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< HYHE /Instructor>
g BEME - A FE— - Bl Ak - duiE B B B S £ B sEK - NUE F - 2N B

< g% 75—~ /Class subject>
AP BT B B4 7 BEI S 2 ARBAEN BB Il R A ICHE D B BHEHON S O MBI A 29 .
Through ethical thinking about various problems in the biosphere, students will cultivate ethics of science and
engineers engaged in life.

< FEDBMEME /Object and summary of class>
ANB L AEMRZ L CENEID B AERR - B AaEEEZ L L BERBFIAGEEBAL  FELTELR
BEFED . IS bR EAVEME O R CHEMICIFET 2701013 ERGBEO—HE L TORFRIIESE - F24E
DL BE LHHEASRO b b,
BARIBITE T4 7 A 2y 20258, 2 L TR - Bl - AlRlTEORIMLZ TR E LT, REORE L1514,
NEDOFEENDOFL L SR EMORAT - FIH A REORMEE 202 [HGEOMI] 1I2OWTHEZ %,
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.

< F—")— K /Keywords>
AW EAE, BB, AmmE N M AT u Y —
social responsibility, environmental ethics, life ethics, biotechnology

< ZEDOFEBIZ /Goal of study>
B OMHIZOWVTOELZ M LT, RIEiae - NFERRICH ST 2R ME ol - MARRSCBEL FI12o
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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
Z OFH X Classroom % il L Tl Al L B MmEREL 3,
Classroom I 7 72 AL TCZ I A= F&E AN LTLZE 0,
1. AarPEfaEE 04
A scope of biosphere ethics
2. BB oS ET
Social responsibilities of the scientists
3. B peaE & AR Al B
Animal memorial service and bioethics
4. BRI B A AmHEE
Outlook on ethics in the animal food production
5. N& B oL arfa st
Ethics for human-animal relationships
6. MEAEWER O & AR ICE T 5 Mma

Ethics for conservation of marine bioresources and its utilization




% ¥ FF B % HAT R PO BrHF N V7| BHREAERE |79 Aa—F
T iy P B o .
Global Bioethics 2 AIERRE | AAL-OAGS12] | 34 Pa# | gbodryc
Bl G T R - B H - G i WFa—F | fHSE | REPE
T B D E Y 2 . \

7. BIZFHBEZAEHOBIR: VA7 XA T 4 v b

The present situation of genetically-modified (GM) crops: for understanding of their risk and benefit
8. FESELFE & BN OB

Trends in agricultural production and ethical consumption
9. AWML AICEIT 5 AR i

Bioethics for Biodiversity Conservation
10. ZHEWY L < HE 2 HEERE

Environmental Problems Considered from the Perspective of Social Dilemmas
11. BRI L o~ b# 2 5 EEEME

Environmental Problems Considered from the Perspective of Moral Dilemmas
12. 4@ L BEEOMMY 201

Ethics of Life and Environment Part I
13. AL BEEOMMEY 2ol

Ethics of Life and Environment Part I
4. BLAOTYE Zol

Philosophy of Agriculture and Food Part I
15, BErao¥yE 2ol

Philosophy of Agriculture and Food Part II

< A& A% /Record and evaluation method>
LFED 80% U LoMFEHEIC LR — MEREZ RS B ET S LR—- IS A O — <IN T 2 HE
DRI L , Z OV L IEREE O N2 G b CGFiid 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

< #fiE%F /Preparation>
Bz L
Nothing

< HRIEF XUBEZE /Textbook and references>
ENFNOERTIHRT S .
Instruct in each lecture.

< RERFREISFE /self study>
R o 7RI, FARZ LT LOTLUR— MEHO#EfEZ LTBL .
After each lecture finishes, prepare for the report submission summarized what you learned.

< 5£F% - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
BEOED  HEREHE (REREY5) e-mail: fusao.ito.c2@tohoku.ac.jp
BHENEFIIOWTE, FHAZRIH#HOZ L .
Contact : ITO Fusao -Agricultural Economics and Farm Business Management Lab.
Consult with corresponding professors for each class content
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< HYHE /Instructor>
e B Bl #ak - I R

< g% 75—~ /Class subject>
HREE LWL - PO O % T — < \ZFE OB B A FA OIS ER & W8I0 3 2 702 B a, R
~NDHEFENET,
To develop a sense of belonging to the university and curiosity about research, and to encourage students to
enter a doctoral course.

< FEDOBMEBE /Object and summary of class>
MR, RIFERRB L O, BEMER TH L 720U L THATHEEL Th B T4 (Kl - a—2h 51
YLEORTE) BRM - KWL LTRIE L, KRB ERA T, RFERTHEEAEREHNEEZ b,
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—"J— K /Keywords>
KERTESAER - B
Significance and purpose of studying in graduate school

< ZEDEEEE /Goal of study>
KFBELIMMAETHLETAHLOPEAY . R¥ERAEL LTOREROBEK L ERBEEZEECTEL 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.

< BEAR - HREEETE /Contents and progress schedule of the class>

1. ZEOME & RBRGE (WI7ERHR AbEEEm)
Outline of the class and experiences (Dean Prof. Haruki Kitazawa)

2. BN PEAE TR L T B s NESEA SRk 1
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 1

3. BEFERMOPEFE TR L T b s NEEEA SO RER 2
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 2

4. PEEEEMORERE TIHR L Tw A A AN EA S OKER 3
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 3

5. MEABAMLOPERE TR L Tw A A NS O KERR 4
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 4

6. MEEBEMLOPEET TR L Tw A A NS O KER 5
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 5

7. BEEEAMLOPEEE TR L Tw» A S AR EA S O KER 6
Experiences of graduates and others who are active in agriculture-related industry, academia, and
government 6

8. KB LY M (RITFZERHR MIEEE)
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Experiences and summary (Vice Dean Prof. Kiyotaka Nakagawa)

< RAEEFMi 5% /Record and evaluation method>
VA= MK Y EFHT 5.
Students are evaluated on the score of the report.

< #f§Z18% /Preparation>
FRIZZ Lo
There are no particular things.

< HEREFLUVUBZEE /Textbook and references>

FRIZZ Lo
There are no particular things.

< IZEBFRESPIE /self study>
AMEFHICHII SN, BIRZ Ff o 72HRUIOWT, NTEHLTBL 2 &,

Do further research on their own about what was explained in the lecture and what you are interested in.

< £¥% - EEAVIRE /Practicalbusiness>

< f5# /Notes>
T 74 AT T — RENEICET HEM. FE B TOMBKEL. HI%E=E E510 THikFZF %,

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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Functional Substances I el
BGE IR -BEH - 3By i WFa—F | fHSE | REPE
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< HYHE /Instructor>
I Fh - Bk He— - WA B

< g% 75—~ /Class subject>
RKFRICEW 72 EOAGRIEWE O &G BT 5 WAREMARD 5HT 78 X OTEHF B3 2 LA b
Bioorganic cheistry on 1) determination of relative/absolute streochemistry of natural products and 2)
investigation on mode of action of natural products

< FEDBMEME /Object and summary of class>

HIW: il B RRERILEWOMRICB VT, RIRARILED O HEE, HiEte, 2RI EELMED T2 5D
HI L wBFThH, T RIREWILEMZ rI N Ta—T~LHmL, TOEAKREZHONIT L7 I AN
A F 0 Y =IO THGRE EET 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.
PR APEETIE, 9. HEREREERICH L CUHEE R VRMEEZ T2 2 L2 HgE LT, VAREEE
DN« FEHEICDOWTHR, RIS, FIAWNAF 0V —RZHEST L EFZHNELT, FIA V7T =7
DEBIT R VEHBRIT OfFPIT % 7 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—"J— K /Keywords>
ARETARS - EHK - B TeE - AMEE - rI NSt u Y —

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

< ZEDOFEBIZ /Goal of study>
BRSO A2 F L. DFZEFEERIC BT 282 55,
Students will understand basics on stereochemistry of organic compounds and learn various techniques to
determine streochemistry of organic compounds.

<BERB - HiEEEETE /Contents and progress schedule of the class>
1. stz DO—# %, Classroom TS L 9
A partition of the face-to-face classes will be delivered in the following Classroom.
2. BRALEGY O - A EARELE B L OB (A
Relative/absolute stereochemistry of organic compounds and optical purity (Masaru Enomoto)
3. ARALEGW ORI - A ARELE B L OVGAREE DT T (AR
Methods for determination of relative/absolute streochemistry of organic compounds and for optical purity
4. ST FH TR EA AR 500 2 80k (BEAE)
Synthesis of optically pure organic compounds using asymmetric metal catalysts (Masaru Enomoto)
5. AT A% W CAREE 2R D 5000 A Hdl (AR
Synthesis of optically pure organic compounds using asymmetric organic molecular catalysts (Masaru
Enomoto)
6. BRSO % W CME R 2R D 000 5 8t (A E)
Synthesis of optically pure organic compounds using enzymes purified from yeasts (Masaru Enomoto)
7. RIEBILEWM OB G (BAR)

Retrosynthesis of natural products (Shigefumi Kuwahara)
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8. RIRAEBLAM OGN BAE)
Reseearch studies of natural products (Shigefumi Kuwahara)
9. RIABALAY O EBEMERE (WA —)
Measurements of biological activities of natural products (Keiichi Konoki)
10. =FR s 237 Bo s Bl e A E T RER (HEAK—)
Heterologous expression of recombinant proteins and measurement of their biological activities (Keiichi
Konoki)
11, JEHAMERE RIS X 2 RIVERILIL & O ki (AR —)
Photoaffinity labeling of binding proteins for natural products (Keiichi Konoki)
12. 774274 =0T KECE 2/ HEEKE (ILAR—)
Affinity chromatography for identifying binding proteins for natural products (Keiichi Konoki)
13. A 4 ¥ F % AIVITHERMICIER § 2 KIVAERILEY  (HEANR—)
Natural products exhibiting their biological activities against voltage-gated ion channels (Keiichi Konoki)
4. ALEWMTA 7T — %M 5EREMILEY ORI (AN —)
Screening of drug candidates using chemical library (Keiichi Konoki)
15. MR O RKWIIZEA~OIEH (ILTFE D)
Application of NMR to the study of natural products (Mari Yotsu-Yamashita)
16. RGO LETE (ILTED)
Structure determination of natural products (Mari Yotsu-Yamashita)
17. WiR7 2 b

End of term exam

< A&l A% /Record and evaluation method>
LAR= MIXDEHiiT 50 LR — ME[HRILEY OFUREMEL - AL F o Pug s 2 & Lt R — 4 LIN O Fhfram 5
F2F T34 +ud =1l RE-FEUNOFMH L] (Wb, Impact Factor 5 2L 1o Full Paper
WZBRE) & —fiiea LAR— NS B RICER - T AL NAE 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 "

m m m

optical purifity or relative/absolute streochemistry of organic compounds™ or "'chemical biology

determination of

< #EfFSEE /Preparation>
AL, DT8R T 225 ELHMA, S TICH - ZARRZHRET A2 202 TN 5,
Students are recommended to review what they learned about organic chemistry by reading the folloiwng
references.

< HBEH IUEBEE /Textbook and references>
1. %% (Reference) : [AHLY: VIV (GRalih , 2B )
2. %3 (Reference) : [ 7+ — L Y EHAL¥ L/ T 1 (K5I W A) :Organic Chemistry (Jonathan
Clayden, Nick Greeves, and Stuart Warren)
3. %3 (Reference) : [V LIVERLZE / F) CGERE{EZMA) Organic Chemistry (Thomas N. Sorrell)
4. B#%#E (Reference) : [ABILAW DO ARZ MIVIC X BREDE 4 8 L] (Silverstein, Webster,Kienmle, Bryce 3 ;
TG B HEE] AR, 'Rk R A)

< IZZERFREISVRE /self study>
TR RAE RIS OB - #kvoE, 6%, AMIEHICET A REMOANERLEZHATHRT S, T2,
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BRHERLSEELHAR L, ARILAICHT 2L L DO T A ENEENS,
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.
< 3275 - MR E /Practicalbusiness>

< f#% /Notes>
F74ATT— BHMEICOWTIE, #REICEE. H20VEET A -V TEEOHAHEIIETT %o
FEARAL— : keiichikonokib2<at>tohoku.acjp
A B : masaru.enomoto.a2<at>tohoku.ac.jp
II™ % 1 : mari.yamashita.cl<at>tohoku.ac.jp
WA NVEEDE, <at>% @ITHRZ D5 X HITLTT IV,
Questions will be taken directly after each class or anytime through e-mail.
Keiichi Konoki: keiichikonoki.b2<at>tohoku.ac.jp
Masaru Enomoto: masaru.enomoto.a2<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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< HYHE /Instructor>
I SR - A B - R B

< g% 5 —< /Class subject>
AW ROFICET 25 L BUR, MEABIONRES

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

< FEDBMEBE /Object and summary of class>
B A4 T 2 WEOERE . HRFIH D720 OBURITHR & [ 1 o Wi
To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization
BEZE - e LB B & OKBEE R 7 & B R AR C A - BT 5 7 VS 7 BBV IREL X T T B
T3 TOMWDEGT - RS TWE E SRR, BRBEEME LTo [N A RAWER] & LT,
NS DAL - AL AR 2 AT L. AR RS B IR O PRER 28 B A 0 B 5 O WFZE 0 BLAR & W Rg 1 <o i
BRIZOWTERT 5,
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—"J— K /Keywords>
B MBI N A A A RE ZAOVF =R AR, N4 ) Ty — BN A B KD,
g’&}fﬁ\ ﬁunﬁ%}ﬁ:\ ?Lﬁtuu\ gi‘]iﬁ
Bioresource, biodiversity, biomass, maintenance, energy source, biocatalyst, bioreactor, industirial bioproduts, fish
and shellfish, quality control, food hygiene, dairy food, eggs

< ZEDOFEBIZE /Goal of study>
KA EMAVERE ST 2 WE ORI E . ARIFIH 720 OBLRATHE & W 2o BifF
To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization

<BERE - HiEEEETE /Contents and progress schedule of the class>
AR LR B X U575 ) & PowerPoint A 7 A N OME & HEAER T 3. On-demand style.
85 1 Il 2 AR LS T B 7K R T A W D L
General introduction, the characteristics of marine bioresources based on the chemical compositions
85 2 10l B IR O ERE R AL RIS B D W e i B B
Quality control strategies of seafood based on the ecology and biochemical features of marine organisms
55 3 10l A AN BV 2 AL EoER S
Important points of seafood processing from hygienic viewpoints
85 4 18l = EEA R A OBLIR & 1k e 22
Present status and future prospects of effective utilization of marine organisms
EHHE:FEDELR— MEK
Overall review and report writing
556 Il KOS IE D W BRI T 7 A~
Designing of food frocessing based on water activity
557 18 EHEEOK & W 72 R R E IR o A R/
Effective utilization of underutilized resources using pressurized hot water
85 8 Inl: mIEFH o R

Science of high-pressure aided processed foods




% % B H %4 HATE PO BHF N V7| FAEERE |79 Aa-F
. R IRAU 2 Wi |AAL-OAGS09E | M4ERI# | lcdtger
ioresources Chemistry
B G I -2 H - GERF A mHZa—F |fHHEEE | R E
3] maEEE L aE Y X B .
KIEH 2 2 53 s AM2221 il AT

559 Il KA - ANEEB O R EERI A
Advanced use of rice powder and flour
E10m: FLdE LR MEK
Overall review and report writing
55 11 ol - ZLRVH D g s & 3k
History and prospect of milk utilization
5512 [ml: N - JIFIH O BLIR & 15Kk
Current and future prospect of meat and egg utilization
55 13 [nl : HRRE T OBy PE £ O B % & sk
Development and prospect of functional animal foods
85 14 0] : g B GBI B 2 BBk aetE =M o R AR R
Extensive utilization of novel functional materials in dairy food field
E15m: FLdE LR MEK

Overall review and report writing

< F¥ESHM A% /Record and evaluation method>
WS L OEEREL LOEMOF#ER EOFEM. BL O3 AOHBICL 2 3HOFEL K- FONEEIIKL T,
FETNCEHIGS 50 2B, FHELAIZ O W T, JIRICHERTORREZFERL T b TOWE D, BEGEHIXE LT,
PHEBMELVAR— b GEFR) TOWNHEZMKL TRAEMWIZIHMNT %0
Reports should be submitted to each professor. Scores are evaluated based on the attendance and the marks of
submitted reports.

< #{§Z(E% /Preparation>
HiZwds, HZAXDEELZ N YA EQAYEFICHICERLEBLZH>TH 5w, TOEEFHIZOW
THZB R VWEZELRELEZ LT DLWV,

Keep concerns about the effective utilization of bioresource and biomass.

< HBREH LKUBEZE /Textbook and references>
R & ITHRE 0PI E L T, No special textbook
ZEH METHNIL TOFELSEIILTD LWz,
[WLF DT DO MBS (EH 28I
[KREBEROGENANFTLE] =X - 74— - X (FEEFHEHIR)
FAO HP: http://www.fao.org/fishery/quality_safety/en

< IHEBSESR(E /self study>
SHNZhY, TEHE LA~ MERATS LTV A% SERRINC HE T 72 SRR & TORER I 0%EY
VETH 5D,
Three review reports should be submitted to each professor based on the extra studies on the topics explained in
the classes.

< 5275 - RERAVIZE /Practicalbusiness>

< f##% /Notes>
COEFHIZ, ta—<r - tFa) T4 —OFBICRESINTEY, EETOMFEL HIEL WD, LaL, Kk
P 2 i A IR T 5 O T lH ORI HARRE TIT V. SHE A ORI RHEZE 4 & CREO K= Fit
L CT\w 5, This subject is regarded as the one for Humane Security Course.Please ask each professor for details.
RO HATH, WA 2FIE, WO THZilED» S ORI T 2 (B . FHEDOA—-LT FL




% ¥ FF B % HALEL PO BrHF N V7| BHREAERE |79 Aa—F
| RRRAUT 2 WA | AAL-OAGS09E | fi4Ema | lcdtger
Bioresources Chemistry
Bl G T R - B H - G i WFa—F | fHSE | REPE
%M RaEEELNaE X eSE '
IR 2 i 3 W AMZZZL | |

A 1% yochiai@tohoku.acjp (& & 5% % Prof. Ochiai). atom@tohoku.acjp (%= # % Prof. Fujii). haruki.

kitazawa.c7@tohoku.ac.jp (LEELEMEIZ , Prof. Kitazawa) TH %,




o A H & | WEE | M % BEFUNY Y| B |-k
2 4 3 N .
Advanced Lecture on Ecology 2 G R AAL-BAB506] | B4FBi#% | gscnmir
B T - # % o= WHo—F | WS | R
AT R RR 7T Y = 2 b N |
Z D il e BSEE 1 Bl AM3001 HAGE | AT

< HYHE /Instructor>
Rl g - AR R - KRB R - BRI EEAA - RIS IEOE - R MEER - Hoc BT WS - BE R

< g% 75—~ /Class subject>
R B X YR OMERNC B 5 A TEF B L 2 OIS % & .55,
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.

< FEDBMEME /Object and summary of class>
4 25 11 A £ T XKEH O %ICH#E SN G KREREREGHERZD D 26 A0 L TI0 2w
Dlloiss IR kT 5. ERIAERY B X OREREICHET 2 AL - Ha - BRGBE» O ORHANETH Y |
ZWAETHEPFERL L) LT L5 VNFEICE ET ST, G LAKLCEILT GRIN - il LT L v,
It is desirable for students to attend various lectures (over 10 lectures) and gain the perspective needed to
review the comprehensive ecology field.

< F—"7— K /Keywords>
ERER. EWS ARV, AWz e, HERIEBEAL. BRBETEY:. BRBIBMH

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

< ZEDEEEE /Goal of study>
A i, ARERICB VTR SN TV B ABFEMIE L AR LI X o T ABANHNZ FIZOTF 5 & I,
BIEHERASIE TN L C W B 52T, BTG 3 7% & OREREIZIY Ml ii5en T % PR % .
The purpose of this course is to help students better understand current subjects about global warming, climate
change, species diversity, and pollution.

< BEAR - HREEETE /Contents and progress schedule of the class>
Bl 7 E R 8 T3 A% Classroom I CH@ED RN R ERORIR, BLXOL K- TITOREZIBRT 2, &8
Classroom I HIHBIAD 2 D125 0N b DT, EETHI &,
4 AH 5 11 A F THEKEH OFHICH@ S o K¥ LRSS AL, BT oMK & 2> T2,
SOBRENFIILFHIC LRI, UTO4O0EINV—TI12F 5N TH#ES NS,
IIV—T1 HWEEERAE  Conservation of biodiversity
FV—71T (b s 54548 Global warming and climate change
FV—T7M BREEHGREZEOHE  Pollution and its countermeasures
JNV—7N WA  Biological production in ecosystem
il LRI OV TII RS L LTHVEEI RO SN LD, TN EIEINSTRTOBHRE T %, B O#HRN
HrEMAGDELMELZHL , FHiONLRE T S,
Students are evaluated on their points from all the short tests, submitted reports, and attendance.
4 J1Z Classroom C. & HfEB L OGRS, ST EOZABHLOTHEETH I L,

< BA&EHM /3% /Record and evaluation method>
10 2= P LoiBICHE L2 A 20 R0, T NTOMEK THRICRETIRE (I=2y v LFE-1) 2L, FMiodS
L35,
Attendance with short tests (over 10 lectures) and submitted minite reports for one lecture are evaluated.

< #{%={8% /Preparation>
Bz Lo




% B H % | WEE N % |BHF )Y BN |29 23— F
2 T e I
Advanced Lecture on Ecology 2 G R AAL-BAB506] | B4FBi#% | gscnmir
BT B - AR # % = W — | IS |
A AR 7T Y N |
Z ik N AM3001 HAR: | AT

< HREFLUVUBZEE /Textbook and references>
HEFEIE RV, BEESIL#EROTTRAEN S,

< IZERFESE /self study>
HRICBUZTPEHFHE LT, NWEICHET 2 BT R BRI E 2@ L TPz TBLZEPEF L
Uy,
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information
and documents that are commonly available.

< £¥% - EiEAVIRE /Practicalbusiness>

< f#% /Notes>
SHELIBEOTCRDFEE L2 HBHRNE DIV T, FHRNAEOT LD EMHICHEL CA-BHSRPER
Bam, A4H23MDOLFE— T 2EHRT 5. 12 AR T T2, Classroom DFFED 7 # VFIZHRBT A2 &, 727501
10 AAFZERZ 7T ARFETICRIEOZ &,
Report (pdf file) should be submitted to Classroom by end of December.
MR RGO : B Il AnE (skata@tohoku.ac.jp ZKFE G RE 2255 BF)
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AL A F) R 2% N i
Integrated Lectures for Biochemistry 4 AR AR AAL-BIO526] | #:4EFH#E | 7xgteil
and Molecular Biology
G ST ) - B H - SRR A o —F | EEE | EEpE
JHAE REREELaE X -
AKHEF LS - 230 Kl e e

< HYHE /Instructor>
FH &%

< g% 5 —< /Class subject>
AL G I ETR SR, BT R, AR ge Rl SREFIER. LE0PseRl. RSEWISeRE. s seEr
DOFERIFE 24 N2 X B 0HER (ool 1% 1ICX 0TI EF AN ZABROBRTH D, AEROT—<IL, &
Fro@ag Rae, e MR E TRSEOEBIRA ) . MEICBMEICE R 2 RFTONL F A4 = v 2%
WKOWTIAL B TELREEZBONDLI L THDH, TNOHZIELSFEATHS ) Z LT, B B - #ETIT
bITW LAY BMEIZEA, EIFHWICEEEBE LSV, FLEHICBEN->TVwDE I 2R L, &I
B TE DIV 2 555 72086 - ISHAEWENEERRO 1 E T 2HIRRKOHETH 5,

< IFEDBEMEBE /Object and summary of class>
BHEC L BEYLE, 5T A%, A, ST RESRE K -3 8- 5B - TO%oRtinEY 55
HWIFgE R R L. AW L - 5T AW - MFAEY S - 5Tl 5T ARERSSENOMF 2RO L 2 LICE
ME& A Lo IRAEEET - MM S B BRI > THRBEIT LR L B F — <22V T, B O FERIA R OHFIE K F
BHICHEREIT. £ 24 00 RIS EMEDZ L) oilsizss 6 MAEOLMEE LTWwh,

< F—7— K /Keywords>
WS, A EE. MRS, TR

< HEDEHZBIE /Goal of study>
MHRNBIELWIEL DS RO L, KR 2 lRERs 2L VSRR E Z0EEKGT 0 b DR
HEERE R MAE T T M. HLER - PR, AL NOVCHER L, BET. 4T MRk - BT kL XLV Tod
Wt B~ DM Z LT 2D %,

<BEREA - HEEEEFTTE /Contents and progress schedule of the class>
WIRFEDO—{# %, Classroom THUE - 2L T3
5 1 Il AR A o b il CLAERF7eRh
85 2 Il FARSIEINE & Bl 2 MWt - A VT A T HIEORE (LR irseth)
853 HINSEE), K2 RS 5 Y 7P EE KAE—IE R Rh
A AN & »o8 7 B EEE IR FREEERK (Lo BRI e AT
5 5 Il : S H o 55 - FE Ak AHEN (ESR5ER)
86 I MIRITHR D HE 2 HEEME LA I AR geEh)
87 I BERREE OB T A MG SRR (RERF5ERD
&80 ARHHRIKIC L 2 ¥ X A0l AT RAE (2R 5eFH)
BOM NAF A RXA—TV T EGFTa—T KA (STWER IR
BE10M] : 43 TRk & & N B A HEdOb e (TR
1L TRk e & N 2 B T HEROb Y (TR
12l ) ADLR - RN POBERLEEICS 2 5 E e (RRF5ERD
FE130] : SRS, BRI 028 & USSR AFE IN#EE S 5eRT)
f14ln) EY R A N L RSB EWREL T2 ¥ 7 FIVREDLHLA IR B GESrgeRH)
5150 BRBEICHIS L2 072 b0 ) RIFET CEGRAZeR)
16l |E O D B AMEOILLE L YN ER B R (% T R =R e RT)
LTI ML L 7 O~ F VR X B AR RHEE (EerseEh
18I WA FEMIC L 545 AL gt el G N Ty S =2 ) 7 v )
EE19I0] « P BE R D AL - Bl & SR SRS R (BaEaf et
#2008 : fr3 7 F VIC & B AR B RE HE I A4S GRSWR5EFRD)




% ¥ FF B % HALEL PO BrHF N V7| BHREAERE |79 Aa—F
HALE A W R N .
Integrated Lectures for Biochemistry 4 A AR AAL-BIO526] | #4F-Biak | 7xgteil

and Molecular Biology

Bl G T R - B H - G i WHFka—F | fHSE | REPE

JBAE RaEEELNaE X -

KR 1 RS - 2705 Kl AMBIL | BRI

EE2110] : G095 2 B AR O Rk A INAE U IR 2= 32T

< piEEHM /3% /Record and evaluation method>
SEM % 8 Ui ORAK 18 [Pl o BEMR & BEHLHE 3A~DOL R — M EHIZ X %,

< #fi&% /Preparation>
BEED OB ENHm LR EHETHERICBO TN SN OWTHR 2 ED 5,

< HEREFLUVUBZEE /Textbook and references>
SE X H
VBRI, SHMH A D SRERBTICHAYD 5.

