summary of class >
Y. K&, KEEYLIRNAYHPHICDZ> T, ZOBEREFEELZHMT L L L BT, BENRICBVTSHE
EDX ) BMENLENICOVWTEHDEZ #FTAH L) HFE*HED S, / The objectives of this class are to
understand the basic theory of genetic improvement on plants, animals and aquatic organisms. And, it will be
considered what kind of study will be needed not only in your specialized field but also in other fields in the
future.

<#F—7— K /Keywords >
HERLERE BIENZ R, SRS BREY. KEOBBWREIEHE, SRR BEA NV A ¥4/
Population Genetics, Genetic Diversity, Population structure, Quantitative genetics, Genetic improvement in
livestock, Genetic modification, Environmental stress, Genome

<ZZDFEBIE /Goal of study >
HADPEMETHHGEWIZT TR, SREADOBIEEMFZIFRETZ L L HIT, BFEMIRIIBVWTSHBLED X
) BIFRPDENCOVWTEHDER 2 TH L ) %% 5, / The goal of this study is to understand basic
theory of genetic improvement and conservation on various organisms. And consider what kind of study will be
needed in the future in an agriculture study.

<BEAA - HEEEETE /Contents and progress schedule of the class >

. WM OFEMD:  Breeding for crops

. DNA #1i: & FHGmCOFM  Technique for analysis of DNA variations and its use for breeding
77 AZEDIRYL  Genome study in plant breeding

. BIE T2 Genetically modified crop

. New Plant Breeding Technology

REALDEEL / The history of domestication in livestock

COHPENCBUT B KREDEMLE / Genetic improvement in beef and dairy cattle

. DOHENCBU L H/IREOFHYE / Genetic improvement in swine and poultry

. L OB BB SIS 5178 / Introduction to recent researches for animal breeding and genetics
WHIRFE CEFEIC WV HAFEO KR L JFEOFEHN) / Japanese and English for writing papers

L IRBEEAEMIC BT B BIEEMEOSE / Characteristics of the breeding on aquatic organisms

. A& DY / Detection of population structure

. INERE D22 / Problems in small populations

. BIRE RO NBWMEHE / Conservation breeding and restoration

B ROFBFIH / Sustainable use of genetic resources

—_ =
— O © 00 NS U AW

— =
U1 A~ W N

< piESHME A% /Record and evaluation method >
LAR—PMZX %, / Records will be evaluated by reports
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<#fF¥BE /Preparation >
—REMIZIA K FIH SN TV EREG L FMICOVT, #ZRHL LTI VAL RO TBLI L 2RO, /Itis
recommended that to deepen the understanding of basic theory and its application of genetic improvement by a
textbook which are generally used widely.

<HEIEHB KV'BEE /Textbook and references >
[HREEHE] HAEIHNE., MW EEEE 5] OkE, THIREEEZ]. [KEREEESZ] TILKERE /

"Fish Genetics and Breeding Science" Tohoku University Press

<IREBFENFE /self study >
Students are required to prepare for class according to the goal and contents of each class.

<55 - EHERAYIZE /Practicalbusiness >

<{## /Notes >
KPS PE SRR (SHIERE) ORI REE b, B ER NIREEZHT L &,

FT7 4 AT T = EERTR, FHYEEB O5ESEE / The office hour will be opened after the lecture at office
room of each teacher.

BHEDA =T FLRAIZLLT®#EY) / The e-mail addresses of each teacher are as follows.

JESEKFE hiroyasukitashiba.c7@tohoku.ac.jp

i 1E % masahiro.satoh.d5@tohoku.ac.jp

I IE 3 masamichinakajima.b6@tohoku.ac.jp
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