< IRREFFEIEAE /self study>
KM ORBRFICSEHERTL, ZOMPSHNENDD, ChHICHEZBL S S IHREZED S Z L1, Bio
JEoF o IR o JE o EBEIS IS o A2 7 &N A A REIROBI RO I E M A HF L 2 0 JBIBEE ORR DA
FHERDLE ETORVERLE LS,

< £¥% - EiEAVIRE /Practicalbusiness>

< f#% /Notes>
(1) 2023 SEEOIERIMOPERH. AEIEESIN G H 4 HEWE), KT I NI L -##TEOBE GE
FKEHBMOLEE, MREOLEELR L) KHLHOT, TNESEIIRGE WY 5H,
(2) HEHEDF—LR=IHIZOVTIE, BETOBMELBEIZT 5T
(3) — MR IOV TII TR T F L AZICIHAT 25,
E-mail: masahiko.haratab6@tohoku.acjp (FH - E2EF5eRHE Y ZH)




% % B H % AR PO FHF YN 7| R | 77A23—F
AR AP e Rk 2 WA | AALPLASIAY | MM | Kizuks
Joint Lecture on Plant Science
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i RPHEELaE X - :
K 4 s K AMIZAL | HAREE | AT

< HYHE /Instructor>
i ERC - JbSE ORFE - 4l FHI- BRI EA - B R THI BE - R BRI - BIIO®RE -
w2k - ghE SER g % - NE Al - BE EE-EEK F

< $%% 57—~ /Class subject>
R Z B9 5 2 Rl

Plant Science for Agricultural Production

< IFEDOBEMEBE /Object and summary of class>
A EDIEME L T DR AEGIC RIS A EE R MR E R,

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

< F—7— K /Keywords>
Ve, BIZEAERE, T LR, FRMERE, FRETHEN & BEEE, NRRIEGE L R ORE. U A OV A —RA AR, AR
MR, AREESE. BEER. BRRo @Ay, fiodhm, ETHS2HME. o= REHRE Moz
FHH
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

< ZEDOFEBIZ /Goal of study>
DS ORMPEGRFIIOVTEZLNS LI DB I &,
The aim of this course is that students establish their own idea about plant science for agricultural production.

< BEAR - HREEETE /Contents and progress schedule of the class>
- X HIZED—H %, Classroom THUE - #ft L 3
1. VE—ber >y 7% R L7EWEEETM (Y ARM #FH%) Evaluation of crop productivity with
remote sensing (Prof. Honma)
2. BWZEEEY AT AT (Y410 ZHI) Horticultural science I (Prof. Kanayama)
3. RZEAEEY AT AT (Y miE —%) Horticultural science IT (Assoc. Prof. Kato)
4, TG L ZoRE (HY 408 M12) Soil science - Soil contamination and countermeasures (Prof. Makino)
5. "Hx ) ERW BEEEARR (HY A ) Soil science - Toward "just enough™ in agroecosystems (Asst.
Prof. Hamamoto)
T O LR — H RARAYE (24 :db%  KF) Sexual plant reproduction (Prof. Kitashiba)
7. AV ASEGe LR RIERERE RNA A LYYy 7 7Ly — (HY: &fF 38 Virus infection and plant
immune system: RNA silencing in host plant and viral RNA silencing suppressors (Prof. Takahashi)
8. IWEKEY LM RIED F 4 F I X4 (FHY %% #5) Plant pathology (Assoc. Prof. Ando)
9. Wb srRBOARE (JHY: E# #Z) Ecology of insects on plant (Asst. Prof. Nagasawa)
10. AW T fns: & B L4 (JHY: JhE SEf) Plant molecular genetics and genetic engineering (Assoc.
Prof. Ito)
11, i e A8 (JH2Y:THH  Hi2) Organic materials in a field (Prof. Nishida)
12. HMTAERES: (HY B ) Forest molecular ecology (Prof. Suyama)
13. WEWII BT 2 BHAH OS5 T-AWY S FRERzE Y 51 £72) Molecular bases of nitrogen utilization
in plants: Nitrogen sensing and signaling (Assoc. Prof. Hayakawa)
14, WIS B 2 KB EOABE RICBIF 2 ERKXEOH L (Y /NG Al—) Molecular plant nutrition:
Nitrogen transport systems (Asst. Prof. Kojima)
15. B bsaEREs: (324 98 HER) Insect chemical ecology (Prof. Hori)

o




R | 7FRa-F

7% R H # AR PO BEFVA) V7| B

R 25 P T ) —

AAL-PLA514] | #4ER#% | klzlukx

Joint Lecture on Plant Science
Gl e IR - B H - GERE ok = WFRa—F | MAHTE | BEERE
i RPHEELaE X =
AKILE 4 s K AMISAL ) BRSO

< piESHM /5% /Record and evaluation method>
B, LAR— MR DT 5. WTFROGEZME) PIIEHBICL YV ELZ0T, HFROEBDIRRIHED) 2 &,
B S H oMM O AR A (100 S) 2 EICHRET S,

Reports, short tests, or attendance

< #fi&% /Preparation>
BENFEIIOWTH O LOHEEMFEEHEZ L TEL 2 &,

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

< HREFLUVUBZEE /Textbook and references>
AR LR wAS, RIS L B SCHRIE L EIE U T &t Y Z AR I 5,

No textbooks will be used.

< IEERFREISLEE /self study>
BREBMIRSNTVWEOT, HEFBEPFEEII LD, PH - HEZ2LFTI L5255 2 8,

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

review for each class.

< £¥% - EEAVIRE /Practicalbusiness>

< % /Notes>
(1) 5N (Organizer) : ¥8#d% (Prof. Hori) (E-mail: masatoshihori.a3@tohoku.ac.jp)

@) A 74 A7 T — lFETICHLEHB X VIR DH 5. T HRERT B L TARBROMET A BEIR) bR A —

N7 ETEMEE 2T 5o




% % B H % AR PO FrHF >N 27| BRBAERE |77 Aa—F
IR P A A RE L ) G 2% N .
Joint Lecture on Applied 2 Al AR AR AAL-APS515] | 4EFA#E | iucngrf
Aquatic Bio-Science
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i 9 REREELaE X -

< #HYHE /Instructor>
BA OB - % - K R - Rl e - Ames Cheryl Lynn - W8P 28 - WS 5 - BIE Rk

< g% 75—~ /Class subject>
IREEZENO I & P AN AW A B D PRI D W T IO BUR E B P ¥y 7 ORI E1TH o
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.

< FEDBMEME /Object and summary of class>
KEAEYFEDOEFEIZONT, ZNENEEM LT 5 EHMOBEPNET LIS L OWRFA LB L, ko
JEE S AR R ST B LS D 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—7— K /Keywords>
TR, MRYoE, BUR TR NG, FARGRIE, AR RN, W, R, R ZERES SRS VOO - AR,
R, il 7= A4 X3 7 b, WIER, B, 75 02 by N2 MR, HREEY, DNA v — 7 —. SEIENE R,
FENIRER. BREE 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

< ZENEEBE /Goal of study>
KA T B IRIA VAR Z 1T, S HICEDMERE EWEFEANDIRHISHE DT 522 HIZDT 5,
To acquire a wide range of knowledge about aquatic organisms and the ability to apply that knowledge to
biological industries.
< BEAR - HREEETFE /Contents and progress schedule of the class>
g5 1 Ia):(4H2Y BT R )
(T.Unuma)
55 2 1) ($H2Y BB R )
(T.Unuma)
85 3 Il IS B A AW R (BHY : riansl)
Biodiversity in Coastal Marine Area (S.Katayama)
854 8 RO OWSEAERE (2 v LAse)
Fisheries Production in Tokyo Bay (S.Katayama)
50 MAHHY YN BOREEMITES (Y FE )
Why and How are Fish and Shellfish Proteins Unstable? (Y.Ochiai)
56 Il - RPERMIZ BT B E S0 R (GHY - %6 051)
Molecular Mechanism of Quality Deterioration in Seafood (Y.Ochiai)
7 E PR ETENDO T 2 A XY T PO LA (1) GHY: FARER)
Mechanism of Phase Shift between Underwater Forest and Barren Ground (1) (M.Aoki)
8T E TN D T 2 A XY T P DL A (2) (HY: FARER)
Mechanism of Phase Shift between Underwater Forest and Barren Ground (2) (M.Aoki)
859 Il MO AN TR OFERE (GH2Y  KBFI)
Research Expedition of Arctic and Antarctic Oceans (W.Sato-Okoshi)
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Joint Lecture on Applied 2 Al AR AR AAL-APS515] | 4EFA#E | iucngrf
Aquatic Bio-Science
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i 9 REREELaE X - :

HEI0M KB 7T v 7 b o OSRMEEERE GHY S 5
Diversity and Ecology of Aquatic Plankton (G.Nishitani)
SELLIA RFEAMC BT 2 BIZEH (1) (Y hgIE#E)
Basis of Genetic Improvement in Fishes (M.Nakajima)
gg1208] : FLHI 7 — & O BT T (Y IS
Methods for Comparative Analysis of Sequence Data (Y.Sakai)
EE13M : AKFEIC B B ERMS D X OEENERMEE (1) GHYhE 9
Genetic Diversity and Population Structure of Marine Organisms (1) (M.Ikeda)
EE14M : AKFEIC B B ERMES LD X OEENERME (2) GHY hE 9
Genetic Diversity and Population Structure of Marine Organisms (2) (M.Ikeda)
#5150 : 355 DNA (eDNA) i3k, v —u, I5H @Y 242X Y=yl YY)
Environmental DNA (eDNA) ; Sources, Tools and Applications (Ames Shelyl Linn)

< BiESHE 5% /Record and evaluation method>
KRB OHEFR T LTIRINENS LE— FONFITHESWCEMT 5,

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

< HREFKVUBEZE /Textbook and references>
EREHEREY (UL REMIRE) (Pl Y 45)

< BN FE /self study>
LAR= MO AL ST, HFHOWMIET —~ L OEENEVIHERIIOW T, BATFA M2 EDRENEL
FEHL CBLLEND L,
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.

< £F5 - RRAVIZE /Practicalbusiness>

< f&# /Notes>
FH#EFREZTFTELTVED, KR ICEoTWE A Y IA Y FLEF YTV FTO#FELEIT ) 7EMIZE Google
Classroom L CT7+ w7 Y A § 5,
LAR— bR FEICOWTIE, MENIH A 57V AZTH) DT, HETLHI L,
Please note that guidance on how to submit reports will be given at the first lecture.
I FAREA (masakazu.aokieb@tohoku.acjp)
Contact person: Masakazu Aoki (masakazu.aoki.e6@tohoku.ac.jp)
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ARk R) 2% . ]
Integrated Lectures for 2 AR AR AAL-OAG511] | 4B | unu3ved
Microbiology
G ST ) - B H - SRR A o —F | EEE | EEpE
A REREELaE X o :
JIHLH 2 S8 5 1 il AMUZL | A |

< HYHE /Instructor>
FER OB - BTER ORRBE - Hr maEh - Bl gkdk - Rl - R Bt - 2 BA - &1 #

< g% 75—~ /Class subject>
0 WHOFEL VT A T A4 = AHMORIE LY X2 24 mB % e, MAEWZ L L-2MEm L TS %,
Understanding of the evolution of life science technologies in 21st century, which are supported by biological
phenomena through the studies based on the microorganisms.

< FEDBMEME /Object and summary of class>

MW B L OB & E A (MY & Bh) O EARH % B@$ 2 72D 1A o L a3l (WE - Mok,
BEEFRBL #EFEE ANV ARELE) ST B ERN T2, /20 TS OMAY O A mBI% % PLF
L7z LGy EEISHICIT 2B OMA LR T 5. S HIEWEFEANDOIHISHE 2T 258 % 51201 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.

< F—7— K /Keywords>
WEM OCH & WL, BRI AVE =, TruNs Ty A, Ti 79 A3 P, JUEWE. £ SRIRE.
WIRFIHB Y AT AL 7 U8 AR, BERE DS L KA P LA, V— X VMW, BEY N7 H
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

< ZEDOFEBIZE /Goal of study>
WTHEDTA THA T ADOFREIIZE LD OVD L, 2 OEMGEHFAO MG E FlF 03 XTI AR A % 35
E LM OFENIRELSFLG LTS, KEREEBLT21MHDOIA THA TV ADEL LD EELZ DM
e g & LB & 2 DI IOV T EI# T %,
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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
MHFZEO—#%E ., LEIZIE U T Classroom TRAE L 3,
1 At &Rk 1 — k0B R T A VF —a (FTER)
Solute transport in microorganisms 1: Bioenergetics in transport process (Abe)
2. TR & W RS 2 — B O & kAR, W R o Ak (BER)
Solute transport in microorganisms 2: Biochemistry and physiology of microbial transport process (Abe)
3. 77uns 7YYy MBS Ti (Tumor-inducing) 75 A 3 KOk & #iE (Bl
Agrobacterium-mediated gene transfer 1: Structure and function of Ti plasmid (Toriyama)
4. Tr7anNg 7)Y ARG BE TR A O EWEAEE~OIBH (BIL)
Agrobacterium-mediated gene transfer 2: Production of genetically modified crops (Toriyama)
5. MW & P E—Z AR & ARdA: CRIL)
Antibiotics: multi-antibiotic resistance and the public health (Yoneyama)
6. T & PuAEY B —d 1 W WA w2 Pk CRib)
Antibiotics: challenges toward prevention of the antibiotic resistance (Yoneyama)

7. SRR O FIFE AR T R — TR 0> 7 > 7 > 3 R S O 5 RE A 2 vhe O S — (FiBR (B e D) )
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Gil ol D ) - W H - G I A o —F | EEE | EEpE
A REREELaE X o :
FIEE 2 i 1 s AMLLZL | AR i

Regulatory mechanisms for amylolytic gene expression in the koji mold Aspergillus oryzae (Gomi, donated
fund laboratory)
8 SRIRWDAH—K Ay RF 4 MG (IR (FREEHE))
Molecular biology on carbon catabolite repression in filamentous fungi (Gomi, donated fund laboratory)
9. AW ZMEEL L-AHWEEROBIRE E (R (FMHEEREEIZ))
Production of useful substances using filamentous fungi as hosts -Current situation and future prospects (Gomi,
donated fund laboratory)
10. EF VAN E L CORR—/NMalig Rz fic (TIF)
Genes and Proteins that control yeast secretory pathway (Futai)
11, BEREZ 72 o BT e~ oIs H (Z9)
Yeast as a model for human disease (Futai)
12. 77 DGR S0 OH? (4&71)
What kind of information can genomic data provide? (Kaneko)
13. MW@ D F 7 R 7w AR & B RBRF OKRPETE (BF)
Bacterial nanopore toxins: Structure-function relationships and horizontal gene transfer (Kaneko)
14, BERHCBUIREL 7+ v 7 (i)
Nutrient signaling in Yeast (Shintani)
15. BERECBUIAH#A LR ERMIBOY) 7Y ¥ 7 (FiH)
Nutrient stress response and cellular remodeling of yeast cells (Shintani)

< F#&EEHE A% /Record and evaluation method>
BEANOSNMEELFICLR— ML o TEHIi L. Z2NZENOFHMEE1E 50% B LU 50% TH b, LAR— M,
WMEOHR PSR E S 5727 —~ & 2OBOK HiHr O R FHa U Hx A L CRBAD P EHED 5 VIZZOIN
HOWHEEICOWT, BHOHGOEZZHLIILT AL AR 2 BRETE 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) .

< #fZE% /Preparation>
HBZNFICAT ZERY (B2 VIEHERER D7 7 4 V) BIEHSTIRID 25 50 COBRA T 5. dFRNEC
BURAZFE 5 2% AEIX NG EBZIC L TE S IMBE IR L, BEAEWEENOFHICE L TH HKRE Hd 5 2 &%
WETH 5,
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.

<HREH LVBEZE /Textbook and references>
(1) PrggsEtl - Bigkik (2021) THEMI NA 4 7 27 7 0 ¥ — OISR T2 A M — | dUb KA S
(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

< IRERFESLE /self study>
AER GERERO7 7 A 0) D& TH - 8T, LEA-FOREIIOVTHTRTTE LD 5,
Students are required to review using references, and to prepare the reports on the selected lectures.

< 3E7% - EpEAYRZE /Practicalbusiness>
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Bl G T R - M H - G A o —F | SR | ZEpE
il R TR T 2 X AMI1121 HAZE |

HUEH 2 Gy

%1

s

< % /Notes>

T 74 AT T — Ml A — VTR & & Z T S, Office hours: Contact each lecturer by e-mail.

SRS AR MERBRB A
P Bl (Keietsu Abe) keietsu.abe.b5@tohoku.ac.jp; B 11$k#k (Kinya Toriyama) torikin@tohoku.ac.jp; &

E-mail:

(FBEEAR)

11# (Hiroshi Yoneyama) hiroshi.yoneyama.a4d@tohoku.acjp; 7Lkt (Katsuya Gomi) katsuya.gomia6@tohoku.
acjp; —HFH A (Eugene Futai) eugenefutaiel@tohoku.acjp; 4 7-#% (Jun Kaneko) junkaneko.b6@tohoku.ac.jp; #r
45 (Takahiro Shintani) takahiro.shintani.d7@tohoku.acjp; JF#BFE K (Ryuta Tobe) ryuta.tobe.c7@tohoku.ac.jp
B, THEOBILY ., HEELEHETIHELD 5.
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< HYHE /Instructor>
W #X BT B

< $%%5—< /Class subject>
REIBIS 7= T 20EE
Implementing data science in agriculture

< FEDBMEBE /Object and summary of class>
Tur5 3y 75 Python # HWTRKED 7 — ¥ MELZ ) HEIZOWTHED, HHLAUBETIAZ YT ME2H
SUER L7720, #87% 54 75 ) 2w CTRMER U % 4T3 2 5l 2 HET 5.
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, 707537, 7HFAMTF—=FWH, I 7HW, Ev7HhrudIal—ary Kty —7r 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

< ZEDEEEE /Goal of study>
T 7T V75 Python x HHWCHHE L 7= AT 5707 7 AEERNTEAL L HIChB T L, KIHRT —
FUHICE o TEONLIRETFT— 2 A==V a2 —F I CTHNICEL XA LR 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.

< BEAR - HREEETE /Contents and progress schedule of the class>
HE D D Wid Classroom IZBWT/NT —KR A ¥ b7 7 A OVHEE & ¥ CilEd T3,
1. #4 &~ R - Python HZBBIOME (HTF)
Guidance and setting up a Python development environment
2. FursgIvIrEE0%0) (EH)
How to learn a programming language
3. BUEOFHR & &3 ()
Numerical calculations and "if" statement
4. 3CTHIE MR LSC (EHF)
Strings and "'for™ statement
5. VA NET 74 VD AT ()
List and file I/0
6. T¥ANT—FOWMMEE (KT
Text data processing exercise
7. T ORALG: ()
How to deal with bugs
8 EVFAMTOYIaL—YarykrsI7Hm (E)
Monte Carlo simulation and graphing
9. REMRICBT 2L — 7 ¥ ZFIH - |ALKRFA/82 2 AOBANDT 7t A (HT)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer
AOBA
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10, 21 - HEIMA Y —r Y 2ADFHE S A4 75 VRAROER (HT)
Principles of second- and third-generation sequencing and the various library preparation procedures

1. V= FF=% L ZORnE (5T)
Read data and the pre-processing

12 ¥ a—= 1 Y —=For/ ABBESI~NOTyEr 7Ny 7 b a—L (FT)
Short read mapping to a reference genome and variant calling

13. RNA-seq 7— % & flio /=@ {5 73 Blm AT (5 F)
DEG analysis with RNA-seq data

4. Ya—FJ)—=FdDdenovo 7>y 7N (BT)
De novo assemble of short reads

15. 73y FALBLIC X % BLAST B3R - & /37 HOBAE F X 4 Y (HT)
Batch analyses for BLAST search and functionadomain search

< &M A% /Record and evaluation method>
EEIC X )M %,
Submitted reports are evaluated.

< #f5Z1&% /Preparation>
U7 T I Y75 Python BE OIS =7 Y 9o/ ond T—F 200 TO—H ORI IZONWTFE Iz
Uy,
Students are expected to learn the Python programming language and a series of processes for data obtained
from next-generation sequencers.

< BREH KUBEZE /Textbook and references>
BUfF &R 2 L. BRIV v,
(ZEHHE)
Python @A F¥ =2 2~ b (https://docs.python.org/ja/3/)
Yi M [Dr. Bono OGRS T — ST ] AT A INVHFA AL ¥ —F T atn
References are handled out at every class. No textbook will be used.

< IHEBSESR(E /self study>
BHENRELTFAMEBEIIL T MEETVOD, KEMTOERE AL T 5. LRISEHRLZ AT, S
HIZHR A RED 5,
Refer to related books in the library.

< 5£F% - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
F 74 AT T — AR AT B
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp ({#i3F). shuheimiyashita.d7@tohoku.acjp (& T)
Questions are accepted at any time.
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< HYHE /Instructor>
&AW - KEENI MINAKSHI

< $%%5—< /Class subject>
Economic development and agriculture

< IFEDEMEBE /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.

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

< HEDQEEBFZ /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.

< FEEAR - HREEETE /Contents and progress schedule of the class>
Introduction, contents and progress schedule will be announced at the first class.
We use Google Classroom.

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

< #fFEA(E%E /Preparation>
Students need to learn basic Development Economics.

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

< IHEBSESR(E /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.

< 5£F% - RERAVIZE /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.
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< HYHE /Instructor>
HH £

< $%%5—< /Class subject>
Food and agricultural issues and policies in Japan and in the world

< FEDBMEMBE /Object and summary of class>
This course will cover problems in terms of agricultural and food production and a variety of policy design. 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

< 2EDEHEBZ /Goal of study>
Students will come to understand current situations and issues on agriculture and food sector in different
countries through comparative perspective.

< BEAR - HREEETE /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 : 7samvje
1) Introduction -Comparative approach for agricultural and food economy-
2) Policy design for agricultural production and food security
3) Structural change of food production and trends in food consumption
4) Agricultural modernization and structural changes
5) Agricultural policies in Japan after the World War 2
6) Agricultural production and poverty reduction
7) International trade in food and agricultural products
8) Policy issues on food safety and quality
9) Agriculture and the environment
10) Food and agricultural issues and policies in the World - Presentations given by participants in the class 1 -
11) Food and agricultural issues and policies in the World - Presentations given by participants in the class 2 -
12) Food and agricultural issues and policies in the World - Presentations given by participants in the class 3 -
13) Food and agricultural issues and policies in the World - Presentations given by participants in the class 4 -
14) Food and agricultural issues and policies in the World - Presentations given by participants in the class 5 -
15) Discussion and understanding from the viewpoint of comparative approach

< F#EEHE 5% /Record and evaluation method>
Evaluation will be based on a combination of; class attendance, presentations, in-class participation, and a term
paper.

< #EfFSESE /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.
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Gl e U1 - B H - G # = W a— F |l S| ERRE
%3] R BR B AR AM6001 i3 -

JIEH 4 3l

aJ—AEE (N212)

< HBIEH KUBEZE /Textbook and references>
Annual Reports on Food, Agriculture and Rural Areas in Japan published by Ministry of Agriculture, Forestry
and Fisheries (http://www.maff.go.jp/e/index.html)

Documents published by OECD and FAO.

< ZERFENFE /self study>

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

review key concepts.

< £¥% - EiEAVIRE /Practicalbusiness>

< f5# /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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< HYHE /Instructor>
B SR - bl HFE AR M- dese KFE - &7 F -l B

< g% 5 —< /Class subject>
EEY - SO SV 7 & DN A EHE 0 Bl & FEER

Theory and practice on quality and safety evaluation of agricultural products and food

< FEDBMEBE /Object and summary of class>

DRETIREOLZEIIEDLZHRRET VICHDLLZHFAPHIH L, KEZMEICEZ > TV, ERMICIEEROE
BRI OB B RITPE Y, #E— LR ABE O WL L EEARD SN T WD, Kl TIE, DAEOLG - B
MBI EMLHOME & ZEMICET BN ERE TOMMRE ZN 0 ORIk 2RI T4, 3512, HIET
DOFLhh - BREWB LN THOMWE L ZREREHOBIRE MG EIZOWTHHHT S, €L T, Hashiz by
I A% BRAT, Tl ERLCHERERD 0

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—"J— K /Keywords>
B - OKEY. BEE. LA, WEFHE. Aowet. CODEX. HACCP. Hifildft, fRfa - mHE
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

< ZEDOFEBIZ /Goal of study>
BeFHKEY R EORERB L CZONMLEMOME R O IR ORGED b EE T TORMEWIEHR. HIBHL
FYMEIOBUR 2 ETRIE W T OB T & B0 & ZEMEOREHIB AT RE L 2 288 2 HEHT 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.

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

Bl A bayyyary - ZV—70F (EFERER)
Introduction

8200 oL RL (BRI EHIR)
Food safety and security

85 3 0l fih DR EMRERBAT OF . (B 8E%)
Science for food safety technology

5 4 ] - A TR 2 FT I K AR (SRR EI%)
Genetically modified crops

5087 ARRERAIC X AEY (LS KA 7))
Genome editing crops

86 M FEYOLREE LEEBEEZ)
Safety of livestock product
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557 Il

55 8 Il

559 Il

#1010 :

#110A

51200

51300

51400

5150

oW IIBLOZOMLMHOME &R (LEEs )

Quality of milk, meat, eggs and their products, and its prospective development
KEW % O <2 BhEB &L RO ZEETH (PR ERER)

Case studies of food poisoning and accidents involving marine products
RPN B 2 EAEHEB L ORREY A 7 & (R dES0%)

Hygiene management and certification system for marine products

M ZEITHROBIBRR (R 20Z)

Food safety policy

EMEREHBEER (R 22)

Food labeling and consumer behavior for foods

FEE YR & MATET (G EHERIR)

Harmful microorganisms in foods, and inspection methods for food pathogens
M EEE Y A7 5 HACCP & ZO# (47 HHEH)

Food safety management system: HACCP

1 7V—T O (ZEEHTHY)

Presentation and discussion for first group

82 7V — 705 (ZETHY)

Presentation and discussion for second group

< &M A% /Record and evaluation method>
WREEIEE LR= N6 TN =TI NTOREEER ST —KRL Y MIXEZTLEYTF—Yav) 1T8o
TEMliT %, LAE— M, BERBEONREL T LOZZ7V— TS, #HROBMEEPEEBE B L TOLE S
HE BN L o TEMliT 50 HIEREE LAE— b2 5 CICHHERED Z N2 O 412 20, 50 B
SU30% TH 5,

< #{§Z(E% /Preparation>

AFEHIAIE IR T 2N E IOV T, F—T7 - F2ZZICHLTH,

< HRIEFKVUBEZE /Textbook and references>
ISR A F 72 AT T %,

< IFZERFREISVRE /self study>
TR OIS L ik, B OA RN R 2 UET 5,

< £F¥5 - RHERAVIZE /Practicalbusiness>

< {#%# /Notes>

(1) 74 A77— (Z#FEOHEMNRFRERERERL TRELED 0% BRI R OHBZRED 572012,

MR BEOMEETT 74 AT T —% %) %,
(2) foFHE I E-mail address:atom@tohoku.ac.jp

TINS5 80 Th SRl o

3%
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< HYHE /Instructor>
PR - w2 e

< $%%5—< /Class subject>
Basic and Applied studies on Food & Agricultural Immunology

< FEDBMEMBE /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

< BEDOFHERIZ /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.

< BEARR - HREEETE /Contents and progress schedule of the class>
Ri#EFIZISTUIZ & - CTHIFEE L E A% Google classroom %l L CIEHISET L2 L 03H 0 3,
This class is opened by ISTU. Information about the lecture also will be sent from the google classroom.

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

Overview of microbial ecology in animals, plants, and fish. (Dr. Wakako Ikeda-Ohtsubo)

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

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

Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)

Overview of plant immune system (Dr. Sugihiro Ando)

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

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

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

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

. Introduction of Immunology. (Dr. Naoto Ishii)

. Mucosal Immunity from mouth to gut. (Dr. Shunji Sugawara)

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

. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)

Food Safety and Society. (Dr. Katsuhito Fuyuki)

© 0 NSO W=

— e e e e
[SIENCORICIN OISR S

< F#EEHE 3% /Record and evaluation method>

Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch
all lecture videos. Video viewing status will be checked through the ISTU system.

< #Efg8% /Preparation>
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
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< HBIEH KUBEZE /Textbook and references>
Textbook and references will be introduced by each professor.Video materials are also available.

< RERFREISFE /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.

< £F% - EEAVIRZE /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 O tohoku.ac.jp
Please change " O " to "'@""
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< HYHE /Instructor>
g B - Bl sk

< $%%5—< /Class subject>
B B3 - B OBEIR - HEICB 2 G HFEMOEA - %K O SREEN S L s R EEROZ RIS W
TEA,
Learning social and economic condition of agricultural and rural reconstruction after March 11, 2011.

< FEDBMEME /Object and summary of class>
KB E IR E CRR LW E LW o 7o I o0 BMKESE R A EES, RORIEMN OB - SILEFRICB W T, B
FORZFTREBHIKRELSPOEETH 5. AEFEHRTIE. BEVHFELIHA LRBMIED LS 5tb0b
ETHBASNER LT OPEIFET L L & BT, SREGMBURESRZIZBL T LToRELRE L, K
EHPUEM LB FEHP BT REI L2 ERET 5, 6B, BRI #BRETREINT 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—7— K /Keywords>
RO FR, MG FIE, AEIR. B Kan, FInEabEd, BRESE, A%, Fikitk, 1T% & NPO
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional
occupation, sustainability, central and local government, NPO.

< ZEDOFEBIZ /Goal of study>
BEHMAKEFERLEMEES, ROBINANOMH - HEICB W TRZEORLTREGEH L ZZTORELIFL, 5%
FEIMOBY; CHYNATE) LA FELED
The purpose of this course is to develop abilities to behave properly on the reconstruction ground.

< BEAR - HREEETFTE /Contents and progress schedule of the class>
Z OFH I1Z Classroom # il L Cilisea bl L il RIEMERE L T35,
Classroom I 7 72 AL TC2Z I A 2= F&E AN LTLZE 0,
1 AV Ly 7— gy AEMENN & By (R )
Orientation: reconstruction plan and agricultural science. (Fusao ITO)
2. AY— MEFEOBNESHOBE (TR HE)
Smart agriculture and diffusion problem in the future. (Fusao ITO)
3. REREBOMIH - HEOERE & RETFORE R EIRRS)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
4. HEIBEORAMRIE L GREIRN CBEHER - BTk )
Farm land recovery and consensus. (Masaharu GOHKO)
5. FESEHAME OB & OFEE (LM UL RENE Y~ ¥ —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
6. FESEHAM L OBE & EHOFEE (LM UL RENE Y > ¥ —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
7. EFEEES LICHNEZ D TR <D (riiamk)
Regional development focusing on traditional production and life. (Satoshi KATAYAM)
8 RBUEKEEHAD S ) O LoD EM: Rtk &5\ NPO IHE) (FHik5 1)
Sustainable activity of NPO: alternative subject on the reconstruction from great disaster. (Fusao ITO)
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S EAT BLA [R] A %
Joint lecture on Disaster 1 CiplE AAL-OAG520] | 4F4EFa% | wifnscq
Recovery and Reconstruction I
Bl G T R - B H - G i WFa—F | fHSE | REPE
A4 4o 1 =0 s
7 O % HJE M AMI1605 H AR GE p o]

< piESHM /5% /Record and evaluation method>
PHEBLOLVR=N (LEORENE?S 2 0@IN) (TG 5.

Submitted reports, attendance and so on are evaluated.

< #Efi$&% /Preparation>

Hid o TPET HLEIE BV,

L AR— MEED 720121 F N7 ) OFEE U,

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

< HEREFLUVUBZEE /Textbook and references>
SEEEIIONWTIE, TRNZEROEMIHEEIERT 5,

Textbook and references will be introduced on each class.

< $ZEEFENFE /self study>

< £F% - EEAVIRE /Practicalbusiness>

< f5# /Notes>

F T4 AT T — FREHEIIEE LS, FENCT RS MRS Z L,
E-mail: fusao.ito.c2@tohoku.acjp ((FHEE )
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G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
ﬁﬁ/ﬂ\;ﬁ%qj 49 ER = 5
= Oz % H AM3303 HAGE X T

< HYHE /Instructor>
g Bk

< g% 5 —< /Class subject>
A% — M EEOME LS5,

Learning an overview of smart agriculture.

< FEDBMEBE /Object and summary of class>

Av—MREFELEF, Ry MEINREHGEERA ICT) A LT, At - BRI mmE A2 BT 5 5%
HEAE L T BEDOI ETT . HADRETIE, KAL LTATITHAEERHME TR ITNITE i
¥ L BENEFERL T L A» T, Alt. AFoMR, AHOBBIEELPEE Lo TnE T, K
HECTIE EHLEHTENINEGAY—MEEOMELZIML., ChhLDOAY— MREOTFEHHTLEEEZON
LEENEFE) LT ENHWTY,

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—"J— K /Keywords>
AR — MREE, TS RERESE, vy T8 BEOE, uRy b AVE B JENEEGAT
Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-
destructive analysis.

< ZEDOFEBIZ /Goal of study>
HARDBEDIERIZINT T, A~v— M EEOGHMN L REHZ5T 5,
The goal of this course is to consider the usefulness and problems of smart agriculture for the future development
of Japanese agriculture.

< BERB - HiEEEETE /Contents and progress schedule of the class>
Z OFH X Classroom % i L Tl Al & B MmE R EL 3,
Classroom I 7 72 AL TCT2Z I 22— F&E AL TLZE 0,
1. AV IV F—vav: Ax— MEEOHNE SHOME
Orientation: Smart agriculture and diffusion problem in the future.
2. A% — MEFEOFEE AR
Practice of smart agriculture: Case of land-use agriculture.
3. AV — MEEOFER it E SR
Practice of smart agriculture: Case of greenhouse horiculture.
4. AR —PMEFELAESL VT T TAVF—HGHR
Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.
5., AR — MEELAEA V7T 1Ry MEHME
Smart Agriculture and Production Infrastructure: Utilization of robot.
6. A~— MEFELENA V7T - R
Smart Agriculture and Rural life Infrastructure: Roads and bridges.
7. A= MRELIEA V7T IERESNTIC X B SRS B
Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.
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Introduction to Smart Agriculture 1 HIRA R A EAEB | snexbby
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
ﬁﬁ/ﬂ\;ﬁ%qj 49 ER = 5
= Oz % H AM3303 HAGE X T

8 INDLDAI— MRHEDWEH : T NV—TT—>
Future utilization of smart agriculture: Group work.

< p#EEHM /5% /Record and evaluation method>

FERMBIOLR- b (LRROBENEDS 2 2@IN) 12D XFFNT 50

Submitted reports, attendance and so on are evaluated.

< #EfiE% /Preparation>

b o> TPETLLEE VD, LR—- MEROZ2DIZIEZ N2 ) OFEPLE.

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

< HRIEH KUBEZE /Textbook and references>
SEFEIIOWTE, TNENOEPEEIERT 5,
Textbook and references will be introduced on each class.

< IHERFREILEE /self study>

< RF% - RERRIIZE /Practicalbusiness>

< f5# /Notes>

74 AT T — AR HERIBEL VA, FHIZT RS Y MRS Z &,

E-mail: fusao.ito.c2@tohoku.acjp (FHE 5 #f)
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Biodiversity in Grassland 2 AR AR AAL-OAG508] | #:4F-Bia | dygbhto
and Forest
Bl G T R - B H - G A o —F | EEE | EEpE
fo;ﬂ;?fg% % H R AM2601 HAE | X

< HYHE /Instructor>
TEE RORER - BRIl fEA - W T - R HEA - TRE

< $%%5—< /Class subject>
BEARBRICBU 2 EEREB L OEWEZHEIC O W TES
Learn about environmental conservation and biodiversity in a complex ecosystem

< FEDBMEBE /Object and summary of class>
TRAR - M - I R EAERRICB T ARBERELR S NICAEWE ORI OWTRITIOMA % b & I2H -
HEET)o INHOFTICHTI2HMBERED S,
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—"7— K /Keywords>
WS RRTE. B ASTIAT. PE

Biodiversity, genetic analysis, microorganism

< ZEDEEBE /Goal of study>
BN B L OB O L 2 RIS R L. SR OMIT RIS O W THFET %,
We recognize the biodiversity of animals and plants and microorganisms broadly and understand the diversity
analysis method.

< BEARR - HREEETE /Contents and progress schedule of the class>
8510l AW RRIE & 3T A (FRILEEA)
What is biodiversity (Suyama)
852 Il AR R I e By (FILEE)
Why biodiversity is needed (Suyama)
85 3 Il AW R & O S RN A (B L A)
What is the cause of losing biodiversity (Suyama)
4 AEMSREE OEEFIR LT (WILEA)
Aiming for coexistence with biodiversity (Suyama)
85 5 ] 0 NBRIG IR GIE O TR O A ER)
The world of zoonotic diseases (Kato)
556 ]« R A M D A Ol A HR)
Diversity of pathogenic microorganisms (Kato)
7 Ay ERHOLA (ZHTH)
Symbiosis of methanogens (Tada)
85 8 Il AR & AL L 72 IRAE SR (L HT4E)
Resource recycling using nutrient symbiotic organisms (Tada)
ol V— X YNOE (ZHTHE)
Symbiosis in the lumen (Tada)
F10m AW OILAEBMRAFIH Lz A v F—alil (ZHTE)
Energy creation using symbiotic relationships of microorganisms (Tada)
1A FRARE DL Rk (GREELE)
Diversity of forest microorganisms (Fukasawa)
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Biodiversity in Grassland 2 A AR AAL-OAG508] | #5:4F-Fak | dygbhto
and Forest
Bl il T R - B H - G A o —F | EEE | REpE
B o 1 1 - ‘

120 A O I AR (TREEE)

Symbiotic relationship of forest microorganisms (Fukasawa)
85 13 Ml : FEAEA W oI & LA (FE T HESL)

Origin and symbiosis of eukaryotes (Fukuda)
814 W AMZAREOFA (MILEA)

Utilization of biodiversity (Suyama)
E15E:HEROFT LD (HILEA)

Lecture summary (Suyama)

< F#&EHM 5% /Record and evaluation method>
HERLE LR — o LA—PMIERNEOEHNB I, #B TR ZEICOWTHELWRIHZMA - 0%
32,

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

< #{%Z8% /Preparation>
BT BT B EYFER X OGS,

Biology and molecular biology at an undergraduate.

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

< RERFRSL2E /self study>
< R£F% - REAVIZE /Practicalbusiness>
< g% /Notes>

F 74— AT T = EATHRIT RS, HIEX — V% ETEMEE 2T S,
Office hours: Especially not set up, but always accept questions by mail, etc."
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Development Research of 2 Al AR AR AAL-AGES03] | 4% | bzzsygp
Frontier Industries
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
3 B E ' X =5 '

< HYHE /Instructor>
I SR - BTER O ORRBE - B EA

< g% 75—~ /Class subject>

AW RESEHIBIC BT B AFZEBHZE, BESEHARBHE & JM0 I EE O BIAR IC O W 2 3R 5 .

Understanding of the relationship between intellectual property and research and development, industrial
technology and in the field of bio-industry.

< FEDBMEME /Object and summary of class>

AR FESESI O AN B L CRlER TR T A0 il X FEBR AW EEFIRO MM 2 A LB REE 217
Z LT AMANORREIRD .

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>
¥5#F /intellectual property

< ZEDEEBE /Goal of study>

HEWREFII BT, A EE O PRGE & A 2 350 L2 GBS S N T b, KR TIRY 2504
WIRESEFIR C O B3 2 ARMGRZ HA L. XML OMRE BT 2,

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

< BEAR - HREEETFTE /Contents and progress schedule of the class>
1. A5 R
Introduction
2. FESEEE & AN
Industry-academia collaboration and intellectual property
3. JIRYM EERE DOBREL - FERTME
Overview of intellectual property rights-patent rights
4. I EEME D FEH)
Overview of intellectual property rights
5. FEEFHIE & HEFIAL
Patent application and acquisition of rights
6. SATHAR Sk A
Prior literature search on the technical field of interest
7. A E O
Utilization of intellectual property
8. PAiRim D IEHI
Overview of technology transfer
9. NyFy—fl - 7Y LT L F =y FTEHEOBIR
Current status of venture creation and entrepreneurship development
10. FESEHAMTHIE 1 SSEMZEEMI BT 2 Bl il 6
Industrial technology development theory 1 Technology development in research department of industry
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Development Research of 2 Al AR AR AAL-AGES03] | 4% | bzzsygp
Frontier Industries
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
% REREELaE X -
- - AM?2251 H A GE ;
KUEH 4 0% % 3 L
11, ESERABZS N 2 AZEWFZEERMIC B0 5 it
Industrial technology development theory 2 Patent application in research department of industry
12. FEEHAMAFG 3 AMICHo W F¥EL
Industrial technology development theory 3 Commercialization based on intellectual property
13, WFZEIENC BT %) X 7 453
Risk management in research activities
14, S & MERL %2 B3R 2 72 WFFE R ORI T 2 M E
Patent application and acquisition of rights points to note regarding publication of research results
15. KEOH&SER E Y

Social contribution and intellectual property in academia

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

< #EH218% /Preparation>

< HBRIEH KUBEZE /Textbook and references>
SEH - ZEGRE LKA E~ =27V
F¥EFE 77 v b7 4 — 24 (https://www j-platpat.inpit.go.jp/)

< IZERFREILEE /self study>

< E¥5 - RERAVIZE /Practicalbusiness>

@)

< f5% /Notes>
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Scientific English in Action 2 A AAL-ENGSZIE | 1542 B In7jwr

bH A 0T ] - B2 - G I o = Mo — 8 || BREE

i BRI T E > X -
SILH 5 8 il AMISSL | &k | A

< #HYHE /Instructor>
Ames Cheryl Lynn

< $%%5—< /Class subject>
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

< FEDBMEMBE /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.

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

< HEDQEEBFZ /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.

< BEARR - HREEETE /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.

< F#EEHE 3% /Record and evaluation method>
Attendance and participation* during lectures (25%) ; Reports (40%) ; Final Grant proposal (25%) ; Mini-
presentations (10%)

< #EfFSEZ% /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.

< HREH IUBEE /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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R RFHTEIRIIT T YR AMI1551 Yigh Sk

e 5

58 AR

< 5E7% - EpEAYRZE /Practicalbusiness>

is only possible for those who complete the final report and presentation.

< IZERFES2E /self study>
Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A pass

< {%# /Notes>
There is much to learn about presenting science. *Participation includes in-class discussion and peer review.
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< HYHE /Instructor>
(=PI -

< g% 5 —< /Class subject>
WREELY - RN OFERBN L WFIERS T

< IFEDOBEMEBE /Object and summary of class>
2 PIPL O EBES - KEANORESINE BT 20 5ERimiEEhd L < 13,10 HFLLE 80 Ky [ LL_E o> #E /4 if 2 4% B8
NOWFEE S EA TV, ZOREREELERT 5o

< F—"7)— K /Keywords>

< HEDFHZBIE /Goal of study>

FEFEIGE TH DT 2GR A F )V QLB ORI T DOHER & HMMEOR Lz 77—~ & L, 32l U TR 28
MR- THIJEZ 655 2 AMERZ RS,

<IBEARB - HEEHEETFE /Contents and progress schedule of the class>
FEDO—E%Z, LT ® Classroom THEAS - A4 L 97

We use Google Classroom.

< &M A% /Record and evaluation method>
2 \IPL O EBRAES - KHEANORESINE NS 205 imiEErd L <1d,10 H B LLE 80 KR [ LL_E o> #E 4 if 2 4% RS
NOWFERFEAT O, ZORPEHEEIC X ) FFET 5,

< #{§518% /Preparation>

< HRIEFKUBEZE /Textbook and references>

< IREBFREIFE /self study>
< 5£F¥5 - RERAVIZE /Practicalbusiness>

< f%# /Notes>
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7 s % HJE 5 AMI17021 HARGE popiil

< HYHE /Instructor>
Pl FEA - R il

< g% 5 —< /Class subject>
TMRARERIC B 5 WS R & AR RERBEREDMERF X H = X 4

Maintenance mechanisms of biodiversity and ecosystem functions in forest ecosystems

< FEDBMEBE /Object and summary of class>

AR NETZ 4=V ey —OREREZTZWNRELT, ey y—I1IBUTERHERE LTELT 5, %
FETIEHRERBRIIBI 2EWMEEOMIEA A = XL %I T 5 & L I, FMRAERERICBIT 2 WA B
RIS R E D X D i 2 SO DI OV TR RE b L IRH - BHRE21TO .

This subject will be conducted as an intensive course in Kawatabi Field Science Center (FSC) mainly for
the students in FSC. In the lesson, we will explain the maintenance mechanism of biodiversity in the natural
ecosystem. In addition, the lecture is based on the latest knowledge on the biodiversity function of substance
production and environmental conservation in a forest ecosystem.

< F—7)— K /Keywords>
W R, BRI A, WRERE. BT, TR AF ALK

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

< ZEDOFEBIZ /Goal of study>
BMATE A 2 PR O XMW E R 2 B 5, MEQAEORHMEZRIERX DI EZE) .
Understand the basic theory of forest ecology and the social background of research. For the ability to deeply
think about the sustainability of forestry production.

< BEAR - HREEETE /Contents and progress schedule of the class>
1. BMAEERICBT 2 AWHEEOS MM (Y Rl
Mechanisms of species diversity in forest ecosystems (Suyama)
2. BHMERBRICBI 2LMEOMFF A = X2 ($HY: fFL)
Mechanisms of maintenance of species diversity in forest ecosystems (Suyama)
3. BMAERERITBI A ERRGE (FHY Byl
Ecosystem functions in forests (Suyama)
4. HMATEROBRTORAERRE (02 Fil)
Environmental conservation function of forest ecosystem (Suyama)
5. WL RN L HAROW B A E (FHY  5RE)
Biodiversity and forest material production (Fukasawa)
6. WL IR L AR OFGEE (Y F L)
Biodiversity and forest sustainability (Suyama)
7. PARREMIZ B B RS RRE (Y F L)
Species diversity in forest plants (Suyama)
8. FMMEWIIBI AL (GHY - )
Species diversity in forest microorganisms (Fukasawa)
9. HMREMIZ BT B BIRNSHYE (GH2Y Byl
Genetic diversity in forest plants (Suyama)
10. AR B L0 & B O AR (GHY : 5RE)

Interrelationship between plants and fungi in forests (Fukasawa)
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11. RN 7 770 — 12 X 2 B OB 2 fRER (24 fil)
Analysis of genetic diversity of forest plants by molecular ecological approach (Suyama)
12. FRkti & AW oA HAE - ASENIE 9 2 WERBUSL o e B ($HY . i)
Global carbon cycle created by the interaction of forest plants and microorganisms (Fukasawa)
13. SURZEE) L AW OL R (FHY . 5RE)
Climate change and forest biodiversity (Fukasawa)
14. AEWBREE L MSE (02 fyil)
Biodiversity and forestry (Suyama)
15. AW Rk & Ry 2 ARIAES (BHY By L)

Biodiversity and sustainable human society (Suyama)

< &Rl A% /Record and evaluation method>
IR E U A= bo LAR— MIBRENBROENB LU, R CW ZFEIC OV TR LW A A 72 b D% 3
3 5%,
Attendance status and report. The report is a summary of lecture content plus a detailed comment on the subject
handled in the lecture.

< #fBF1&% /Preparation>
FEIC BT B A - R B X O A

Biology/ecology and molecular biology in faculties.
< HEREH KUBEE /Textbook and references>

< FRERFESNFIE /self study>
FH - B OBEIC OV TIEMRMIIR T,
The subjects of preparation and review will be shown in the lecture.

< 5£F5 - RHERAVIZE /Practicalbusiness>
< f#%# /Notes>

F 74 AT T = EREFICOWTIE, EREORMICEED 2 WVIZET A -V THIET .
Office hours: Questions will be answered directly or by e-mail at the time after the lecture.”
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HEEH 1 2 I —%3 (E321-1) AM?2421 HAGE X T

< HYHE /Instructor>
N

< %% —< /Class subject>
VW2 % M R LD FEA )T X )i 2 2R

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

< IFEDOBE/MEBE /Object and summary of class>
(R L s S (5530 | OWNEZHFEST 25 RABBE M & OM BN E T N2 WHSE - b2 mfiE %
¥k C R VW CHRT 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.

< F—"J— K /Keywords>
WAL WO S, EFIV, VE— YT VT
Microclimate, plant response, models, remote sensing

< BEDOFHERIZ /Goal of study>

RN T 70— F LT M2 R CTE L L) 5 .

Understand plant ecology and physiology with a quantitative approach.

<IBERB - HEEEEFE /Contents and progress schedule of the class>
Fiy & BB OMEAEH %2 R 720 DTz onT

1.

10.

11.

12.

A quantitative approach to plant-environment intertactions

B

Radiation

B R B ok

Heat, mass and momentum transfer
e & KD B

Plant water relations

I AV F IS E 756

Energy balance and evaporation
&AL

Stomata

TaErH &

Photosynthesis and respiration
e DRE

Light and plant development
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13, SUBEZEAL - REUH %

Climate change and atmospheric pollutants
14. AAE L EIE OUE

Physiology and crop yield improvement
15. HHE M

Practice problems

< piEHE/55% /Record and evaluation method>
HFIRI R HEH L R — M RO ZF DI EZ RAWIETMT 2

Comprehensively evaluate attendance status and task report and its presentation

< #fFEAEFE /Preparation>
BERMERONTWEIOT, HEXFEPEEIC RS BENRICHETAIZLZHOEKRT LA L.
As session time is limited, self-directed learning is important. Practice what you do about your class content
yourself.

< HEREFLUVUBZEE /Textbook and references>
Rk
iy & A (58 3R AL

Plants and microclimate, Third edition, Cambridge

< {FEIFEIFE /self study>
BERMEIEONTWE0T, HEFRDPEEIC L2 BENFEICHTL2IL2ALERTLIL .
As session time is limited, self-directed learning is important. Practice what you do about your class content
yourself.

< E¥% - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
74 AT T — VEMFIIEE 2% 1800 £ T
A=V TOEMSZ T 5
Office hours are after class to 18:00. Students can also email their questions.
E-mail address: koki.homma.d6@tohoku.ac.jp
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< HYHE /Instructor>
Gl =H - P 2 - g %

< g% 5 —< /Class subject>
RIZEEE Y AT Db L EE R R E 2 % BT 5,

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

< FEDBMEBE /Object and summary of class>
FIZEA Y AT A 2R R - AL TRREYE B T EPFEOKGTTICOVT, FTLE¥rT—va
YRTFAAN YV a AT, HELREMEICD L OV B L OHREIT ). SOICREEAEY AT AICHD
DA MLAEWFICHELTIE, ZE#HEY L LICA L ADMERHHIZOWTONREED S,
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—"J— K /Keywords>
Bz, . ABREE, R GREEEN). LA
Horticultural science, quality, physiological disorder, environment (temperature and light) , physiology of
flowering

< ZEDOFEBIZ /Goal of study>
iR 2 EfE L UC, WZEAEE Y AT AL EELRAMRE F TS5 L LI, FmickoTERH, FFIC
Bz a3 a=r—2 a YEEDES T 5,
Based on plant science, students understand advanced knowledge related to horticultural production system, and
develop ways of thinking and scientific communication skills through discussion.

< BEAR - HREEETFTE /Contents and progress schedule of the class>
HH Classroom [CBWTHERICHT 2R BHSEL I,
1. FZEAEY AT AT HEA
Introduction
2. REOWME—1 (h)
Fruit quality-1 (sugar)
3. REOME—2 (€5 3Y)
Fruit quality-2 (vitamin)
4. REOWE—3 (TI /1)
Fruit quality-3 (amino acid)
5. REOWME—4 (34T N)
Fruit quality-4 (mineral)
6. RFIEOEMEE
Fruit physiological disorder
7. BROmE
Vegetable quality
8. WPRORIEN I & AR
Vegetative and reproductive growth of vegetable crops
9. WEDMEREY 2T & (KW IY)
Vegetable production system (plant factory)




% % ® H 4 HALEL PO BHF N 27| BIREERE |79 Aa=F
FIZ=APE S A T N N Ve 2
The Science of Horticultural 2 A AR ABR-PLA503] AR5 Rk pdjybsq
Production System i o
BGE IR -BEH - 3By i WFa—F | fHSE | REPE
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10. BFsE oL Pk

Physiological disorder of vegetable crops
11, AETPIC AT 3 T D 5%

Effect of temperature on floral plants
12. BRI RIT T o2

Effect of light on floral plants
13. BiAEA B

Physiology of flowering
14. TEFFOIETE

Morphology of floral plants
15, F& o

Summary

< &M A% /Record and evaluation method>
TLEYTF—va v, FE LAR— METHHIET 5.
Presentations, discussions,reports, and so on are evaluated.

< #{FEZ /Preparation>
FEARFHOBE IR MR EZ VS & B,

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

< HBREH KXUBEZE /Textbook and references>
% # £ (Refernce book) :Yoshinori Kanayama and Alexey Kochotov (Editors) , Abiotic Stress Biology in
Horticultural Plants, Springer, 2015.

< FRERFESNFIE /self study>
TEIA S LW EICIEHENICSEELZAHT A L EENS,
To learn widely,students are expected to voluntarily use reference books.

< 5£F¥5 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
F T4 AT T — H B & OBRE RO D 72000, BEER 1620 ~ 17:20 SRR T 7 4 AT T — %% 5 (M
DOFEH T O AR PIIMREZ AT %)
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: yoshinori.kanayama.a7@tohoku.ac.jp
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< HYHE /Instructor>
WA iz

< g% 5 —< /Class subject>
WROL K7 O - (b - W - AWsEE , B, 58 ST Z B L, Fmc&bL912% %,

< FEDBMEMBE /Object and summary of class>

DAENIKEE & ARHIEBZIE T, WO S KE L, BERABETICH 5. TR E OB HEEIIHEL TX
&L, BV RENT T, KINEE KL TRIIR HESM O REE 5D 5, —T7, WAoo KREfZRIE A > 7)) 7
FRUFOb DA, TIEORERD Rv, KD WD DN, 2 OHEE LT, BIRRELHO
RIELHVED, INLOTIEORMNZ L 282 BRICIEAER. T8O - I, oot - BaEms, i
BUERE, AURGIEEL. EWiEgh. Ba. Ah. K[ELE), WL, FLTH L. KR TIIIRO 1E LEHE
AR 72 KOLK T3S O TL F3E - AR - 5008 - RSB 2 BB 2 6D 2 & T2 12 X 2 30k B &
CHamzdT) 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—"J— K /Keywords>
8= Q)RS = A = o < e = 281/ 0 i = -4 29 Y (32 e = -5 |

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

< HEDFEBHE /Goal of study>
RO TIEEFOME (LR - W3k - (b2 - SRR - Ao - 708 - KRR 28R L JmT
E5E91Ih5.
Students understand the outline of world soil resources including soil profile, physical and chemical properties,
mineralogical components, soil genesis, classification, and utilization.

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

85 1 80 S TR X 4 & L CORERB A O TS EE LI LoD FAO O HESH E DK AT .
Characteristic division and classification of world soil. Comparison of USDA soil taxonomy to WRB of
FAO soil classification.

oY)V GRARTEE RS BHBEEA 22 Tn5) e A MYV (FIRETEDEY L T5) ,
AR EV NV (ALFe OBBIHA) OBEE
Gelisol, Spodosol and Hisosol

F3m: 7y T4 VIV (M ALFe 2% ®mIC&T) 4+ F 2 Vv (BEALSEY DM 2 iRA) | oN—T7 14 v (BEE
WL e L G, BEOBM, AV v 7r Y4 FORE R EDHHETH SH) OBE
Andisol, Oxisol and Vertisol

BAL 7Y T4 VN (BRSET OTIELD HBREREZRD), TV T 4 Vv (it EREZ RS | HAEaf
P, BY VYV (BY) v 7 REERD  IREREORILEIREDE ) OB
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Aridisol, Ultisoil and Mollisol
B5m TN T 4 Vv (R LOBEERELZHD | EIRES ), 4 27T 1 Vv (BEERIEH 2
IV, TV T4 VIV CRIVR 1) oM
Alfisol, Inceptisol and Entisol
556 0l KILIK T3 ERE : B, AWy, S0, N2y 2 | el 7 E O FE IR 0
Genesis of volcanic ash soils. Effects of parent material, biology, climate, human, topography, time and so
on.
87 1] KIK L0 59 -USDA OG5 HEICBT 27 v 74 Y IVO5H
Classification of volcanic ash soils. Classification of Andisols based on Soil Taxonomy by USDA
85 8 Il KILK 3B ORERL S (BAF . SEWAHLE , S5 2 & 25k, A HER)
Constituents of volcanic ash soils: Parent material, mineral composition, formation, the transformation of
minerals and organic constituents.)
859 I KILK OB - (LA RRRE - fF A BB A 4 W, FLRRARE & k. ARE ()
Physical and chemical properties of volcanic ash soils: Charge characteristics, anion sorption, porosity and
water retention, and bulk density.
100 HEEE R ORI & R4
Sustainable utilization and conservation of soil resources
LA o P Yy 7 A (BAREHS) B L OB 12 X 2 SO & i
Recent topics
12l ko Py 2 A2 (FESEHT) B L O8I X 5 CREA &R
Recent topics
13 i o P Yy 7 A (TEIRKRE) B X OSE IS X 2 U &R
Recent topics
14l ko P Yy 7 A CRINK 1) B X OZE I X 2 SO & i
Recent topics
SE15M : XA ROBEE B L O X 5 AR & B

Recent topics

< A&l A% /Record and evaluation method>
PR O & ST TR DS INC X 5 .
Evaluation is performed based on attendance and the introduction of literature.

< #EfFSE% /Preparation>
BRIETROBEEZPLISRHTOERZ N Z 20D 25 . Z OMOHREFHI L H O BRI EATT 5O TFHIC
HHTsZ 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.

<HREH LVBEE /Textbook and references>
Keys to Soil Taxonomy, 12 it USDA (2014) .
(https://www.nres.usda.gov/wps/portal/nres/detail/soils/survey/class/taxonomy/?cid=nrcs142p2_053580)
Volcanic Ash Soils -Genesis, Properties and Utilizaiton. Shoji, Nanzyo and Dahlgren 3 ,1993 (Z)Vt ¥ 7)

< {RERFREISFIE /self study>
BeA SNEERNC X AIEOTFHE LEBE TV, BT v idibiud, FimmIcgii+a 2 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.
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< 5E7% - EpEAYRZE /Practicalbusiness>
< f## /Notes>
1) 74 A7 7= ZROFMHFRTH . RO ISR TE b > L FHHEICHT 2EMLBINSE LR EOM

HREATS oM h . X — )V U TR R .
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: tomoyuki.makino.d6@tohoku.ac.jp
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< HYHE /Instructor>
Vi FE - B Seh

< g% 75—~ /Class subject>
R L BB OMR, REE P L - BRERE O -0 0 TEE I HREE M
Relationship between agriculture and the environment; soil and crop management for environment-friendly
agriculture

< FEDBMEME /Object and summary of class>

PEFER AT LR MR ADNZEN L7228, ZHICRE ) AR TONTE . L Lad' s  mERENERLEE X
ONTELREDRFEUAENTL2HFE D AL, BWALAHELT L, ERBRIEIC KR E 2 AME 52 Tn5 . 22T,
AN OBINMER K $ % kel & SREEME 2 Wik T 57200 & LT, BB LI L2 130720 0 TIEEH
BEAEHIZOWT B OMAL#ERT S . F/2, ZNETNDO NE Yy ZIZOWTHERINEESB CTHMEL , 205 EH
fif & B O W TR 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—"J— K /Keywords>
HERBREE | HuISBREE , BREGRAI SR A R | IR ARER A B EIRAIRBR S AR
Global environment; Regional environment; Environmental-conscious food production; Soil management; Cultivation
management; Resource recycling; High productivity

< ZEDOFEBIZ /Goal of study>
FESEBRBE I b B it OWF B &2 B L, B2 U C, e & U CBRBE &R L 72 R 2 A 7 212D
Wl - ZRTE LX) IR 2IZHIIOTS .
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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
¥ED—EB% Classroom CTHMUS - 2t 3 %,
1. BWIEREEE~OT Tu—F (FH)
Resource recycling agricultural system
2. KHEsEOFRME (FHH)
Sustainability of crop rotation in paddy field
3. KHOEMEEZ O CHHE (FHH)
Issues of productivity of paddy field
4. BEERRIIBI A2 oOERE (WHH)
Dynamics of organic materials in agro-ecosystems
5. WRARE B3 T O & A e 1 (PHH)
Recent technology for next-generation agriculture 1
6. RMAREY BE3EAT T T O & A pEtE 2 (PHH)

Recent technology for next-generation agriculture 2
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7. MBOWE Ny 707 LEYF—Y 3 v ()
Presentation of recent research topics and discussion on the topic 1
8. MHOWE Iy 707 LEYF— 3 v 2 ()
Presentation of recent research topics and discussion on the topic 2
9. WMBDOWE Iy 7T VLEYF— 3 v Eitm3 (FH)
Presentation of recent research topics and discussion on the topic 3
10. ®RFOMEIEYy 7 DT LYY F—Y 3 v a4 (FH)
Presentation of recent research topics and discussion on the topic 4
11, BEMKEEEMEICBIT 2 EF VoA (HE)
Availability of modeling for agricultural science
12. BMOKEEMECB I 2EFVAE  (HE)
Application of modeling in agricultural science
13. TEFEER B 2% 0%E 1 (HE)
The role of root system in crop cultivation 1
14. TEFEEEC BT 2% 0%E 2 (HE)
The role of root system in crop cultivation 2
15. 5V - EUHRRICH TS Ny 207 LEYF—va v Ll (HE)
Presentation and discussion the topic in relation to modeling and crop roots

< &M A% /Record and evaluation method>
TR LR — N CEM . 2N ENOFHEE AL 50%, LT 50% THD . LAR— bOT—<IE#HOTTIRRT S .
Class participation 50%; Essay 50%

< #EfF#E%E /Preparation>
FRRERCEREMEIC T2 Yy 2120w g, Al TS O DEMICHE S L3, 26 ERE
L FELT 28535 .
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 KUBEE /Textbook and references>
WO Ny 7 THAHID, BHFHFITE D, BET 2 ER 2 ENEA L, e d L IERLTWEIT .
Handouts are provided in each class session.

< IZEBSESR(E /self study>
ERNBICE T 2 # LSS 2 & MBI U, RTICERT 5 .
Students are required to read scientific papers related to the content of the class. The papers will be identified,
when needed

< 5£F% - RERAVIZE /Practicalbusiness>

< f#% /Notes>
F 74 AT T —  FIEREERSRE SR | K H 12 K T13 Ik
VG2 mizuhiko.nishida.a2@tohoku.ac.jp
MBS tazy@tohoku.acjp
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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< HYHE /Instructor>
Bl gk - A SRR - AR E=A

< $%%5—< /Class subject>
BREL R SRR T2
Environmental Plant Biotechnology, Advanced Lecture

< FEDBMEBE /Object and summary of class>
BRED WS T2 5 2 A O 5E 2 25685 SIS IS D 72 0 28 5 2 B n R 2 AW 2 F v 7 SR80 oAl P
THICOVTERERED L, 7/ AREBMIIOWTERT L, (1) BECEIG Y L7223 2 MWr5es o84
BLO (2) B T-HUERZ Y 2 CBREGEIGHY LT 5 XA £ HY IBATHREL TH@RT 5. (3) FEE
FEROMHNCEDL L L R— T E2HRHL T %,
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>
BREGEIG, WA A 77 o ad— Wi FE(EY, SRR, 7 s,
Environmental adaptation, Plant Biotechnology, Plant Molecular Genetics, recombinant DNA, Transgenic plants,
Genome editing

< HEDQEEBZ /Goal of study>
AROBRICE EE 5T, BREGEISHY T T 2RI OVWTOERT, TA T4 70 Y M WiRo#EDIT,
MR gL 7 I W TRA I BT 5,
Learn about idea, directions and methods for environmental plant biotechnology using various approaches.

< BEAR - HREEETE /Contents and progress schedule of the class>

FEARMIH T TIT) o

+ v 54 v OYifr Google Meet & I\ 720 TV & 4 Al & HUERERD, — 0. FEZEskm g o B,

Bl AV Ty TF— a3y &4 AOBRBLEICHY T3 2028/ Glfa IR 2 8o Ed) & iwm (Bl
Orientation & Introduction of history of genetic engineering

852100 A A ORBGEIGHY T2 298 (iwtk) i (Bl
Introduction of our research on rice (chilling tolerance)

8318 7 7T TR O BRBLEIC A TS A F2ER A (RgR A% L Etmm (Bl
Introduction of our research on on Brassica species (protoplast fusion)

B4 77T SR OB LB AR GEB T L vy y) LRl (B
Introduction of our research on on Brassica species (pollen allergen)

855 8 A4 A OBRBLEICHY T3 2 0F9efr (Eddiutt) & imm (Bl
Introduction of our research on rice (insect resistance)

Fom:HEI MY R TS AEEEIZE T 2 07EH (IR A ) &t (Bl
Introduction of research examples on genome barrier between nuclei and mitochondria (cytoplasmic
male sterility)

E7ARFERECEATLEY T = ay (4 A B C) i (HY: B
Presentation by each student and discussion.

B8 KEkACEATLEYF—Yay (D EF) i GHY: B
Presentation by each student and discussion.

O KRERAECEATLEYF—Yay (RAEGHTD Liti (HY: Bl
Presentation by each student and discussion.
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EI0I : KFEBAEICE 2T LY F—Y gy (AT K L) &R GHY: B
Presentation by each student and discussion.

EE11IN AR T R A JEaE & R (J02Y : AR
Introduction and Discussion of Cell Agriculture

gE120m  FEERAE R OMBUCEI b 25 (B2 A, B, C) (#HY4: fi)
Presentation by each student and discussion.

SE13MM : FEERAE R OMBUCE D B 5TE (#E D, E, F) (GH2Y : fHik)
Presentation by each student and discussion.

EE14M  FEERAE R OMBUCE D B 5E (ARG H D (H2Y: )
Presentation by each student and discussion.

SE15M : FEERAS R OMBUCE b B 5T (R ], K L) (H24: i)

Presentation by each student and discussion.

< &M A% /Record and evaluation method>
P 60%. £ I FEFK 20%. Faa~NOS 20%
attendance 60%, presentations 20% and class participation 20%

< #EfH218% /Preparation>
BTN SEE TRAMREZIT) 720, BB LmIEE2HGEL, YLIBEHOBR* LD D,

Make a PowerPoint presentation.

< HREEBLVBEZE /Textbook and references>
RIS Lo
S [PHESER - BILgkE (2021) T NA 45 27 2 0y — 0 a—BE Es i T AM—] sdeksy i
hisx
ISBN 978-4-86163-360-7 C3045
77 AR BT A KRR LE
No textbooks will be used.

< IZERFREILEE /self study>
LRI B L 7RSS R BT b0 IATERHI DO W TELET 5,

Read relevant information and documents.
< 5275 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
F T4 RAT T — iR T R BREEINAEY T R (B408) . (FEZHiL. RilE. 20T %)
E-mail: torikin@tohoku.ac.jp
Office hour: any time in room E408.
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Advanced Lecture
Bl G T R - B H - G A o —F | EEE | EEpE
Bl LIF—®3 (B2 | AM2422 | HAGE |
KRR H 2 FEHy

< HYHE /Instructor>
W e - R OEE

< g% 5 —< /Class subject>
BHRoObEEREE, RS, &mpikk

Insect chemical ecology, insect photobiology and pest control

< FEDBMEBE /Object and summary of class>
BEOEMRLITEH L. RO S ST 20 ), ffShTnd, FRIC, bt Eiud R R oA -
TEOIFFICRELRHFIIR L %2> Tnd, REFRTIE, BRI PHERARRICEG 22 BB IUTZELbE H W
ERPFRFAIOWT, HEIC L 2500 B L OB X 25w L FmIc L - TEE T %,
In this course, students will learn about insect chemical ecology and insect photobiology.

< F—"— K /Keywords>
IO RBHEE, EHILEWE. 3R bR T ot Empik

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

< HEDQEEBZ /Goal of study>
TR AWM R OER - 7THII G 2 5B OVWTHERE AT, 2o 2 FERPBRADIRHICHT2IT 57:0
DOEFELHRBTH L2 HIET.
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.

< BEARR - HREEETE /Contents and progress schedule of the class>
- XIED—# %, Classroom THUE - #ft L 37
1. BRHROEHRILAWE (HY 9 M) Insect semiochemicals (Prof. Hori)
2. RBHOFEERINE WL (FHY %8 M)  Insect host selection and plant chemicals (Prof. Hori)
3. W UWE AR L2 ERoTEME HY 8 M) Regulation of insect behavior by plant secondary
metabolites (Prof. Hori)
4, BHONIGE (FHY ¥ HEf) Reactions to light in insects (Prof. Hori)
5. eoRemzh (FHY ¥ M) Lethal effects of light on insects (Prof. Hori)
6. B X BECHN L R (bR RESE) (H2Y 38 HEf0)  Presentation by students and discussion (Insect
chemical ecology) (Prof. Hori)
7. ZAlAC X BRSO & RTER (WBAG - fLFR9BERR) (JH24 Y8 HEE)  Presentation by students and discussion
(Physical and chemical controls of insect pests) (Prof. Hori)
8. ST & i atam (ZOMBLBRFA) (JHM 38 M) Presentation by students and discussion
(Control techniques of insect pests: Others) (Prof. Hori)
9. MEEROBBRMIZEDOMA (JHY: K 52) Introduction of research on rice pests (Asst. Prof. Nagasawa)
10. MEEROBBRFZEDRE A1 (FHY: E# #Z) Introduction of research on food crop pests 1 (Asst. Prof.

Nagasawa)

11, HEEROBBRIIZEDORE A2 (HY : K #%) Introduction of research on food crop pests 2 (Asst. Prof.
Nagasawa)

12. R EROBEEOMA (HY: K& ¥ Z) Introduction of research on fruit pests (Asst. Prof.
Nagasawa)

13, ZWAlcks 7V ryF—va v eifm (WfEEmR) (HY: E#® #HZ) Presentation by students and
discussion (Rice pests) (Asst. Prof. Nagasawa)




#% ¥ B H %4 HAT R PO BrHF N V7| BHREAERE |79 Aa—F
JEH B B A R R N i
Insect Science and Bioregulation, 2 AR AR ALS-BOA504] | #:4FEFa% | 7egkhds
Advanced Lecture
Bl G T R - B H - G A o —F | EEE | EEpE
Ll LIF—®3 (B2 | AM2422 | HAGE |
KRR H 2 FEHy

4. Z#EAECEIBT VLYY F—va v EFE IfEEm) (HY:E# ) Presentation by students and

discussion (Food crop pests) (Asst. Prof. Nagasawa)
15, ZH#EAECIDZTVE YT —vaybitim CEBER) (Y : B #Z) Presentation by students and

discussion (Fruit pests) (Asst. Prof. Nagasawa)

< RAEEFMi 5% /Record and evaluation method>
B TA ANy T a VIZBITANELRBEICL )FFHGT 5,
Presentations, discussions, and class participation.

< #{§Z18% /Preparation>
IS RHAE, BHEbAA RSB X ORI T 2 OB EICED L L,

Students are required to obtain informations on applied entomology, insect chemical ecology, and insect

photobiology.

<HREH KVBEZE /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
xR FH L ERBROZDODOFG &, RS H—HE - FHESE - KERME, ) B3 - £ SEB R A 7e i
P ESER A e v 7 —

< IZERFREISLEE /self study>
REBMIRONTVWAIDT, AFEFEPEEICL L, FH - HHELTHTIEIHNICTHI L,

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

review for each class.
< 5275 - RERAVIZE /Practicalbusiness>
< f#% /Notes>

F 7 4 A7 77— (office hours) JoMRBHMZEAFEE (E406) : B 232 LA WASHMNIC T B4 Y b2B 2 &,
E-mail: masatoshi.horia3@tohoku.acjp (3). atsuhiko.nagasawa.e7@tohoku.acjp (Fi%)
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< HYHE /Instructor>
e K%

< $%%5—< /Class subject>
B RS E R D 2R E. FUH ST 2 FREAMN. ORI B MM o fetk & fE N - gz
54
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.

< FEDOBMEBE /Object and summary of class>
BB, BHEICED 2 EENEE FIH SN T2 BN, s OBEORE. K O EH B M oW aE: &
MEMICOWTO#RL, ZHAICL2FHMEE T - T LTI,
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>
TEMI OB B, SanFetE. FIH SCw BB RN, 5o d S

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

< ZEDOFEBIZ /Goal of study>
B GAEY Z & 1282 2 F A HE R BRI O W CB# L. mramo et L BES2mY . WE
TEMFII BN TEHBED L ) BRI LENICOVTHHEHDOEZERTSL LI TR 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.

<BEAR - HREEETE /Contents and progress schedule of the class>

1. A5 R
Guidance and Introduction

2. BREEAM : 7/ 2GR O I & BB 1
Basis of molecular plant breeding

3. BREEAM 7 2B O I L BRE R 2
Basis of molecular plant breeding

4. BREEAM : 77 DGR O I & BB 3
Basis of molecular plant breeding

5. B : 7/ MG I & BB 4
Basis of molecular plant breeding

6. B E ARG ARAM GO & AL
Breeding and sexual plant reproduction

7. B EAEG . ARAMEEO BRI B R 1
Breeding and sexual plant reproduction

8. HHE & A : AHRAN GO BRI HIEFERE 2
Breeding and sexual plant reproduction

9. B AR ARAHEMOFTHTOMWM B L OHE
Breeding and sexual plant reproduction
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10. BREOEFIZOWTOFEAE (FAEO, @)
Oral presentation of one's study on breeding
11. BEOEFIZOWTOFRAE (FEG, @)
Oral presentation of one's study on breeding
12. BEOBREICOWTOEERMRE (246, 6)
Oral presentation of one's study on breeding
13. BEOEFIZOWTOFEAE (FED, ®)
Oral presentation of one's study on breeding
14. BREOEFIZOWTOFEAE (40, ©)
Oral presentation of one's study on breeding
15. BHEOBEICOWTOEERMRE (A0, @)
Oral presentation of one's study on breeding

FHIZEDHNED—E %, Classroom THUE - #AEL T3

< &M A% /Record and evaluation method>
FEERBIE, FREEE. SN0 X 5, FHEE S I FN 21 20%. 40%. 40% TH %,
Students are evaluated on the attitude toward class (20%) , presentation (40%) and participation in discussion
(40%) .

< #fg=M&% /Preparation>
—EOVTIE < RIS LTV 2 BRI D W CHIR & TR T < 7o THIERE UKD | Comme, [5
fliseffge (HARFM4) ] [Breeding Science (HAFM®4) | TH¥ETH &,
Prepare and review the text 'Plant Breeding'to deepen knowledge of general breeding techniques.

< HEREH KUBEE /Textbook and references>
1. REPHE R 5 R JLSeRS - THREW M SO R
2. RThhrslEy ) —X 1 @IEFOIESE 2 W JbSekss - THER W
3. Breeding Science. HARFHiFAE

< IFZERFREISVRE /self study>
FEMEDOEMEAT ) o
Prepare presentation of one's study

< 5275 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
(1) 74 277 — EFHEWO 163071800 MY EI=E A 7Es
Office hour: 16:30-18:00 on every Friday
(2) e-mail address: hiroyasu.kitashiba.c7 © tohoku.ac.jp
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i F A Bl 3 — 2 i ]
S 2 (A312) AMIZZZ | BRI

< HYHE /Instructor>
e R - 2 BE-EmT T

< g% 5 —< /Class subject>
i & FAR DI % 55 F- L~V CRES 5

Comprehension of plant-pathogen interactions at a molecular level.

< FEDBMEBE /Object and summary of class>
T, AW EIRIEMAE OM B % 0T LAV TERET 2 & & DI, WERA S D EE & 18 A o ik
VAT AIZOWTESR, iz, AR L G A AN A. R TR L. AT 5.
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>
FEWD - 95 JEUOAE W A AT /Plant-pathogen interactions, Fi¥9% 4K Putk /Plant disease resistance, T7 =27 ¥ — /
Effector, 5585 T /Avirulence gene, #Ii {57 /Resistance gene, ¥ 27 F VIEHILE /Signal transduction

< ZEDEEBE /Goal of study>
AREEO TR B, WEBAEY OW & E TR ORE Y X7 2082 L T, fY &R EROBEMEZR AT
R Z ST LRV TERIEIIH D, Tz BHFERXOHMR, TLEYT—2a v ORAFVEMEEES,
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.

< BEAR - HREEETE /Contents and progress schedule of the class>
1. AV xzry5—av
T B2 0 JE A
Orientation
Basics of Plant Pathology
2. TTITRIEMSIROFHA A= AL 1
Mechanism of Clubroot development (I)
3. T I RBERIIIFORIGTA A =L 1T
Mechanism of Clubroot development (II)
4. A % -V LREMHETEH 1
Interaction of Magnaporthe oryzae and rice plants (I)
5. 4% -\ BINRAAHEIER 11
Interaction of Magnaporthe oryzae and rice plants (II)
6. ZTAEFEIC X DA T
Presentation of papers by students (I)
7. ¥ )AL 74 VADEG LB 1
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (I)
8 FawUEHA A NADREYLKPE 11
Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (II)
9. T X BRSO 10
Presentation of papers by students (II)
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10. MiWSIED T T4 3 v 7, EYBERREUE, 3R 1

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (I)
11. WRIEDO T I 4 3 v 7 BRI S8@EiE I

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (II)
12. Z% B X AR T

Presentation of papers by students (III)
13. A A ARG & T3 me M 2 FIUH L7z BiBR

Rice seedling rot caused by Burkholderia glumae and its control by soil bacterial community
14. 77 X< HA 2 G L 72 Ris & Bk

Control of plant diseases utilizing plasma technology
15. Zi2R B X AR IV

Presentation of papers by students (IV)

< Bi&ESHE 5% /Record and evaluation method>
W & A TR 2RI L 5.

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

< #f5Z1&% /Preparation>
HANCERERATTHDOT, TRET 5,
Before each lecture, reference materials will be supplied. Students are required to prepare for the assigned part of
the reference materials.

< BREH KUBEZE /Textbook and references>
%% /References (1) MWK 45 2 L X7k (2) Plant Pathology, Eds., Agrios, G.N. (2005) , Elsevier, (3)
Induced Resistance for Plant Defense. Eds., Walters, D.Newton, A. and Lyon, G. (2007) , Blackwell

< IZERFREISLEE /self study>
BEFMIRONTWLOT, BELMENVZAFFEPEEICR S,

The session time is limited, so self-directed learning using the reference is important.
< 52¥% - REXMIZE /Practicalbusiness>

< f&#% /Notes>
7 4 A7 7 =1 FEH D 10:00-16:00 & 3 % 55, 29 Hi1 2 e-mail FCTHAET S T Lo FEHOMMEIGITHERIEIIR T,
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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Microbiology v el
Bl G T R - B H - G i WFa—F | fHSE | REPE
GipE LR 4o 1 = s
7 O flri % HJE M AM1702 HARGE p o]

< HYHE /Instructor>
TEE ROKER - 2 TAE - M HEEA

< g% 5 —< /Class subject>
TREAEY & B - ¢ b OBIfRO % H AT

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

< FEDBMEBE /Object and summary of class>

B ORI LRI OGS L ) KERBEEZZ T 205 BWHROMAMIZL > T FoffErsEsh
BIEBLHL B, WEMEDEEHY - v FOBRIIOWT, ST, B, B, RS YL
PR 2R 5

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, BAZTRNT. 0TS

Microorganisms, gene analysis, molecular epidemiology

< ZEDOFEBIZ /Goal of study>

BREGZ BT 2 9 R RN AR, IR ORI B, B AR T AT I X BB IS o W L, AFZEICTR
MT&EZX912F %,

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.

<BEAR - HREEETE /Contents and progress schedule of the class>
1. WEMA o & 1

Detection and identification of pathogenic microorganisms 1
2. R ORI & W 2

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

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

Pathogenic microorganisms in enviornment of animal production 1
5. B EREBRBEIAFAE T B I I p A 2

Pathogenic microorganisms in enviornment of animal production 2
6. BYWIEREBRBEIAFAE T B A 3

Pathogenic microorganisms in enviornment of animal production 3
7. EYWIEREBRBEIAFAE T B A 4

Pathogenic microorganisms in enviornment of animal production 4
8. WL DAEHERR 1

Propagation pattern of pathogenic microorganisms 1
9. JRIEBAEY OIRFERR 2

Propagation pattern of pathogenic microorganisms 2




#% ¥ B H %4 BRI EL PO FrHF >N 27| BRBAERE |77 Aa—F
B A o - |
Sustainable Environmental 2 A AR ABR-BOA506] AR5 EREEE bvsibth

Microbiology i I
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
ﬁﬁ;ﬂ\:ﬂ % EFI 49 = Eiit
10. R IEAEY OIRIRRE 3
Propagation pattern of pathogenic microorganisms 3
11 R EAEY ORIk 4
Propagation pattern of pathogenic microorganisms 4
12, ANERIGE G 1
Zoonosisl
13, AERILEEGE 2
Z00nosis2
14, NERILEEGE 3
Zoonosis3
15, AERILEEGE 4
Zoonosis4
< &M A% /Record and evaluation method>
MR E LR — b, EBRNAELENT L L LI, #ER TS HEHO—FIZONWT, FELWHIZINZ 5.

< EH$18% /Preparation>

IRHEE N Y N7y 7 IR S, L, 2014
BREEBE o7 - AR TR N HAREREE A S A 0 Sl SOK SRR, 2018
BREERE 29~ = 2 7V AW — S EilE, 72 4 2 Hilek, 2009

B e AR O B RS ML B, 2019

DR 2 AT B0

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

< IZERFREISLEE /self study>

< 5£F5 - RHEKAVIZE /Practicalbusiness>

< f#%# /Notes>

BRNEA =V TZTHT 5,

J : kentaro.kato.c7@tohoku.ac.jp

%M : chika.tada.el@tohoku.ac.jp

f8H : yasuhiro.fukuda.b7@tohoku.ac.jp
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BGE IR -BEH - 3By i WFa—F | fHSE | REPE
%M IS BN BL S O — A SERE -
KU 4 i3 (A15) e R

< HYHE /Instructor>
g IR - B

< g% 5 —< /Class subject>
REOBACNITEIIFHG (B & 2580855 O )

Genetic evaluation in livestock: Breeding value and variance component estimations

< FEDBMEBE /Object and summary of class>

Fis% OB I FEME: (F12, EHIREE & BLUP #:B X OG5 s 5 OHEE) 182 W T OGN T % 2425,
PRETHERE PRI DRRICL o TEED L, EEZDTEZTEL TS, HFEICI S THNEEAEETLI L
V5o

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—7— K /Keywords>
BRIFEITREG . B R, Rhmiass, IR G €7V, B#BHIEE: BLUP ik, 7/ 3 v 7 5l @if5iy/ 85 X —
y —
Genetic evaluation, Population genetics, Quantitative genetics, Linear mixed model, Selection index, Best linear
unbiased prediction method, Genomic evaluation, Genetic parameter

< BEDOFHERIZ /Goal of study>
Fi OB R FME 12D W C RIS 2 PR 2 1R B o

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

< BEAR - HREEETFTE /Contents and progress schedule of the class>
A EFEL T 205 #fllid7 7 ANV — A TENT %,
1. B E O 720 ORTEACEK
Linear algebra for breeding value estimation
2. EIERY O I
Introduction to quantitative genetics
3. I RN D ZE AR
Introduction to genetic evaluation in livestock
4. BEPIEE & IR & SRk
Selection indices without and with constraints
5. AN MARFREATHI & 2 D475
Additive genetic relationship matrix and its inverse
6. MIZERAGET NV EREGET IV (BLUP )
Linear mixed model and mixed model equations (BLUP method)
7. B O BLUP &7 =< VET IV
Univariate animal model
8. BRIEHAIRSCHUB AR EEL T = VET L
Animal models with random environmental effects and/or maternal-trait animal model
9. ZIEDOT =< VETFI
Multivariate animal model
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10. 7/ 3 v Z75Hli1 (DNA %—%—)
Genomic evaluation 1 (DNA marker)
11. 77 3y 75l 2 (/i)
Genomic evaluation 2 (Shrinkage estimation)
12. 77 3 v 73l 3 (GBLUP i%)
Genomic evaluation 3 (GBLUP method)
13. @IEM/XT X =% —oHfiE 1 (HIRA & &)
Estimation of genetic parameter 1 (REML method)
14, BIEST A= —OHfiE 2 (REFRETVITY X 4)
Estimation of genetic parameter 2 (Iterative calculation algorithm)
15. BIZM/8T X =8 —OHE 3 (FT AT ¥ 7)
Estimation of genetic parameter 3 (Gibbs sampling)

< &M A% /Record and evaluation method>
WEB L OEHE, LAR— PORREICL > TREMWIZEFIT %,
Evaluation is performed comprehensively based on attendance, some reports, and presentations.

< #f5Z1&% /Preparation>
LNV ORI LRt 2 L CHB L TBALENH L. 3 GE1R-&90) TE/ — My arafl
H3a720, 7ur7545v7 1 "MATLAB" F 7213 "Octave™ 24 Y A =V LTHHBT LT &,
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 1lst to 9th
classes.

< HEREH KUBEE /Textbook and references>
BRI AR T %0 72720, IRWOBRINCEBBELBET 2550H 5,
Handouts used in lectures will be distributed every time. However, we may show you a textbook before the first
lecture.

< IFZERFREISVRE /self study>
THXAPOWELHOHUERZFEH L TLAHT L,
Students are required to prepare for the assigned part of the designated handouts for each lecture.

< 5275 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
F T 4 AT T — BRI A, HECA =V TT R VP RS Z L,
HLH% L :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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G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
A 1 E = g
7 O Ml % H AM1431 HAGE X T

< HYHE /Instructor>
oM AE R

< g% 5 —< /Class subject>
By L B E ORISR E) IH)

Research topics of animal physiology

< FEDBMEBE /Object and summary of class>
AT ASONRES X UCIRORFOMERRRLEHA. TLEYF—Ya v FHILI0kY, KFkT
e % D T { L CTEBEN R EAM R E 2 & %5
This course aims to improve the students' ability to discuss their reserch issues by the presentation concerning to
the latest literatures of ruminant phyusiology.

< F—7J— K /Keywords>
By LR, By ¥y R, FLEYTF—va Y
animal physiology, topics, presentation

< HEDQEEBZ /Goal of study>
KEFBETOWEZHED T L TORBWEZRDE TV EY T =Y 3 YHIl2 D %,
Students will develop the abilities necessary in academic research.

<IBENRB - HEEEETFE /Contents and progress schedule of the class>

51 Il

5 2 Il

55 3 Jal

55 4 Jal

55 5 Jal

56 Il

55 7 Jal

4 8 nl

59 Il

£510]ul

51110

5121

SBR[ 8 0 A B R

Physiological characteristics of rumen in ruminant

PSR O 53 E N DAL & WX

Digestion and absorption of rumen in ruminant

BB R OSB3 H N ORISR o A BRI 70 B ik
Physiological functions of short chain fatty acid of rumen in ruminant
SB35 D S & e OE el R

Current research topics of rumen in ruminant

SR OB - AR

Metabolic physiology in ruminant-Carbohydrate
EREDORHAEM - 5 V7]

Metabolic physiology in ruminant-Protein

PSR DA - NI

Metabolic physiology in ruminant-Lipid

B3R H OACHHE & o OB FEE) R

Current research topic of metabolic physiology in ruminant
SR E DWW A PE—HUR T E8 & T ik

Endocrine physiology in ruminant-Hypothalamus and pituitary gland
BB IR DV 53 Wb H BE— ik

Endocrine physiology in ruminant-Liver

BB FRTE DV 53 Wb H BR— R i

Endocrine physiology in ruminant-Pancreas

S FRE DWW AR & Tl OB FE B

Current research topics of endocrine physiology in ruminant
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[Advanced Animal Physiology

Ty 2 R A 2 AR AR ABR-ANS508] | ‘F4FBdik | fiwefmm

BH A JUT ) - MR - R o = Mo — 8 || BREE

[[IEGEEN % H 3 ;
7 O Ml 2 H I AMI431 H AGH X T

SE13M EIFRE OB L i OWFZEE) )

Current research topics of growth physiology in ruminant
1AM MBI E OWFLAE R

Lactation physiology in ruminant
SE15M  SZI5E OWFLAE R L i ORFZEE) )

Current research topics of lactation physiology in ruminant

< piEHE/55% /Record and evaluation method>
LAR—= N, K, HHCiFET 5.

Students are evaluated on submitted reports, their presentations and class participation.

< #fFEAEFE /Preparation>
TN BWENEZ oItz L, BUREBAEZHCT, YVEyT7—2a 7 74 VEERT %,
To understand the research content to be introduced sufficiently and to prepare a presentation file using

appropriate expressions.

< HBIEH KUBEZE /Textbook and references>
FRICHRE X v
Not particularly specified.

< REBRFREISFE /self study>
BENBICHET L A SICTE LT LA EzETBL I L,

It is important to acquire preliminary knouwledge to prepare for class by reading relevalent documents.
< £7% - KA /Practicalbusiness>

< f&# /Notes>
(1) &7 14 A7 7 — Office hours: By BF 2 B EE= (E313) fEEAIIMERZ T 5,
Questions are accepted at any time.
(2) MwfAbHEA—=N7 FL A Emailsanggun.roh@tohoku.ac.jp
(3) MMmZHEOHNEZ. LT D Classroom THUS - $et L 5
7 9 A3—F : fiwefmm
Part of the face-to-face class will be delivered and provided in the following Classroom code.
Class code: fiwefmm
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T P LT - \

< HYHE /Instructor>
NG HR—EB

< g% 75—~ /Class subject>
R & BB RIS oW T B RER & IS - Y - EREEWRICOWTHREEZ RO S,
In this course, sutudents deepen understanding on food production and environmental conservation, focusing on
land ecosystems - particularly soil-plant-herbivore liivestock interrelationships.

< FEDBMEME /Object and summary of class>

AR M ERBRBE I AERR VIR B B o BEELTF T D B IEA AL L, A o Ff k2 Eil S hTwn 2, AT,
RIS BT B ARG A Z R, BESTIC BT 2 REMEOBUR 2 1048 U, A REA0 Ui A & R it £URL AR i
WKL CoRE L | BRERANBINE D S REARBROMEANTIZOWTHFELZRD 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.

< F—7— K /Keywords>
BRECBOR | BRBefm Bl | Rtk A3l AR EHR | R AR TER R ER | UK
Co-existence, Domestic herbivore, Environmental policy, Environmental ethics, Grassland ecosystem, Grassland
utilization, Grazing, Material recycling, Sustainability

< EDOFEBIE /Goal of study>
REAEL IR B L OCERREOMDY & LCHET 5, FARESHICBIT 25EMEICHT AL 50
(2 RO 72 D\ LB 7 PR & SR 21513 %,
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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
W HFZEDNED—#E %, Classroom THUE - 2L L 9%
1. RSB 2 R e & BREE R
Grassaland-livestock production and environmental problems in the world
2. WHUIBIT 2 EMHEDRESD
History of grassland-livestock production in the world
3. AN BT 2 FKE A L BB
Livestock production and environmental problems in Japan
4, FEAENI BT 2 RKEEEDRER
History of grassland-livestock production in Japan
5. FKEORHA AR R KT TRE 1) BHEE O1TE)
Effect of grazing of domestic herbivore on grassland ecosystems: 1) Behavior of grazing animals
6. RKFEOBA T/ ERERIC T E 2) BIGRE
Effect of grazing of domestic herbivore on grassland ecosystems: 2) Diet selection
7. REORAATFHAERERI T 52E 3) PRk
Effect of grazing of domestic herbivore on grassland ecosystems: 3) Excretion
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Bl G T R - B H - G A WFa—F | fHSE | REPE
T e s IEE . \

8. KEDHMAFHIARERIZ T T 4) BT
Effect of grazing of domestic herbivore on grassland ecosystems: 4) Trampling
9. FKEDORMMAHE MR LT T 5) K& Ol
Effect of grazing of domestic herbivore on grassland ecosystems: 5) Animal welfare
10. FEHbARERTHE U L HEEL & Rt R E A E~ O 1) TFK
Disturbance caused in grasslands and its effect on sustainable livestock production: 1) Fire
11, R ARERTHE U L HEEL & iR FE A E~ O 2) T30
Disturbance caused in grasslands and its effect on sustainable livestock production: 2) Drought
12. B ARERERCTHE U L HEEL & R R HE A B~ D2 3) WA B
Disturbance caused in grasslands and its effect on sustainable livestock production: 3) Wild animals
13, RiMbAERER T U AL & R R S A EANOLEE 4) N2
Disturbance caused in grasslands and its effect on sustainable livestock production: 4) Anthropogenic
disturbance
14, WHNI BT 2 BBERENEENE oY = 7 b
Ecological agricultural research projects in the world
15. DAENIBT 2 EBRENRENE T O 2 7 b
Ecological agricultural research projects in Japan

< Bi&ESHE 5% /Record and evaluation method>
BHRTOYBSEB L LK — MLV EFMiT 5,

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

< #fFEAEFE /Preparation>
AR BUEA A B S ORZEICH T A RHEMEIC O W TORARMOB RO LD DL T L,
Students must obtain information current affairs on ecology, environmental and agriculure science, and learn
about those field of academic study.

<HREH LVBEE /Textbook and references>
“Grasses and Grassland Ecology” , David J. Gibson, Oxford University Press, 2008
“Grazing Management (2nd Ed.)” John F. Vallentine, Academic Press, 2000

< IREEFRESFE /self study>
< 5275 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>

1) 74 A7 7 —:#¥FEHH D 15:00-17:00,

EiH - B A BRI HOB RS (FIEILHE v v S A AR RHR A PR geR W311 2 022-757-4263 [ i RF
722 10229-84-7378 [ NN EWFZE2E 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) REFTIE, KEBEPTERNICMAAZIEELTE Y T LD, TORREBHROPTHREL, WET 5. W
ik, ZRELVR—-PELTE LD B, 72720, BBEBDPD LG RERENELZLEET L6085, 7.
FRIa T F 7 4V ZEPHEDIRDNC & > TIREER T EEZEET L5505 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
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BGE IR -BEH - 3By i WFa—F | fHSE | REPE
A RTINS 2 X AM1132 HARSE | %

HMEH 3 i

BT ERRE

teaching may be changed depending on the situation of the new coronavirus (COVID-19) infection.
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Biology of Reproduction and 2 AR AR ALS-ANS513] | 4B | venlvzi
Fertility in Mammals
Gil ol D ) - W H - G I A o —F | EEE | EEpE
A REREELaE X - :

< HYHE /Instructor>
FEAS  fEOKER - U A

< g% 5 —< /Class subject>

WL -

BHOAGIZETAH LWAR 284 5. [Novel knowledge on reproduction of mammals and birds.]

< IFEDOBEMEBE /Object and summary of class>

P -

BEOMOPIE, ARGE OE, Ao, 2. oBIRIEE. FR BEER. Bl 1T5E.

BB EIZ T 28 L WHIEROBS 2 HAW &4 5. [This course covers the novel knowledge on reproduction of

mammals and birds (e,

sex determination, reproductive organs,germ cells, fertilization, early embryogenesis,

implantation, placenta formation, neonatal development, reproductive disorders ) . ]

<F—7-—

K /Keywords>

AR, A% [Reproductive biology, Developmental biology]

< HEDFHZEBIE /Goal of study>

LI -

BB OGO, AR O ZH. WMIIEIEA. AR, GBI, BREEE IS 28 L

OB EREHE L 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 ) .]

<IBENRB - HEEEETFE /Contents and progress schedule of the class>

Classroom IZBWTNT =R A ¥ + 7 7 4 VEROEAT %
g1

biology
552 Il
5 3l
55 4 Il
55 Il
55 6 Il
557 Il
55 8 Inl
559 Il
10108
11108
1200
51300
H5140m]
FE1500]

S =

1796

A vbvasyrvay, AEYHERHE (5 A ) [Part 1: Introduction, General theory of reproductive
(exam)]

T A PEFEISAC B 1T 2 AiliE 2% b ¥ v 2 2 [Part 2: Reproductive biology in animal production]
T A EFEIBIC B B 564 T2 b ¥ v 2 A [Part 3: Developmental biology in anmal production]
AT VEY ¥ v 7 2 [Part 4: Drug discovery model animals]

FEHREFIVEMW b ¥y 7 2 [Part 5: Disease model animals]

) LU b € 2 X [Part 6: Genome remodeling animals]

EFEARBYESE b ¥ v 2 X [Part 7: Asisted Reproductive Technology]

B A G AR & A i b ¥ 2 2 [Part & Animal reproductive biology and bioethics)
Wiy 4 +3I 2 A My 7 2 [Part 9: Sperm stem cell dynamics]

WK E Gk b €y 7 2 [Part 10: Spermatogenesis and syncytium]

SRR > A 7 4 P ¥y 2 A [Part 11: Tissue and stem cells)

A EE) b ¥ v 2 2 [Part 12: Germ cell movement]

WOk b ¥y 7 2 [Part 13: Sperm diversity]

MIEFEAE & HIR M €y 7 2 [Part 14: Early development and embryogenesis]

Bhiy R - RIS R LR R D 2 )7 - # 8 J7 [Part 15: Research concept and method of animal
reproduction and development]

< F#EEHE 3% /Record and evaluation method>

==y

RELIT—<

W3 5L R—bo5ER, BIXUORERIC X > TFFHlid %, [Submitted reports,presentations, routine

tests, class participation and so on are evaluated.]

< #{%5E% /Preparation>
rE A (A EE, 2011)
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Biology of Reproduction and 2 AR AR ALS-ANS513] | 4B | venlvzi
Fertility in Mammals
G ST ) - B H - SRR A o —F | EEE | EEpE
A REREELaE X - :

WEL B W o 5 e T % (A #F )5, 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)]

<HREH XUVBEE /Textbook and references>
FrE ARG (WE#E, 2011)
W EL B W o 38 A L% (W1 & # K, 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)]

< IFERFEIFE /self study>
FE Ry (WA, 2011) ., WFABW ORAE TS @aENE, 2014) 28835 L & b1, BT 2 o
ML wmts 2 & i RS B,
[It 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.]

< £¥% - EiEAVIRE /Practicalbusiness>

< f#% /Notes>
F 74 AT T —&EH 10 K 12 15
&+ A=) 7 FL A kentarotanemura.e4@tohoku.ac.jp, kenshiro.hara.b6@tohoku.ac.jp
i D o TA—= I THEH 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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A REREELaE X - :

< HYHE /Instructor>
PP A

< g% 5 —< /Class subject>
FHRE LA ZEETE A S B & 2 E 2B OB e & TERE 2 BUR 3 5,

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

< FEDBMEBE /Object and summary of class>
ALFRAII AL 2= R IEFEk & B D FE Al & 5 5
By AR O BRI RE A IR JE O T AIEE & AR B I B 5 2 B3 S Hh B.
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—7)— K /Keywords>
B, MR LA e T, ML - HLHR DR G & BRRE Dk

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

< HEDQEEBZ /Goal of study>
B DR BB B F R ZE O B M AEk & R FE I IS B 3 2 B AR b 5,
Byl - RO HEE 2 HF T 20O THEE MBS TE %,
Students explore knowledges and methods of animal functional morphology to know cellular functions and
structure in animals.

< BEARR - HREEETE /Contents and progress schedule of the class>
1. MifEosbetkae (1) : wREs 28 & etk o7
Cell differentiation and function I: Establishment of primary cultures and cell lines-1
2. Mo L #RE (2) - ER 2R LMk o8 T
Cell differentiation and function I: Establishment of primary cultures and cell lines-2
3. TREENMAT (1) Mk o Blge
Morphological analysis-1: Observation of cells in tissues
4. TEREENMAT (2) LSRN L — I — B BIEE
Morphological analysis-2: Confocal microscopic analysis
5. TREZENMAT (3) « TR T EiBige
Morphological analysis-3: Electron microscopic analysis
6. TEREZEIIRNT (4) B/ 7 a—F VPRO/ER 1
Morphological analysis-4: Establishment of monoclonal antibody-1
7. JEREEWIRNT (B) B/ 7 u—FVPUROIEE 2
Morphological analysis-5: Establishment of monoclonal antibody-2
8. JERESINIANT (6) B/ Zu—FHitkolsH 1
Morphological analysis-6: Application of monoclonal antibody-1
0. JERESEINENT (7) (B 7 u—FbitkolsH 2
Morphological analysis-7: Application of monoclonal antibody-2
10. EE (1) Mot
Practice-1: Cell staining
11 EE (2) Ao AT i

Practice-2: Cell analysis
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12. ¥ (3) MGk

Practice-3: Tissue staining
13. ¥ (4) HMEEOENTE

Practice-4: Tissue analysis
14. B (5) AFAITEEREAIIE IR -1

Practice-5: Application of cell and histochemical research-1
15. ¥ (6) HMFAILREEIIE OIS 2

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

Test

< pHEHM /3% /Record and evaluation method>
LR — b TRl %

Students are evaluated on the score of report.

< #EH218% /Preparation>
BETH2HEFHEETFORATBL I L,

Students are recommended to read the text designated.

< HEREFLUVUBZEE /Textbook and references>
IR (BB 5 D) PRAEEBE
AR K (BB 5D PRAEEBE

< IEERFREILEE /self study>
W) — P EREAL, HREBIUCBEEZHCTEBAZTIZ L,

Students need to organize the notebook and reference the textbooks
< 52¥% - REXMIZE /Practicalbusiness>

< f&#% /Notes>
1:B2ENA B X OEIR 2 Ff o 72 FIICB§ 2 B KR H (13:00-17:00) [CHRETE = B8 B = (B413) TF 7 4
AT T —xmFFTZITES,
2:Wf7EE R — 45 ~_— (https://www.agritohoku.acjp/keitai/index.html)

se-mail 7 KL A (nochi@tohoku.ac.jp)

: 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)

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

w N = W
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< HYHE /Instructor>
g - EAE K- EfE - B BE BT I

< g% 5 —< /Class subject>
b M EO W B A EMERIEICE T A RIIIZEDO L ¥ 2 —

Recent life sciences in animals and humans

< FEDBMEBE /Object and summary of class>
AMRHETISH S NS EWIC B 2 548, R, R Rk, AGE, TR E oA GRS 2 WAt H 4 AR
LTWwb, KEZRTIHINOICHTIRFMIEEZ I 720 - 7 0l BmclHL, T/, DETREEKTHILT
AR PRSI TE L FEEE) L EHNET 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>
geze, RE. ARBE, SpyE. RGH. ATEh. SoUiEbaE

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

< ZEDEEBE /Goal of study>
AR, U B SRR, ARGE. ATENCEY BT OIEEE B £ ONEITIN UTlEA - AL - Ml - B (R
T L OV O CEN O A i) & PR 5
The purpose of this class is to help students understand recent researches on nutrition, metabolism, physiology,
immunology, repdroduction, behavior.

< BEAR - HREEETE /Contents and progress schedule of the class>

1. A5 v A, WHEEO TSR

Guidance and summaries of recent researches
2. YA =R LE ALY

Science and Animal nutritional biochemistry
3. AEFEICED B HAMICE LT

Production technique for animal production
4. HfaA A & RARICBI L C

Nutrition and cell physiology
5. BEgE#I -1

Oral presention and discussion, and evaluation by students -Part 1
6. BEZEHIA -2

Oral presention and discussion, and evaluation by students -Part 2
7. WFZEREA -3

Oral presention and discussion, and evaluation by students -Part 3
8. WEgEHis 4

Oral presention and discussion, and evaluation by students -Part 4
9. HEZEHIA -5

Oral presention and discussion, and evaluation by students -Part 5
10. BFZEHIAT -6

Oral presention and discussion, and evaluation by students -Part 6
11. Wrgesisn -7

Oral presention and discussion, and evaluation by students -Part 7
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G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
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12. WFgests- -8
Oral presention and discussion, and evaluation by students -Part 8

13. WFgEsts- -9

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

Oral presention and discussion, and evaluation by students -Part 10
15. SREMIEICH 5 5 EHH

Nutritional regulation in animals
16. #aifi

General discussion

< pHEHM /3% /Record and evaluation method>
FHEOPHALBL TV T — 3 YA, BLXOOERMICXDFHT 5. HLL A= MeEHa ko b2 3
HY., TONELEET 5,

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

< #f§Z1&8% /Preparation>
Nature, Cell. Science % EDNA V¥ —F IVICHBEN TV L FHER L E G BRATA FEEKT %,
Students need to read papers that pubished in High impact journal, such as Nature, Cell, Science, and prepare
presentation slides.

< HEREH KUBEE /Textbook and references>
##F Nature. Cell. Science 7 EWVWb W N4 V% —F IVICHIR I TV 5 BT o
Recent papers in scientific journals that have high impact factors, such as Nature, Cell, or Science.

< IZERFREILEE /self study>
X EREL, HE I LTI LB R T S,

Stuents need to search the papers, and prepare the presentation slides and files.
< 52¥% - RERMIZE /Practicalbusiness>

< f#% /Notes>
FRITF I A NVADTATIRIEIC L > TH Y FA VTITH T L b DD,
* T4 AT T — fE R IR AT SR A B o BRI & B9 2 N B e 28 R L4258 403 5% (R %)
THRIGT 5 (EHAIE) o
MGG 0227574322 (1 THE)
Office hour 9:00-17:00
Contact: Sato Kan, E403;
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< HYHE /Instructor>
Kl # - FEE K

< g% 5 —< /Class subject>
WA &G EOM T & 4 & 5% D s

Host-parasite interactions and their strategies for survival

< FEDBMEBE /Object and summary of class>

BEME, DRI & 7 B P, FEREE N - MR - B EORBICLHHINTBY, ke ZETAD
G D 5> T b NOETGIZHAEY ORET) % S RKBRFIH 3 % 72 DI MAEY DA & 2 ALHLA O3 B 23671
Thbo, R#EFKTIE, MHEZHCZFERNLRSEFA 2N L. BEWIIROHA S 2 8HT 5, /2. A
HEEOMEMEHORER, BIEDOTIEL VI ADOMIHE S > THBY . BWIIRIED AT 212 & o TEGEIS BT
LCwb, COMAEDAEIRD Mg % BHT %,

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—"J— K /Keywords>
BE O & W EE Y AT A B R EBEWAAHEAENE, BRE, BA0E, PR buk WEME, v 1L
A
Metabolism and solute transport system of bacteria, Host-parasite interaction, Innate immunity, Adaptive
immunity, Antigen, Antibody, Pathogenic bacteria, Virus

< EDOFEBIE /Goal of study>
WAEMORNI ZEECHHT 570, F72. MAEWBISEZ BiBRT 2 7203 oA 255 1 kg 2 5 < B3 5
VEDD 5, MMEORWHIEOFH % LB L CTHAEWIZEORES LA S 28T 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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
SHMHZED—ER % LEIZIE LT Classroom THUE L 3
1. A oMb e ZHPE CRil)
Microbial evolution and diversity
2. RMEEEICBUAMEMNA T2 7 aY—oFH Ckib)
Application of microbial biotechnology in the fermentation industries
3. MW7 I BAH Ckil
Amino acid metabolism in bacteria
4. WREOWITE  BMARFII RS (7T = Y ERWRIG R E SR 58F)  CRil)
A microbial genetic experiment for isolation of L-alanine auxotroph of a model bacterium, E. coli
5. MW OW % CRil)
Membrane transport in bacteria
6. MW OWTE : BIZFHIFFEEES (77 = YHehimg Ao z) Ckil)
A microbial genetic experiment for identification of L-alanine exporter of a model bacterium, E. coli
7. WA EBEOHELNER < A4 7 uNg +—5 ofkd Ckill)
Microbial-host interaction: a role of microbiota
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8. AN LIEE L QMBS D- 7 3/ BoOBY Rl
Microbial-host interaction: a possible role of D-amino acid
9. THEBIM L AT 2 OLHUEE A A = X5 CKiL)
Host defence systems: antibody diversity
TG LR S 2T A DSR2 X4 CKRil)
Host defence systems: antibody diversity
A E R N Yy 2 21 ()
Topics 1: Role of serenium in microorganisms
A E R Ny 2 2 2 ()
Topics 2: Role of serenium in microorganisms
B R Ny 2 R BCHE OES) A = XA (A
Topics 3: Mechanism of bacterial motility
BB R Sy 7 A 4 AT B A BIEE - SRR O Rpii (R
Topics 4: The frontier of observation/measurement technology in microbiology
B AR Ny 2 25 (R

Topics 5: Genetics of antibiotic resistance

10.
11.
12.
13.
14.

15.

< p#ESHE /55% /Record and evaluation method>
AR & 3B O LR — M X - TRAMICEHYT 5.

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

< #fgM&% /Preparation>
T TR R TR B 7o DA, BB X O T AEWEOEEFEEE T2 EPLETH D,
Students are strongly recommended to review the contents of the following lectures: Microbiology and
Immunology, and Molecular biology.

< BREH KUBEZE /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
YT VRIEY LA (2017)
A RES MR EEER HMEE MLE (2019)

< IFZERFRESVRE /self study>
FRNE B L OB L7CERHICBI LT, #REB L OSEREZ M- THEETLZ L 2D 5,
Students are recommended to review the content of a lecture using handouts, textbook, and reference books.

< £F% - RERAVIZE /Practicalbusiness>

< f#% /Notes>
(1) A7 4 AT T — RZEKTHROT4 2 5 T TEHWMENFANRETE 74 AT T — %k 5. BMIZ&#E
MBI A — VT2 5,
(2) &— 21 ~R— http//www.agri.tohoku.ac.jp/doubi/index.html
(3) E-mail address: K [, hiroshiyoneyama.ad@tohoku.ac.jp; 7 #K, ryuta.tobe.c7@tohoku.ac.jp; W #J, naka@
bp.apph.tohoku.ac.jp; Ht:H , masedah@aist.go.jp
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< HYHE /Instructor>
e FE - v Bk - KPR ORIET

< g% 5 —< /Class subject>
oW - R L E T 2EW A MR OIS X O

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

< FEDBMEBE /Object and summary of class>
L (INvy) -W-RLogWlERoRME L TO=REERE RRREREE) (22T, B4 mEwIcBI$ 5 it
FROBAEITEN DN T OEFFHELRI A LB L ORI i L TN T 5.
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—77— K /Keywords>
FLELR, AELG, IIEm. F— X, BB, IV b LRE, TN FTA TR TN F T4 TR T
INAF T4y A, R SR, RRE AR, BRRREROR AN
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

< ZEDOFEBIZ /Goal of study>
L W - IO EE LB EY OB R & BRI O R AR Z B# T 5 2 LT ko RN HE LR S
AW TR A C & B BRI RE ) & F 1201 5,
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.

<BEAR - HREEETE /Contents and progress schedule of the class>
1. By e i bne =t
Introduction to Advanced Animal Food Function
2. LG S B ABEOFY ~3 =7 M~
Lactic acid bacteria used for yogurt fermentation
3. LG SN B IBAEOFE  ~F— X~
Lactic acid bacteria used for cheese fermentation
4. BN 7O —FORRRE T LA T 4 7 A
Intestinal microbiota and prebiotics
5. FEEAEDh O L BRR BE
Physiological function of fermented foods
6. flHEE BB BT B G PHH
Gut microbiota in health and disease
7. Wt TONL kT4 7 A
Next generation probiotics
8. WIE & BN D FLER T E & Z DFIH
Research and use of lactic acid bacteria in China and Europe
9. JERT-HLI 2 FLERTE & Z DIt

Genetically modified lactic acid bacteria




o oA B & B N % [BEFN Y| BEEE |23k
B £ B R N .
Applied Phytochemistry 2 A AR ABB-ANS505] | 4B | 2alcww4
A T MR - # % = Wk —F | WAEE | R
i e . \
AW 3 ams I+ —%5 (E421) AM1333 HAGE popiil

10. ¥Ya—F F=2ZDOWTIEH - 7L ¥ Y 7= 3 ik
Short talk preparation

1. Z#PECE2Ya - =2 - TVLEYT—Va
Short talk presentation by students

12. Z#PEICE2Ya - =2 - TVLEYTFT—Va
Short talk presentation by students

13, Z#PEICEB2Ya - =2 - TVLEY TV a v
Short talk presentation by students

14. UAR— MEK
Report preparation

15. LAR— MEK

Report preparation

< &M A% /Record and evaluation method>
SR E (20%), FLEYTF—T a3y (20%). LAE—bF (60%) TEEMT 5.
Normal point (20%) , Presentation (20% (, Report (60%)

< #f5Z1&% /Preparation>
IO [INV 7R BXO TEWEmEiEs] oZ#icLy, 3L W - oS L LTcol
WEFE L,
Another classes in 5 and 6 semester, “Milk science” and “Animal food function” are highly recommended to
understand the contents of this class.

< BREH KUBEZE /Textbook and references>
< HHE >
BRI ER OB 2 AT T 5o
References are handed out in class.
<BEE>
HAMEE T 4 AAWOYA TV A ARIME =& GUHBRZE S, 2010)
Kitazawa et al. (Ed.) " Probiotics: immunobiotics and immunogenics” . (CRC Press, 2013)

< IFZERFREISVRE /self study>
PSS A I O SOk & i o

Read some recent articles relating to this class.
< 5 - REAYIFE /Practicalbusiness>

< f#%# /Notes>
1) F 74 A7 7 —: B ESEEASEIEE 414, W406, W408 R0 HE H  (16:00-17:00)
(2) E-mail address: harukikitazawa.c7@tohoku.ac.jp, keita.nishivama.a6@tohoku.ac.jp, wakako.ohtsubo.a7@tohoku.
ac.jp
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< HYHE /Instructor>
R R - R

< g% 5 —< /Class subject>

< IFEDOBE/MEBE /Object and summary of class>

< F—7— K /Keywords>

< BZHEDOFHERIZ /Goal of study>

BB AT LDV SNABR

<IBEAB - HEEEETFTE /Contents and progress schedule of the class>

< Bi&ESHE 5% /Record and evaluation method>

< HEfH$18% /Preparation>

< HREFLUVUBZEE /Textbook and references>

< {REBRFREISFE /self study>
< RF% - RERRYIZE /Practicalbusiness>

< f5% /Notes>
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FHWEH 3 2 % 10 Ak AML131 HA | MW

< HYHE /Instructor>
Bl e

< g% 75—~ /Class subject>
W - KIEZARD B £OBL - R - BREZICBE 3 2 FMTEIC BT 2 REORENIOWTE R 2D 5,
Deepen your understanding of the role of agricultural sciences in various food, health, and environmental issues
related to fisheries biology and marine bio-resources.

< FEDBMEME /Object and summary of class>

HERHECRIML T 5 BB AL, ERIRB L ST 35 2 L TRABKEOWILILZ D -0 T4 &, NFHREEYIC
Lo TOARREZHIET AN Z D726 LTwah, R, AEOEHOARE ST, AWAEE2FIH L Caf %
BAHREKREFEL. TNHIPHIREEICEE LB LIIL TV, ZOHRT, MBI 2 BH2EHMT OB & 4
FORFIOVWTERRZRDL X HWET 5,

Environmental problems, which are becoming more serious on a global scale, are bringing about situations that
destroy habitats for living organisms including human being, such as the intensification of weather disasters
caused by the global warming. At the same time, not only human activities but also the agriculture, animal
industry, and fisheries, which utilize biological production to obtain food, themselves have an effect on the global
environment. Purpose of this class is to deepen our understanding of the limits of science and technology and the
role of agricultural science in thesevarious problems.

< F—"J— K /Keywords>
7—Fa A, G BE~4 7975 2AFy 7, AR -V R, WS SR EHRR

Food-loss, marine pollution, marine microplastics, ecosystem services, biodiversity, food self-sufficiency

< ZEDOFEBIZE /Goal of study>
R - fREE - BRELICBIT AHIMEICOWT, HHOMEE LTRAE L, HAENY AT LH5E L oF i x Ho
OETHEEL 25D,
It will be an opportunity to rethink various issues related to food, health, and the environment as your own
problems, and to reconsider the relationship with your research subject.

< BERB - HiEEEETE /Contents and progress schedule of the class>
1. #HioL s Fr—%ZH Lo LT BHDEZ 25T %,
After attending the lecture, students will present their own thinking.
2. WRoOEMEE 77— Fax (K@)
Global food issues and food-loss
3. EOFHIZ & 5 RN
4, JEEEEGE M) F a0 (FIEie)
Marine pollution and Tritium
5. EOKHIZ & 5 HE RN
6. VYA NEESA O TTI ATy 2 (i)
Recycling and marine microplastics
7. DOHHIZ X 5 EREMN
8. MRFFEERER L AR — X (L)
Marine ecosystems and ecosystem services
9. EDHFHIZX %A
10. AWML ERVE L SRR I3 A 02y (FrlEi)

Are biodiversity and food production compatible?




B ¥ FB B 4 HATE PO 3 BrEHF >N 27| BAREAERE |79 Aa—F
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quatic Animal Ecology
BRI -MEH - %Wy [ WwFZa—F (S | RERE
il 344 epEE R O E v X . ‘
I CEE %10 ks AMI13L AR | W

11. BEOFKHIC & 25 1R

12. SCRHEIASE SRHRA O LIBL)
Food self-sufficiency and food imports

13. BEOKEIC & 2 3 7R

14, W

15. LR — MEK

< F#ESHE % /Record and evaluation method>
WG, BEVCF 4 ZAH v ¥ a YINFIZ X D REINZEHES %,
Attendance, discussion and so on are evaluated.

< #{%58% /Preparation>
WRICHHT LT F A MECICBEZARWIE T ORAT 2O THICE L Fidk, HHFEEZ LKL 2 FHRNET
LTk

The materials used in the lectures will be uploaded in advance, so please read them and investigate related topics.

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

< IZERFESFE /self study>
BELZHEEIIOWTTFOPELTLAZ L, /2 HHOWET —~ L Otk %Z, ZOWEZLLEHL TB L,
Students are required to prepare for the assigned topics in advance. In addition, the student should consider the
relevance to own research subjects each time.

< RF5 - EEAVIZE /Practicalbusiness>

< {&#% /Notes>
E-mail: skata@tohoku.acjp UKEZIFAEREZ:SE  Filidg)
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< HYHE /Instructor>
BAER

< g% 5 —< /Class subject>
a v 7 H KRB O LR

Ecology of laminarian brown algae

< FEDBMEBE /Object and summary of class>

Iy THREBHEFHOPTHRD LWMEPITONTVELEI YA TV M VT EETVE LTHDY LT, £IZZF0
AP ROV TER, 7F 2 OGRS HE T OMN ZX— 2 ITERLED D, ILDIT, I¥ AT >
v 7 OBEHEHRFOARAIIZ O VT o KIZ, ERRIERHROT OB L 2 I G ERER 2 A LW oM
H ROV THRE LTw <,

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>
AR, VX AT Y MV, R BBET. T4 XV 7 b, AR, Bl —%—, v =

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

< ZEDOFEBIZ /Goal of study>
TR BEREY) O REA IR IS O W T OIR 2 RO B Z L HIEL 5,
The purpose of this course is to help students understand the ecological characteristics of marine plants.

< BEAR - HREEETE /Contents and progress schedule of the class>

MHZE T34 v T4 VEFEONE % Classroom THUAE - #&fE L 37,

F VT A 2 OYE T EREG ML R OB & HIEHERL CHED T 7,

L Arbtayryar:IxAT7 Y M VT OMEIIONT
Introduction to the studies on giant kelp

2. EWRBREEEIA -1 3R - HEREY - IR
Abiotic environment-1: substratum, sedimentation and temperature

3. AWM BRBE R 2: ot & RAENR
Abiotic environment-2: light and nutrients

4. FEAEWMBRSEEN -3 KB
Abiotic environment-3: water motion

5. AT & EL L AETE SR - 2 & EAREE
Demography and dispersal-1: demography and metapopulation

6. AT & A -2 B - T4
Demography and dispersal-2: reproduction and spore dispersal

7. HIERE G -3 v — KNy o -
Demography and dispersal-3: seed bank and genetic structure

8 HitoFr®
Review-1

9. L=y 7 1 rv7 e = oM EMR
Grazing-1: kelp-sea urchin interactions

10. V=7 29 =OEAEE) - YN—ZAT 7 b
Grazing-2: sea urchin grazing and reverse shift

— 100 —
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11. 7V =073 0wAnAH%R T L —H—
Grazing-3: other grazers
12, MiEEREN A —F-1 LKA
Predation and trophic cascades-1: fish predation
13, WBERBEHNATF—F 20725 —12L54i&
Predation and trophic cascades-2: lobster predation
4. MBLRBEHIATF—F 3 Ty A LoOfiaEH
Predation and trophic cascades-3: sea otter predation and other predators
15. &of LD
Review-2

< pHEHM /3% /Record and evaluation method>
B IMIEICNEEZ T LOTLR - MERZT-oTL5 ), ARF4 MR I NZTHEO LR — POWNFEIC L > TR
AT 24T 9 o

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

< #f§Z1&8% /Preparation>
TFAPEHFICGHATELZE
Students are required to read textbook beforehand.

< BREH KUBEZE /Textbook and references>
#H B} Schiel DR & Foster MS (2015) The biology and ecology of giant kelp forest. Univ California Press.
SEE - BEGRE GEROBITICA DY TR B R 2124t 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.

< IEERFREISLEE /self study>
FEADEERL IR IHET B720, LT b A TERZ BT L

Students are required to read relevant papers to help understand the textbook and lectures.
< 52¥% - REXMIZE /Practicalbusiness>

< f&#% /Notes>
F 7 4 AZRPIITER (RBD) E315 (3 FE) KERWAREFHRE, 74—V FREHTWE 2P0 T, H
FOBERE72IE A=V CHMg L CHS 2T L, #\RHOTRIEA 7 1 AR DHERDIEH .
Make an appointment in advance via e-mail or other means.
Lab Homepage: https://sites.google.com/view/tohoku-marine-plant-ecology/
TEL:022-757-4152 e-mail: masakazu.aoki.e6@tohoku.ac.jp
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< HYHE /Instructor>
AR s

< g% 75—~ /Class subject>
REAEWEFROR . S A SEADAHZICOWTHET 2,
To understand the characteristics, diversity and availability, effective methods for utilization of marine
bioresources

< FEDBMEME /Object and summary of class>
KA ER 2 B FAWEIRE O LR S, IS O LRI CHR D21, ELF I 2RI W T,
Wﬂ@%ﬁT jt >§uﬁ£;0%‘%&t%¥)kaux mmlplL ft\ t3IF— 73‘3‘& umn§@7 Lo %LT{*<$E%
2E 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—7— K /Keywords>
KRR, M. BREGEIS. RO, ARRIH. ALk, BERetER
Marine bioresources, diversity, environmental adaptation, composition, effective utilization, biochemical properties,
functional substances

< HEDQEEBZ /Goal of study>
KRBT LI b7- 2 EENRAEYFELABE L. ZNZNDSHERBEIEIN LR L LT =— 7 2 AR MK
BARRHA = AL EFLTWD I, KEEWRFEOR S, G, IR, WSS ORI OV TR
WA ML LD TE, SN ZEERHOTENEFTE 5 X9 12% 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

< BEAR - HEREEETE /Contents and progress schedule of the class>
IRHEE RO B 5 OFFE About the characteristics of marine bioresournces
# 1 I8l A=W OREROE 5 Components in organisms
5 2 18] JKEE AR ORERCL 53\ B 4 %
Lectures on the components in aquatic organisms
830 RN -BEICET ALy T —va v - (1)
Presentation of the assignments and discussion
Al GRIRL-EICET ALYy T—va v (2)
Presentation of the assignments and discussion
455 Il AR E L R — MEK
General discussion, report preparation
KREEIRD 5 28 7 E OREEFFERAH, EBIEH 2 E O - EHET 2 S0 T, kDRI
DWW CTH#ES %, To understand the structureand functions of proteins from aquatic organisms
By N, RTF FICHT %%
7 I RO F oy BT Bl
Lectures on proteins from aquatic organisms
M EIRL-FNEICH T 2NED T LEYT—va - (1)
Presentation of the assignments and discussion 1
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arine Biochemistry
B G I -2 H - GERF A mFEa—F | SEE | RERE
Hi i BarEEE g s X - :
KL 2 05 55 8 AMMZL ) BRI

O BIRLREICHTINEDOTLEY T —Yar- (2)
Presentation of the assignments and discussion 2
E10M AR AF . AVEICT 5 LR — MERK
General discussion, report preparation
KRFEBBROLEMHERICE WhLEEHE, AVEY, U5 I VR EOEMEZOFMEICOWT, JEHEMNFIHE
% Mf# 3 %, To understand the properties of enzymes, hormones, vitamines, etc.
110 0 OREREVER /IO W T oS, RE IR
S51208] : K EEAE R OBEBETE O 12 B 5 % il
Functional substances from aquatic organisms
B3I BRI L 7-EICET 2 7Ly =Y a v - (1)
Presentation of the assignments and discussion 1
1AM IR LIS T A7 LYy T =2 a v - (2)
Presentation of the assignments and discussion 2
#5150 R A ETE, AEICT S LR — MER
General discussion, report preparation

< F¥ESHM A% /Record and evaluation method>
EFATB Hamak Wl U7 B, BUBE. I L A= PONBIZ L - TS %0 FHliOEA1Z 212 30%.
20%- 50% &9 5%,
Based on the performance and reports

< #fFEAESE /Preparation>
HENCEAT SN L ERZHGE L. MENZEHL T2 o@RICRD 2 &,
Read through the texts handed in advance and then attend the class after thinking about the problems

< HBIEHKUBEZE /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

< IZERFREILEE /self study>
WHRTHZONHHEICOWT, CHIERICL ) SHICHFEZRED 5,
Try to read more papers and deeply understand the content

< £F¥5 - RHERAVIZE /Practicalbusiness>

< f&#% /Notes>
¥4+ 7 4 A7 7 — Office hours: #Z# T# After each class (12:00 ~ 13:00), #f7E=E Txlive Z ORERILALCTH W
BEZ R D ZAJ1F % Needs appointments
¥ A —)U7 FL A : nakanot@tohoku.acjp (H )
¥ R — L X— T https://www.agri.tohoku.ac.jp/suika/index.html
MEBEEFERICa Y7 bE#A 2L, Contact us in advance.
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< HYHE /Instructor>
W % I EE

< g% 5 —< /Class subject>
BERE P SR R 0 AL RE L O FIH

Marine Biodiversity and the utilization around Oshika Peninsula

< FEDBMEBE /Object and summary of class>

RS ORI AL 0 & OBl (JEi) LA » 50 RE (BRK) 23T 5720 IEFRIEOME L k> Twa,
Tz, MoWmFEAEM ST L EHEOBWARAEL TB Y. BWAEMS AT LR T, k. R ES A4
. COZRRER SRR BREEZZTTE —FH T BHLAFEMNHE & ). 2 L CGREDO ABIFEEIC L -
TIHRERERAEMHE LA LR EEZ T T b, TOMMY I Tt FHEEEEZICBY 2N RREE X OKE
G A B A TS S REPEL O TR DY, FECIT RE T 2 S ) 72 B & RIS O W THkER T %0 /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—"J— K /Keywords>
SRR, IREBREL IR, WS Rk, FEAICE. K. HNR. SOE.
Oshika Peninsula, Coastal environments, Coastal marine organisms, Biodiversity, Aquaculture, Fisheries, Tsunami,
Disaster, Reconstruction

< ZEDOFEBIZ /Goal of study>

1. BB RLAO A % PR3 % . /Understanding the geographical features of the Oshika Peninsula.

2. YLEEE BB O RS % M3 %, /Understanding the coastal environment around the Oshika Peninsula.

3. HEEEE BB B BN EY O Z RIS O W THA# T 5, /Understand the diversity of coastal marine
organisms around the Oshika Peninsula.

4, BEEEBEB T bR TV A HERRBICOWTHI# Y 5, /Understanding the fisheries that take place around
the Oshika Peninsula.

5. WAL KM RE & HE A E LB RO RRESCAEME RIS A 2B IOV THRT %, /
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. FRLOAEE D LIZL T HEEEREBICB T 2 WA OFBRTEEICOWTERTEL L)% b, /
Based on the above knowledge, be able to discuss the sustainability of biological use in the coastal area of
Oshika Peninsula.

<BERE - HiEEEETE /Contents and progress schedule of the class>
WEERE (Z) CEHELTWAED, ERHEHEL LTV, RAICE->TEA v IAf v Fidt v~y
Nk L 2 B, #MIZ Google Classroom T7 F %7 ¥ A 5%,
E1M ALY AB X OYEEE OISR (1) /Guidance and geographical features of Oshika Peninsula (1)
55 2 ] BB oM P4 (2) /Geographical features of Oshika Peninsula (2)
55 3 1) HEEEE B RO HEEEBE (1) /Marine environment of the Oshika Peninsula coast (1)
85 4 1) HEREE BN RO HEERREE (2) /Marine environment of the Oshika Peninsula coast (2)
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55 5 Il ALEEEER R O HEEBRSE (3) /Marine environment of the Oshika Peninsula coast (3)

55 6 Il ALEEEEIREOHEAW O L HYE (1) /Marine biodiversity of the Oshika Peninsula coast (1)

557 Il ALEEEER O HEEAW O L HE (2) /Marine biodiversity of the Oshika Peninsula coast (2)

55 8 Il AR EIR QWA O L HE (3) /Marine biodiversity of the Oshika Peninsula coast (3)

89 o] HEEEEB O KESE (1) /Fisheries around the Oshika Peninsula (1)

#100E HEEEE B OKESE (2) /Fisheries around the Oshika Peninsula (2)

5511 ] %@ﬂf.%}ﬂ:@@ﬂ(%% (3) /Fisheries around the Oshika Peninsula (3)

#1208 M2 & @A AR RIS 2 7252 (1) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (1)
#1308 M2 & @A R AERE RIS 2 /-2 (2) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (2)
#1418 M2 & @A R AERE RIS 2 /-2 (3) /Impacts of Earthquake and Tsunami on Coastal Ecosystems (3)
H15M F & & #ETEE /Summary and general discussion

< Bi&ESHE 5% /Record and evaluation method>
THHREEE L LR — ML B,

< #EfH#18% /Preparation>
Rz L

< HBRIEFKVUBEZE /Textbook and references>
oz L

< IZERFREILEE /self study>
ozl

< E¥% - RERAVIZE /Practicalbusiness>
< f5% /Notes>

S IIBERSZ A 50 TRt X — V7 FLZASEICHWEbE S 2 &,
JHESE minoruikeda.a6@tohoku.acjp (H). toyonobu.fujiia8@tohoku.ac.jp ()
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< HYHE /Instructor>
Kk A

< $%%5—< /Class subject>
EWHEEFORFO I E Y 7 X
Current topics in biological oceanography

< FEDBMEBE /Object and summary of class>
WIRBRBII W EOGFAEN L > TRELERE 2. FAMBFINTE . WA RRIEE FARR LT8R 2 25
ZFEO WA RER OIS § B RK A E I O AW BT 5 ki AR RO MR L F ORI -
TAWRTH S, TOEFEIE, AWBFEAORNME RED 2280w E ), RFoOMMWzEME LI F—
L35,
Understanding the latest knowledge of biological oceanography
The global environment has been greatly influenced and maintained by the ocean. Marine ecosystems are very
different from terrestrial ecosystems, and the organisms that make up these ecosystems are different, as is
their structure. Knowledge of the organisms in the lower productive levels at the base of marine ecosystems is
essential by understanding marine ecosystems and developing their uses. This class will be a seminar using the
latest publications as materials so as not to lose sight of the frontiers of biological oceanography.

< F—7— K /Keywords>
WFEDBEE & AR Y OWIG, WEEARER, BB &AL, #EEL
Marine environment and adaptation of marine organisms, marine ecosystems, global environmental changes,
disturbances

< ZEDOFEBIZE /Goal of study>
MR RE R 2 ML 5 AR L BREE & OM AR, ERERANHER S N B M A, HUIRBEEE O ZALITH 3 % i AR RE R
DISEZHH L, SHOWBBBEOBEIZOWTHLEZERTELNEDOFHZ L2 HIBET,
The goal is to understand the interactions between the organisms that make up the marine ecosystem and the
environment, how the ecosystem is maintained, and how the marine ecosystem responds to global environmental
changes, and to develop the ability to think and discuss global-scale issues of today.

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

W HFEED—ER %, Classroom THUE - 2L 975

B OTIATY % B R O, RPN THEEEZED S,

1. MR OANG % X T 2 IEERTE & 30 h 7 5 b Oh
Characteristics of marine environment compared to terrestrial environment

2. WRPEAETBR DKL & M % LT AR ORE L 3Vt 5 b D)
Function of lower producers that control the stability of marine ecosystem

3. BB AR L TR Y P ABERV IR LI0E T T )
Responses of benthic community against the marine environmental change

4. HERIRBZAL & R RER & DM TAEH]
Relationships between global warming and marine ecosystems

5. HEIREEL & A2 L

Natural and anthropogenic disturbances

< F#&EHE 3% /Record and evaluation method>
EMOFMN L imb X ORI T EORE ), SEICHT 5 LE— b NS E M
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Biological Oceanography, 2 CIRE ALS-APS503] | 1:4EBH#E | uouTtse
Advanced Lecture
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
% AR O — AR E =5 :
KMEH 3 i (A414) AMz332 H A5 R

Reading and discussion ability and evaluate the content of the reports on the assignment

< #f§Z1&% /Preparation>
EMIHEFORBEZBFL TSI EDEFE LS, SHTIE RV,
Acquire basic knowledge of oceans and organisms living there

< HEREFLUVUBZEZE /Textbook and references>
BT EN T ) EHITE > TET

Introduce the books and papers before the seminar

< IRREFFEIEAE /self study>
HEW R O

Basic and applied knowledge of biological oceanography
< RF% - RERRIIZE /Practicalbusiness>

< %% /Notes>
F T4 AT T = AW R 14 WP 16 I
A=)V 7 F L A :wsokoshi@tohoku.ac.jp
(72720, ERdBEH - R DAMC S AR T %)
Office hour: 14:30-16:00 Wednesday, but whenever I am in the office
email address: waka.sato-okoshi.d3@tohoku.ac.jp
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< HYHE /Instructor>
RS IEGE - - M BA

< g% 75—~ /Class subject>
RS R ORI & R T 2 BlE & 2 DInH
HBRAETLFREZOKEFE - NAF A VT A M) —~DILH
B 7 — & QMBI B 5 % Tk & 2 ORI L OWLIEE R oK 1
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.

< FEDBEMEBE /Object and summary of class>
COFFET, AAEHEREROAMAHEBNE L, DLTO=Z20HBIZOWTORTOE) &8 L wiil, 2h s
DIEHIZOWTIHIHT B E L BT, SHROMERBICOVWTEHRT 5. D& DODHBEHOBIEE M L AR 4B {550
TEDOFIEDENTH 5, HWERLITHB L 722k W, 215 2 LT R 3 AUE AR ik 2 IERRE IR & 72 5 25,
FIHO K% BAUSHIR T 5 L W) SEPRALEEWRTH 5. NFHICL 2 EMEEROBEFHICL Y FMSNhDY
A7 DFHitiB £ ) X 7 ERIZ O W THREMBEANEE» SHHT 5, ZOHPRBEOBETH L ZORHTH S,
ZOHPEWERFOREOBIAITH 5. BHIT— &7 OMBICE T 5 IR FEICOWCTHGRN 2T R 2 B L
TWwZ il ENTNOTEZ WG EOR R RE N L EORBIZOWTER R iEmE 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.

< F—7J— K /Keywords>
EREM, WA R, AT R M7 A0F%E, KERZE, BREE, RS, LHOFRY 1 X, K553
I, 794 22 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

< ZEDFEBHE /Goal of study>
ANBEOBRNLROMEREH, EZ0IHIZOWTHEL 2005, BBEICBITL7 ) AFMHC KA T 20k
FEDRE OB, AR T YEHAM OKELEW~DIGHDOBLIRIZ O W TR, ZN5E25%OMIEIINHT 5%
HIZo 5, BIEEROFMIHEI VA7 2R L, 0o %k - FHIT 27200 K258, EHBEEFOM
D BN E R ETRORER N E HIZOT 5, T2, BYTF— 5 0BT T 5 T & Z0iHERh %
S LB R DAF LI DWW TR,
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.
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<IBERA - HELEETFTE /Contents and progress schedule of the class>
1A SR Y AT A AT L (B
Developmental system and developmental engineering in fish-1
B2 S E Y AT A AT 2 (B
Developmental system and developmental engineering in fish-2
8 3 T OV/NITEESBEDONA F A V5 A DT —=~OF R
Application of developmental engineering to bioindustry
8 4 ) FEAE T O MSEI A~ OB -1 (BEE)
Application of developmental engineering to aquaculture-1
5 Il FAE T o R~ OIGH 2 (BiF)
Application of developmental engineering to aquaculture-2
85 6 Il : AL OBIRIIZ BRIE & MR R 7 OFHMT (i)
Evaluation of genetic diversity and risk of extinction-1
857 Il SEF ORI S BRIE & MR ) R 7 OFHIT (i)
Evaluation of genetic diversity and risk of extinction-2
85 8 Il AL IRAVH O BLR & BAEREMORME (FPif)
Current statue of use of genetic resources and management of parental population-1
859 Il SEFTEIRAVH O BUR & BUAEREMORME (i)
Current statue of use of genetic resources and management of parental population-2
EE10M : FUBIEARAC BT 2 O/ & RO BRI FFM (FPg)
Genetic improvement and prediction of genetic effect in selective breeding-1
11N SUBUN AR BT 2 ORI & RR O BRI FH (FPLg)
Genetic improvement and prediction of genetic effect in selective breeding-2
BE120 2 BLYI R L EEAIOT 54 » X ¥ boFi-1 (HF)
Principle of pairwise and multiple alignment-1
#1300 2 BlA L L BEHIOT 54 ¥ X ¥ boFE: -2 (HF)
Principle of pairwise and multiple alignment-2
140 FHIBT R 07 v v 7 Vo T -1 ()
Principle of sequence assemble-1
1500 HIM R 7 v X v 7 Vo T2 ()

Principle of sequence assemble-2

< FAEEHM A% /Record and evaluation method>
FiRB L LR — MIX > TEHi§ 5,
Students are evaluated on their presentation, discussion and reports.

< #Efg$8% /Preparation>
WHDIZETHINT HERZRHH > TRATTHDOT, PHLTBEL L,
Since references for next week are handled out, students are required to prepare for each class.

< HREH IUBEE /Textbook and references>
AR 2 L. BEEFITHW v,
(ZEMEF) D) vy v VIEEEWY:: AT v 7 (KRR . 2) BRIEES AN (1987) : /v— MY — (A - A HIEF)
RifE. 3) BEOMIE (1977) KPR FE NS 4) BRI OMIRY (1994) Bk 2ah B R A,
5) Conservation and the Genetics of Populations (2006) : FW Allendorf and G Luikart, Blackwell Publishing &4
W (1998) :6) R.7U Ny 7 - NEEESE, LA R
References are handled out at every class. No textbook will be used.ji
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< IRERFRESFE /self study>
HRERCLMFICH72) . WHEHHZ PH, HEHTL 2L

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

< f# /Notes>
(AT 4 AT T — RERTH UL EOMEETET 74 AT T =%k 5. B AEETIIMEEM 2 20 5%,

(2) E-mail address: H'll¥ masamicinakajima.b6@tohoku.ac.jp. i} yoshifumisaka.ac7i@tohoku.ac.jp. #iFt hayato.

yokoi.ad@tohoku.ac.jp
Questions are accepted at any time.
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< HYHE /Instructor>
A E—Hm BT EH MR

< $%%5—< /Class subject>
KEBUFM BB P AE L ANBORBIEE) & HRERRE OBRICE T 233G [HEWEHEOREFSE (The
Economics of Biodiversity) | 2 W55 AR ORFIGEE) & AWML HMEOM AV IZE T 28 G & 0 HlA %2 HFT 5,

Understanding theoretical and empirical approaches in economics to address biodiversity loss.

< FEDBMEME /Object and summary of class>

PAEDEM S MR T 2 BORE OB %, HIREROIRIL, AW R & AERY — € 2GR R
Sl AREEOME, AMIEEIAVEREICRITTA V%7 b BREFLORKET IV, EMEEEICET A Y A
7 ARG, LA, AMEE LB, 'y -l (BIERIE) AT X 2 b ABOHEE & AL oETT,
WA ERMEZ 72y 2V E— 1 ¥ 7 UL RO, 32 5 €Y 7 1 3#4ili & BORGHT. KETETVEAL V7V —
T T 2 VAGEOBED SRS 5,

To understand the recent policies and measures associated with biodiversity conservation through multiple
economic and social aspects: the state of natural capital, the role of biodiversity and ecosystem services in
economic activities, the destruction of the ecosphere, the impact of human activities on the ecosphere, models of
economic constraints, risks and uncertainties related to biodiversity, legal norms, externalities and regulations,
common-pool goods (public (resources) management, human consumption, and population growth practices,
intergenerational wellbeing, biodiversity valuations, sustainability assessment and policy analysis, accounting
models and inclusive wealth, etc.

< F—"J— K /Keywords>
WL RRIERS R - BAROSRAME - SRESMAL - HAREAR - &I X b

Biodiversity economics - financialisation of nature - environmental values - natural capital - social costs

< ZEDOFEBIZ /Goal of study>
W% ik DR (The Economics of Biodiversity) %l L C. WO KB 2 RAAs, Al - LYY =
VA - HROWBIS T R BT - BN - SEREERICES L TWwA I LRI LI, T WSRO
KHBEZ IR 5 BRI R B RS 5 2 &,
The objectives of this class are to understand how the large-scale decline of biodiversity leads to undermining
productivity, resilience, and nature's adaptive capacity, putting economies, livelihoods, and well-being at risk, and
to understand the significant solutions to the biodiversity decline.

<BERB - HiEEEETE /Contents and progress schedule of the class>
1. FVxzry5—av
Orientation/ Introduction
2. WL KM L AR —E R
Managing Our Assets/ Biodiversity and Ecosystem Services
3. HIROWMES & 58
Nature's Complexities/ Classifying and Valuing Assets
4. NFriko 7o — vk
The Global Economy in the Anthropocene/ Unsustainable Economic Development
5. NPEEEE 2 B —HEROME
Rich and Poor, Consumption and Population/ Addressing the Impact Inequality, 1: Global Consumption
6. NPEEZE Z 5—HIko A
Addressing the Impact Inequality, 2: Global Population/ Environmental Externalities
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7. ftxoTHELE T/ a Y —
Socially Embedded Preferences/ Technology and Institutions
8 MR-V ATHWEIELT—VY V-2
Payments for Ecosystem Services (PES) / Common Pool Resources (CPRs)
9. ER, a32=74. Rt
The State, Communities and Civil Society/ Arbitraging Assets
10. WIEW S S LR NER
Inclusive Wealth and Social Well-Being/ Options for Change
11. HAROBG E R b DR %
Nature's Supply and Our Demands
12. BEES O & )RR
Measuring Economic Progress/ Transforming Our Institutions and Systems
13. HROEH Y 25 2 / TTREO AL
The Global Financial System/ Empowered Citizenship
14. #F / HIKEA ofififE
Education/ Nature's Intrinsic Worth: Sacredness
15, 79425 )=NyyF)—LaEyT—N) V=R
Safe Operating Distance From Planetary Boundaries/ Why Common Pool Resources?

< A& A% /Record and evaluation method>
WNB L 74 A% v ¥ a Tl
Grading will be based on student's presentation and discussion.

< #{§518% /Preparation>
RRBIIHFEER OHEN ; FeEZ U OFA T HR AT LG ONE L BIRT 52 &

Students in charge of presentation will prepare slides and/or documents. All students must read ""The Economics

m

of Biodiversity"" to discuss.
< HBEH IUBEE /Textbook and references>
WSRO RE S Y AT TS - LY 2 — R
The Economics of Biodiversity: The Dasgupta Review (Abridged Version)
< RERFRESFAE /self study>
< 5 - REKHYIFE /Practicalbusiness>

< f#%# /Notes>
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Resource Planning
Bl G T R - B H - G i WHFka—F | fHSE | REPE
Hir Y R AT ZER - :
ABEH 4 Gy E321 (k) AMLIAL HAH AT

< HYHE /Instructor>
M B - oKE TH - MAGEZI EUSTADIUS

< $%%5—< /Class subject>
BRBE & REE DS AL T A Mokl s OMESE I T, MU, MR ES T Z A M E 55T 5 720 O HIE R HA IS
DWTHS,
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.

< FEDOBMEBE /Object and summary of class>
BREE L RE O, GIS (MBS A7 4), UE— bRy U7, BRERAREERIN, IT BELEDTF—<IC
HILC. i 2@ U<, ikt &, MRS5S I3 2 5l D W TSR,
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— bty rr, RERN RSB EIERM. 1T RIERIN

GIS, Remote sensing, agricultural statistics, Environment conservation agricultural technology, ICT in agriculture

< ZEDOFEBIZ /Goal of study>
Mg R SE M E % 22 R E L & S ICRBEREMRESM OB S S 2. BURGIT 2179 720 O RBER ML & Tk
EHrZ 2 HIET.
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

< BEAR - HEREEETE /Contents and progress schedule of the class>
BEDOWNED—E %, Classroom THUS - $Et L 3
1. HHBOHEMIZOWTHEZHAL, ZENFICOWTHREZRD S,
Introduction of instructors
2. 3CIST—7 OAF (HY KRETH)
Acquisition of GIS data (C.YONEZAWA)
3. GIS7T—% D3R (Y KETH)
Visualization of GIS data-1 (C.YONEZAWA)
4. HEHTF—F OAF Y RETH)
Acquisition of static data (C.YONEZAWA)
5. BEIT— 7 O X B FR GHY KRBT H)
Visualization of static data using GIS (C.YONEZAWA)
6. FHEOMAM (HY4ME 75 YT &)
Introduction to Quantitative Analysis (M. E. FRANCIS)
7. BNAREENAENE Y ME 75 YY)
OLS Assumptions and Causes of Endogeneity (M. E. FRANCIS)
8 /uAkryaryrF—yONANL Y ME 77 ¥ X)
Addressing the Endogeneity in Cross- Section Data-1 (M. E. FRANCIS)
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9. yuzt s varrF—2oONAEK2 JHY M E 75 >~ A) Addressing the Endogeneity in Cross-
Section Data-2 (M. E. FRANCIS)
10. 7SANVTF—F OWNEYE (Y M E. 75 ¥ ¥ R)
Addressing the Endogeneity in Panel Data (M. E. FRANCIS)
1. BEREOYAZ<R YAy b (YA H5%)
Risk Management in Farming Businesses (T.
12, REREOFH GH2Y: AHZE)
Planning a Farm Business (T. SUMITA)
13. BEREOMB~AT A N (HY )
Farm Business financial Management (T. SUMITA)
14. FIRBEREOFHEM (Y fAHR)
Labor Management on a farm family Business (T. SUMITA)
15. BEMoO~—7r7 1 v 7 G4 fH5%)
Marketing of Farming Products (T. SUMITA)

< &M% /Record and evaluation method>
HERI & UAR— b RO REICHE T 2 MEABEICOWT, T4 20D T2 OMTbit, BEENMEO LN TS,
FBHET BEHR - TS IOVTRABHL TV a2 7% &I & - THHT 5.
Grading will be decided class attendance and attitude in class, reports and presentations.

< #{%Z18% /Preparation>
HAREOBIR & BERICET 2 EANAFHA S TBL I ENEF Ly,

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

< HRIEFLVUBEZE /Textbook and references>
Bz L
No textbooks will be used.

< EEBFESFE /self study>
F—7—= FERLEETEFICOWT, HEMHLCHICE VBB EZRODL I EDNLET L,
Students are expected to understand the subjects showed by keywords by related books.

< 5£F5 - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
PCEHWIERZBI RS9, 7V—=V7 1 (QGIS) OFH%ETFET 5,
KH/ =MV A2 FEETEI L, AWEELEEFERICHRT 22 Lo CREFH Y M)
FlWAbg A — v RETEHE#IZ (chinatsu@tohoku.acjp) 47 4 A7 7 — :HAGIZ A —VETHWELED Z &,
This course includes practice using free GIS software, Quantum GIS. (C.YONEZAWA)
Students are expected to bring their own personal computer. If it is impossible, notify the instructor in advance.
E-mail: chinatsu@tohoku.ac.jp
Students may visit the office with appointment anytime.
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< HYHE /Instructor>
X TH

< g% 5 —< /Class subject>
B 72 R AN 2 WA ERE T 1« — )V FOB - 475 - BT - A

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

< FEDBMEBE /Object and summary of class>
BIEARET 4 — v FEHZOREEIERAT, 74—V BB X OWAET — 5 0 GIS 12 X 2B X 0N 4%
7= 7 bEFHLEE TR THICOT 5, Z#EHEORRIIG 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—"J— K /Keywords>
GIS, VE— bty vy, HEERET74—VF
Geographical Information Science, Remote Sensing, Integrated Field

< ZEDEEBE /Goal of study>
WHEHRA A2 L. CNOSOEMEZFHATEL LR bT L, 74—V FREADISHTIZ HIZOF 5T &,
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.

< BEARR - HREEETE /Contents and progress schedule of the class>
BEONEDO—I %, Classroom THUS - $Et L 3
1. BWELERET 1 —V KL ZEHEHR
Spatial information and integrated field science
2. ZRIETEHR 0 Al
Basic knowledge of spatial information science
3. M T— 5 DOFER
Preparing spatial data
4. ZEHT— 5 OBRNRE
Visualization of spatial data
5. &7 — & oW
Access to spatial data
6. HARDZEMFT—%
Spatial data in Japan
7. WROZEMTFT— 5
Spatial data in the world
8. ZEMITE MO
Application of spatial data
9. MM ZERTETR
Spatial information in agricultural science
10. ZEMEHRT— 7 2 FH L 7-6H -1
Practice of application of spatial data - 1
11. ZZMEHRT— 7 2FH L726EH 2
Practice of application of spatial data - 2

— 115 —




#% ¥ B H %4 HALE PO FrHF >N 27| BRBAERE |77 Aa—F
BAERET 1 — v RS o )
Advanced Course for Remote 1 AR AR ABR-AGR525] | 4R | ojlcjhf
Sensing and GIS
G ST ) - B H - SRR A o —F | EEE | EEpE
B i E AMZI02 | B | A

12. ZeffET— % 2 FIH L7-EH -3
Practice of application of spatial data - 3
13, ZeffET— % ZFIH L7-EH 4
Practice of application of spatial data - 4
14, ZelfE#RT— % ZFH L72EH 5
Practice of application of spatial data - 5
15. ZefifET— % 2 FIH L 72 H -6
Practice of application of spatial data - 6

< RAEEii A% /Record and evaluation method>
BEAOBIIRD (60%), FLEVF—3 a3y LLELVE—-F 40%) 12X 5,
Students are evaluated on their points from attendance (60%) and presentation or reports (40%) .

< #{FEZ /Preparation>
THRIZLTLDLEE LW, BENABICOWTERL, BEAgrEdsETsc L,

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

<HREH KVBEZE /Textbook and references>
Quantum GIS AM =M (H453Hk)
B L BEHADOD ) E— ey Y Y7 - GIS - GPSIEMA A F (FRALIR, 2019)
An Introduction to QGIS (2nd edition) (H. Imaki and T. Okayasu, Kokon Shoin, 2015, in Japanese)

< IZEIFEIFE /self study>
BeAT G 2 WG L7223
Self-study using handouts.

< E¥% - RERAVIZE /Practicalbusiness>
O

< f&#% /Notes>

(1) FEHEFIZDWTIZBIRRNICHER A — V7 FL AT 2 (11 AT 1 HB@#2 7).

(2) /= v arEEsTsI L,

(3) 74 AT T — AEREHIREEZ T B0 R A -V THKEDZ &,
RAREIZER 2F N210

(4) E-mail address:chinatsu@tohoku.ac.jp

(1) Schedule will be informed via DCMail. The course wil be held on late November to January.

(2) This course includes practice using free GIS software, Quantum GIS. Students are expected to bring their
own personal computer.

(3) Office hours: by appointment.

(4) E-mail address:chinatsu@tohoku.ac.jp
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Advanced Topics on International 2 A IR AR ABR-AGE520B | 1F4FFH% | x5zpghp
Development Studies
Gil ol D ) - W H - G I ok = WFRa—F | MAHTE | BEERE
3 R R IR R 0 — A

HELD 4 HoRE (N2l AMI241 |2 2 EREBLE| %

< HYHE /Instructor>
&AW - KEENI MINAKSHI

< $%%5—< /Class subject>
EIBEBH IS D A B EOIR & Z 0458 i d¥ 1% Understanding some issues on international development
and also learning methods of analysis on these issues

< FEDBMEBE /Object and summary of class>
AZHETIE, FECLZEBEMEFERIGE L3R E L LICHERISEZ B I 2w, ER HEmIC O W T oK%
179 2L Ve Dl % #8455,  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—7— K /Keywords>
R E, B WHRE BAEER LHTA. ®Y economic growth, agriculture, market economy,
capitalism, land ownership, trade

< ZEDEEBE /Goal of study>
EBRHRAIIONWTO I F EE LRI OWTERE & BT, g slER D HE %3133 %, Students are expected
to understand some issues on international development and to learn methods of analysis on these issues.

< BEARR - HREEETE /Contents and progress schedule of the class>
FZFEDO—H %, LT ® Classroom THUS - $et L 3
BENASIENCHMHT 5,
Contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom: x5zpghp

< F#ESHE 5% /Record and evaluation method>
HENE 60%. 5N 40% Presentation 60%, Discussion 40%

< #EfFSEE /Preparation>
e R B A DT, WIFEICHMT 2 LSO L ¥ 2 — 2T WHIEDME DT 2 WHEICT 5 2 L. K HOF
REBMENLCHMTEDL LI HICEMT S,  Every students must summarize existing studies on their own
reseach topics to clarify importance of them.

< HRIEF KUBEZE /Textbook and references>
FVT Uy TF—2a rOBRICIERT 5. It will be announced at the first class.

< IFZERFREISVRE /self study>
H DT —< 1B AL D L& #etro  Please read recent papers on your own reserch topics.

< 5275 - RERAVIZE /Practicalbusiness>

< f&# /Notes>
T T4 AT T = FEERIIMREZOAMNT S (EBRBSEEEREE E213)
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V] 5% B s S5 A N )
Advanced Topics on International 2 Al AR AR ABR-AGE520B | #:4-Fii#% | x5zpghp
Development Studies
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
3 R R IR R 0 — A =
FIRH 4 5 BHE (N212) AMIZAL 12 DL A

A —)VT7 N L A : katsuhito.fuyukid2@tohoku.ac.jp
email: 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.
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JR SR B 0 N . .
Advanced Lecture on Agricultural 2 A AR AR ABR-AGES21] | 4EBA#E | hjzopdq
Economics & Farm Management
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
% RIE RS R 2 — A i
AWEH 3 FlR HEE (N212) AMz432 H A5 R

< HYHE /Instructor>
g Bk

< $%%5—< /Class subject>
R B L OREEREFICHT 2 EIWIZED ) oy 255,
Learning techniques and skill of empirical studies on agricultural economics and farm management.

< FEDBMEBE /Object and summary of class>
TS BERETEB L UREREFICHME T 2 EELEANIIER COERN ZHE L. TONERH O 7
ElZoWTHEm a2 T\, R SCOER % HI2o1 %,
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>
FLREHT. BRERA S, RERES, BAMAE
Empirical study, agricultural economics, farm management, rural sociology.

< EDFHEBIZ /Goal of study>
HERBEEB LU RERE AT 2 EAMEOMCIER T2 15T 5. BERFEED L OEEREZO I
LB A EE L Ny 7 AW B, EIEE ORI ER T A BT b

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

< BEARR - HREEETE /Contents and progress schedule of the class>
1Mok (4% 2 A) & Classroom TV E 4,
Classroom IC7 7t AL, 75 ATA—=FZANLTLES 0,
BEOFME, AV F—v a3y THNT 5,
The detail of this course will be explained on orientation.

< F¥ESHM A% /Record and evaluation method>
PHEBIOTLEYF—Ta v, S4 2 REWMICETMS 5,
Presentation, attendance and so on are evaluated.

< #{%58% /Preparation>
R - R BT A CREIRIA CBGEE L TBLL I EDE T Ly,

It is desirable for graduated students to read academic papers on food, agriculture and village.
< HBEB LVBEZE /Textbook and references>
< IEREEHE /self study>
< 375 - REMVIZZE /Practicalbusiness>
< {#% /Notes>
(1) *74 277 — AMFIHERZ T 2,

(2) F—=LXR—=T  HMEIIBERZ AT 5,
(3) E-mail : fusao.ito.c2@tohoku.ac.jp (g5 M)
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Advanced Lecture on Agro- 2 AR AR ABR-AGE528] | H4FER#E | axy3odo
environmental Policy
Bl G T R - B H - G A o —F | EEE | EEpE
FIEE LT o = :
oM % H AM1705 HAGE popiil

< HYHE /Instructor>
FH E— o NR ER - EAKR R

< g% 5 —< /Class subject>
SDGs & ROk - gt

Global food and agricultural production system towards the SDGs

< FEDBMEBE /Object and summary of class>

ROk - BEWNSBERE 2 oD, SDGs 20 5k - REMEONELICRL . 72, fr OEPEHEE O
B R RO FEEORFEECRICH L THEEL. HARELD CHEBREE SHOELREFAIZOVWTEREL
ES

This lecture gives an outline of global food and agricultural production system towards the SDGs as well as
current agricultural trends in Japan and the World. And it gives careful consideration to agricultural policies in
major industrial countries and international fora in order to examine the surrounding international circumstances
and the direction that the Japanese agriculture should move towards.

< F—7— K /Keywords>
SDGs 7— FtF a7+ SBEAR AEWESKRE HRERTER BOR7otv A R BN
SDGs, Food Security, Climate Change, Biodiversity, World Food Supply and Demand, Policy Decision Processes,
Agriculture and the Environment

< ZEDOFEBIZ /Goal of study>
CHRICBTEDOPEBLOCMRDO 7= FEeF 2 74, BOETE. FOERIMEEZBML 3.
CHFROT = FeF ) 74 REEBGRICHT 200 LR KD 9,
Students aim at 1) understanding basic characteristics of food security and agricultural policy measures in Japan
and other major industrial countries, 2) improving the ability of global food security and policy analysis.

<BEAR - HREEETE /Contents and progress schedule of the class>
WIREDO—# %, Classroom THUE - 2L L T3
gl A ) ryr—vary (A
Orientation
#5210 : SDGs & RO REL - JEERME URR)
SDGs and global agricultural & food issues
B3I R ORREREGER - AV —MEEDO AR 7T A UNR)
Global food supply and demand, and their nexus with resources & energy issues
94 ] RAEEE SR OB - 77— FeF ) T 4I25 2588 (NR)
Impacts of climate change on global agricultural production and food security
855 0] £ T A OFIEZ T 720D MlA (NR)
Challenges for reducing food loss and waste
ol MADT—FEexa) 74 & [BunyF—] Q72080 #lda Uhg)
Global food security and zero hunger challenges
857 Il HARD RSEBUR & Bk L (fE % A)
Japanese agricultural policies and climate change
558 Il HADREBR & EWE R (4 KR)
Japanese agricultural policy and biodiversity
5 9 0l : FiHe T fE 20 AURHME IS ATV AR (B4 KR)

Behavioral change toward sustainable food production
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R IK PE B S I )
Advanced Lecture on Agro- 2 AR AR ABR-AGE528] | H4FER#E | axy3odo
environmental Policy
Bl G T R - B H - G A Ea—F | MHEEE | B
FIEE LT o = :
oM % H AM1705 HAGE popiil

F10[] : BRIEICR & LW RE 20 B O KRR B Ot (4 K)
Boosting sustainable food consumption and dietary education
SE11I : FEbe ] HE 2 FORHNE B I 72T B A S (R4 A)
Behavioral change towards sustainable food consumption
B2 FEGEE O BEBOEr — A A ¥ T4 —EU O EEREEE (1)
Case study of major industrial countries (Agri-environmental policy in the EU)
1300 EELEE O BERR S — AR T4 —HAROBEREESE (AIF)
Agri-environmental policy in Japan
140 EEEEFEOBERR T — A X7 T4 —RBERBEBORE A ) X—=Ya v (AH)
Agri-environmental policy and innovation
1500 AR (AR —RMWKEBSEFO Znh s (FIF)

General outline

< Bi&ESHE 5% /Record and evaluation method>
23V EDOMEREL, LAE—PERBRTHML T,

More than 2/3 of attendance will be required. Grading will be based on discussion during the class and a term

paper.

< #{§518% /Preparation>
F3E H AR ENEIZIL U E ko 5§,

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

<HREH KVBEZE /Textbook and references>
WFOBIIERLE T,

References related to the lecture will be shown in the class.

< IEERFREISLEE /self study>
BECTHHLLZATA FRLMZEMA LT T, TRICESTVT, F—MWEICOWTERT S I EPULETT,

According to the slides and documents used in the class, students are required to review key concepts.
< 7% - RERAYIEE /Practicalbusiness>
< f&#% /Notes>

NS = AN b Sl N NN 61 SN - N @ TV = i
Questions and comments will be welcome during the class, or in the laboratory at any time.
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Graduate Seminar in Resource and 1 CIRE ABR-AGE517] | #:4EREE | pojgoxr
Environmental Economicsl
Gl e IR - B H - GERE ok = WFRa—F | MAHTE | BEERE
i RPHEELaE X o
KR 4 305 - 5 57 i AMBIOL | A |

< HYHE /Instructor>
A BB - Y B AW B e - oKE TE - B BEK - KEENI MINAKSHI -
MAGEZI EUSTADIUS

< %5 —< /Class subject>
EIRBRBEREFE O OICIR & Z 05 ko B %
Understanding some issues on resource and environment economy and also learning methods of analysis on these
issues

< FEDOBMEBE /Object and summary of class>
AIZETIE, FAICLZERRERF L TR E L2EEL b LICHBEREEZ B I 2w, ERTEmIZO W T ok
A7) LI VRO L2 EET 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—7— K /Keywords>
BREEREGE A, HUBCE RTINS, EIRRBH I, RS
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business
Management and Rural Development

< HEDQEEBZ /Goal of study>
ERBEERFICIOVWTO ST XFRPHEICOVWTERL L HIC, ERO T2 BT 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of
analysis on these issues.

<BERE - HEEEETE /Contents and progress schedule of the class>
KR E DO —# %, Classroom THUE - $2H8EL T3
We use Google Classroom.
BENAFIENHMIT 5,

Contents and progress schedule will be announced at the first class.

< F#EEHE 5% /Record and evaluation method>
BN 60%. F)RmNZE 40%
Presentation 60%, Discussion 40%

< #{%5E% /Preparation>
BFFEsEDLE R B DT, WIZEICE ST 2 LD L ¥ 2 — 2T WO E ST 2 IS T 5 4 & £ H O
REBNMECLICHMTEL LY ICEHTE D L) 1T 5,

Every students must summarize existing studies on their own reseach topics to clarify importance of them.

< HRIEHF IUBEZE /Textbook and references>
TNy F—3a rOBICIRRT b,
It will be announced at the first class.

< IFZERFREISRE /self study>
A5 Oge T — < ICB$ 5 5ok O s it
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IR BB AR 1 o ]
Graduate Seminar in Resource and 1 CIRE ABR-AGE517] | #:4EREE | pojgoxr
Environmental Economicsl
Gl e IR - B H - GERE ok = WFRa—F | MAHTE | BEERE
i RPHEELaE X o
KR 4 305 - 5 57 i AMBIOL | A |

building) in Aobayama Campus.

< 3E7% - EpEAYRZE /Practicalbusiness>

Please read recent papers on your own reserch topics.

F 74 AT T — FHEIZ email THWEDELZE, A—)VT7 FLAEMERF— 22—V EBIH,
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
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Graduate Seminar in Resource 1 A AR ABR-AGE518] | #:4E-Bii#% | yeifkin
and Environmental Economics2
BGE IR -BEH - 3By i WFa—F | fHSE | REPE
%I EaeFE N s X =5
KIEE 4 05 - 5 S 5 7 il AMBIOIL ) FPRa | Xl

< HYHE /Instructor>
A BB - Y B AW B e - oKE TE - B BEK - KEENI MINAKSHI -
MAGEZI EUSTADIUS

< %5 —< /Class subject>
EIRBRBEREFE O OICIR & Z 05 ko B %
Understanding some issues on resource and environment economy and also learning methods of analysis on these
issues

< FEDOBMEBE /Object and summary of class>
AIZETIE, FAICLZERRERF L TR E L2EEL b LICHBEREEZ B I 2w, ERTEmIZO W T ok
A7) LI VRO L2 EET 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—7— K /Keywords>
BREEREGE A, HUBCE RTINS, EIRRBH I, RS
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business
Management and Rural Development

< HEDQEEBZ /Goal of study>
ERBEERFICIOVWTO ST XFRPHEICOVWTERL L HIC, ERO T2 BT 5,
Students are expected to understand some issues on resource and environment economy and to learn methods of
analysis on these issues.

<BERE - HEEEETE /Contents and progress schedule of the class>
KR E DO —# %, Classroom THUE - $2H8EL T3
We use Google Classroom.
BENAFIENHMIT 5,

Contents and progress schedule will be announced at the first class.

< F#EEHE 5% /Record and evaluation method>
BN 60%. F)RmNZE 40%
Presentation 60%, Discussion 40%

< #{%5E% /Preparation>
BFFEsEDLE R B DT, WIZEICE ST 2 LD L ¥ 2 — 2T WO E ST 2 IS T 5 4 & £ H O
REBNMECLICHMTEL LY ICEHTE D L) 1T 5,

Every students must summarize existing studies on their own reseach topics to clarify importance of them.

< HRIEHF IUBEZE /Textbook and references>
TNy F—3a rOBICIRRT b,
It will be announced at the first class.

< IFZERFREISRE /self study>
A5 Oge T — < ICB$ 5 5ok O s it
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Graduate Seminar in Resource 1 A AR ABR-AGE518] | #:4E-Bii#% | yeifkin
and Environmental Economics2
BGE IR -BEH - 3By i WFa—F | fHSE | REPE
%I EaeFE N s X =5
KIEE 4 05 - 5 S 5 7 il AMBIOIL ) FPRa | Xl

< f5# /Notes>

< 3E7% - EpEAYRZE /Practicalbusiness>

Please read recent papers on your own reserch topics.

F 74 AT T — FHEAI email THWEDEDLZE, A—)VT7 FLAEMHERF— 22—V EBIH,
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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Practice fog Integrated Field| 2 [IEUE ABR-OAG526] | #4ERHa# | wh6drei
cience
bl i ST IR - B - G W’ R Wk a— N | EEE | BERE
i
;ﬁfﬁ% # H I AMI704 | HAFH | T

< fHYHE /Instructor>
INERER - MBI g2 - fORER - M B B BEA - B e - S T I EE - RE K-
TR - R HERA - R k- oKk T-H - MAGEZI EUSTADIUS

< $%%5—< /Class subject>
BEERET 4 — IV FICBU AT AT L OFEBEILR EHE
Understanding and integration of production systems in complex ecological fields

< REDOBHEBE /Object and summary of class>
FRARIR, AL, R L B X ER S BRA LA ERRICBIT AW AEREICHET2EMY T 4 — L
RIFZEICDOWTHE T2, REF ML CHERBFEWEHESG LZLWHETT7 4 =V 2 L5 2, JEWHEFIZZ-
THOLOMEA BT TR LN EHHETLILEEZHNET %,
In this course, students learn about specialized field researches on integrated ecosystems involving forests,
mountainous regions, river planes, rivers. The aim of this course is to understand such integrated ecosystems
from expanded perspective, and acquire the ability to conduct research works taking a comprehensive view.

<F—7J— K /Keywords>
BAAERE, BT AT A, 74—V PR Bk, i, 13, B, i, WBEER
Arable land, River, Field science, Forest ecosystem, Grassland ecosystem, Integrated ecosystem, Livestock,
Material recycling, Production system

< ZEDFEHIZ /Goal of study>
HZAEREFIROM e BUH T 5 & L BT, AT 4 =)V FE2KARBEBOES L2 W E» SR Z 28 % B15T
5o
The attainment of target of this course is to understand research works and agricultural production fields as
broad, integrated ecosystems.

<BERB - HEEEETE /Contents and progress schedule of the class>
1. FEHICHT L EERPERB X ORED—EB%E, Classroom THUS - 2t L 9,
2. BIAAERET 4 — )V FICBUT % AW e o iEss & mEk
General outline and importance of biological production in integrated ecological fields
3. MM oERE (KL
Ecology of forest plants (Suyama)
4. FMBEY OARE (GREETE)
Ecology of forest microorganisms (Y Fukasawa)
5. WM B 2 EHOERMFIE OhVE - BRETR)
Sustainable use of grasslands in mountainous areas (Ogura and M Fukasawa)
6. HAFRZEMLMERAEE M - REL)
Herbivorous management and roughage production (Ogura and M Fukasawa)
7. BAERT ) HWOTHEM (g - REL)
Behavioral management of ruminants (Ogura and M Fukasawa)
8. HAKNT ) BWOESEI UG - RET)
Nutrient intake of ruminants (Ogura and M Fukasawa)
9. BYWEREBRBEIC B AR Ok - £ H - fiH)
Sanitary animals in an animal production environment (Kato, Tada and Fukuda)
10. AN 2 A L 7R A oA=3% O - 21 - )

Transmission of pathogenic microorganisms through sanitary animals (Kato, Tada and Fukuda)
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Practice fog Integrated Field 2 AR AR ABR-OAG526] | 4B | whb64rei
cience
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i H)
B i E AMITOL | B | A

11 AR —REURIC BT 5 K7 LofH (W - HE)
Use of Andosols in forest-grassland areas (Nishida and Tajima)
12. MBI B HRMROAR (WH - HE)
Physiology of paddy rice in alluvial plain (Nishida and Tajima)
13, WhRHEIC B 2L (B - HE)
Alluvial crop production (Nishida and Tajima)
14, W ofka L B AR G - B4
Conservation and production in river ecosystem (Ikeda and Fujii)
15, BIEAET 4 — N FIZBT 258 Aol (G - K& - <7rY)
Control of environment and production in an integrated ecological field (Sumita, Yonezawa and Magezi)
16. EE ORI ()
Summary of training (Nishida)

< &M A% /Record and evaluation method>
FEHEE L LAR— b T2
Evaluation is performed baesd on participation to classes and reports.

< EH218% /Preparation>

< HEREH KUBZEE /Textbook and references>
FHEBF 7T FEFPICEATT S,
Text will be delivered before or during each class.

< BN FE /self study>
R, A, AR L T HEALERRICB AEWEEICHT AERPHEEAIETL L
Students are required to collect information and topics related to the biological production in integrated
ecosystems through newspapers and literatures.

< 5£F5 - RHEKAVIZE /Practicalbusiness>
O

< f&#% /Notes>
1) *74 A7 7 — Bk A — VTR 5,
2) RIEN  EEAEET 4 — oV FEEMEL Y 5 — (1) T,
JBAEEH 20 2% B2 725 JnEIZT 5,
FENFIILET LI DN DD, BN HREFICOWTL, JIEEMNT %0
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.
Contents and progress schedule of the class may be changed. The specific schedule will be announced
separately.
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Advanced Lecture on Plant 2 A IR AR ALS-AGC508B | f5:4FEFak | tqza2lg
Cell Biochemistry
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i REREELNaE X 2 » ElEELA

AM1432 xF I

ARWEH 2 G 5O ERE S

< HYHE /Instructor>
FHOESE R B - A B - s Al

< g% 5 —< /Class subject>
BT BT RO TR E B - LNV S LRV E T -

Molecular mechanisms and physiology of autotrophic metabolism in plants: from molecular to field levels

< FEDBMEBE /Object and summary of class>
M & 2 WY OFRALIE, WK EOTRTOAYOETHGE LRI TWD, KfFTIEER L RFELZPOLIL, Thb
ORI FALD L Ay RN TOFH RS, & 2 oflE,. S OICERTEOMDL ) FnR LR L D)
R a2 EME L, BEICX 2L, 50 2 #AIC X 2 HFETHE b & L2 FT A o/ & &
WU C MYREFICHT 2R CER L BE D OSEE HIET .
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.

< F—7— K /Keywords>
A%, vaA XFAF, e BARER.. RN, REFEAH. AT A0 REOHAM, HaE. 15
Yo A ek
Rice, Arabidopsis, Photosynthesis, Essential nutrients, Nitrogen metabolism, Carbon metabolism, Metabolic
balance, Nutrient recycling, Signal transduction, Crop productivity

< ZEDOFEBIZ /Goal of study>
RO L B AR OMST KBTI OWT, ST oAk, ZLTHEL NV E THRZROS L L BT, F
FETHE R FORAE RIS - R E N 2 R S5,
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.

< BERB - HiEEEETE /Contents and progress schedule of the class>
FIZFED—H %, Classroom THUS -« $t L 3
L. BEOERFEIIOVT, ¥ 37 BRI T oL it ()
Introduction of this course. Lecture and discussion on protein metabolism (Ishida)
2. ZHEIL DY VBB O WTOTHEA L R 1) (FH)
Student presentation and discussion on protein metabolism (1) (Ishida)
3. ZHEIZL B Y Sy ERBII O VT L E (2) (H)
Student presentation and discussion on protein metabolism (2) (Ishida)
4, ZHEHILDF X EABNC OB TOLEMEA LR (3) (H)
Student presentation and discussion on protein metabolism (3) (Ishida)
5. MW OBEFEWIN - F LREREIC O W oL i (I
Lecture and discussion on nitrogen uptake and assimilation in plants (Hayakawa)
6. MW OB RHRGE IOV TR L (R
Lecture and discussion on compartmentation of nitrogen metabolisms in plants (Hayakawa)
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Advanced Lecture on Plant 2 A IR AR ALS-AGC508B | f5:4FEFak | tqza2lg
Cell Biochemistry
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
i REREELNaE X 2 » ElEELA

ABEH 2 59 ik AM1432 I S

7. WY O FAH A BET ORI OV oz & Hawm (FIID
Lecture and discussion on regulation of expression of nitrogen metabolism-related genes in plants (Hayakawa)
8. Mo FENBOWGHMMIIOVWToOMmBE L Hw I
Lecture and discussion on post-transcriptional regulation of nitrogen metabolisms in plants (Hayakawa)
9. 7 MEGD D 725 LIz EZC & B BIEFHEREOHR (ME)
Reverse genetics in the post-genomic era (Kojima)
10. 7UE—% — RN L 285 % v b7 —27 0% (UNE)
Promoter analysis to transcriptional regulatory network (Kojima)
1. 74V F=70ORAC & 2iEIkoE UNS)
Monitoring plant transport with stable isotope tracer (Kojima)
12. 777 574 PRI X 2 M OH B FOBRBIZOVTOHE (UMG)
Identification of useful plant genes by genome-wide analysis (Kojima)
13. B OB & Z OEICE T A3 (A1)
Lectures on strategies and issues for increasing grain production (Ishiyama)
14, EEBROL R & 28I % HiE LW eBE 2 C B9 %38 Chil
Lecture on the outline of research aimed at increasing grain yield by improving photosynthesis (Ishiyama)
15. SZiHIC X 2B ORI A ST & A Ee (L)

Literature introduction and discussion on increased grain production by studuents (Ishiyama)

< A& A% /Record and evaluation method>
W (50%). FEENE (25%). FF~OSME (25%) 12X Y FFHilid %,
Evaluation is performed based on attendance (50%) , presentation (25%) , and participation in discussion (25%) .

< #EfF#E%E /Preparation>
KEFTHERMY KT B LMY ARSI T 208D 5 2 & ZHHISHZEIT ) ATHEERLLEEEUT
DBEBOMBEED Do BHOFFEMARIENET 3035 1 BB ORETHIIT 5, SEFERGRNAN T, ZEE AT
FEFENEIBE T 2 R P e B L Tna72 <,
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.

< HBEH IUEBEE /Textbook and references>
T A VA AR 6. WARDE - BIGEI—BEER, S A 277 1 v J
- 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)

< RERFRESFE /self study>
R OBENEERE =V ANV =LA THERAT 20T, FTOHZBLTBL I &, BENEEZEH L, &
SICHBETE TR VAR IIEM EHEL, ROZERT 2137 I A VA THMT S 2 L,
Students are required to read the assigned scientific paper for each class. The paper will be sent to students via
Google Classroom in advance. Students are required to review each class. If the class cannot be fully understood,
please ask questions through Google Classroom or in the next class.
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Cell Biochemistry
G ST ) - B H - SRR ok = o —F | EEE | EEpE
A EEETEE NI X 2 » EFELL
K 2 #50 59 ik AN I Mt

< 5E7% - EpEAYRZE /Practicalbusiness>

< f# /Notes>

MOGOME. 74 AT T =3 A BEMRMHEMIE T =N 7 T AN — L% 0 T2 E 3,
We don't have office hours. Please ask questions and contact instructors via Google Classroom.
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< HYHE /Instructor>
AN EA R BE - 24 BA -9 A

< g% 5 —< /Class subject>
S AR MY O A & Z DI ENOFIHIZOWT, BB O RA & Hifli % 4 55,

In this course, students will learn recent advances and techniques in Molecular Cell Biology.

< FEDBMEBE /Object and summary of class>

SR EMRE A I R OM A BT, MTLOFRED 5 F RIS OV T ORIRIZERIZZR > T 225 fllao
LAIMMD THMETH V. ZOIRIIF 2 EAREETH 5. REFRTIIMBOS FAEWFD S B L Ml %.
H (Tuasrt )Y RA), F 8y EisEdEd. su~xF v, sE TR MRNS o b, DNA B8, 8
PIFEICENE N T, TRENOGTHME TORENTI SR THEREIZOVTOHREBET 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—"— K /Keywords>
S MRREY Y. Bk, BER. S A su~xTF o,

Molecular biology, cell biology, trafficking, enzyme, genome, chromatin.

< ZEDOFEBIE /Goal of study>
G M AE E OH L W ECR R B 2 A, MR A R BRI L ORI OW TR R RO 5,
TROMAE, BSOS T 2 EBE2HE T2 L 2REHREL T 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.

<BERE - HiEEEETE /Contents and progress schedule of the class>
M HZED—EB %, Classroom THUE - #ft5 5. FEIRE ORI T 2 BUEICHHL A, AP & T2 kT
b HIM - Wimar LA EED 5,
. BROFTAFAEF VI F— 3y GHYMEE NI/ 2/ FH /8
Orientation of this course and introduction (Ogawa/Futai/Harata/Horigome)
B /NI - Y45 (2~ 818])  Molecular Biology of the Cell (7th ed, 2022) @ Chapters 89,20 3 & U 23
ZAOHLTEA FIHSNTWAEERLOMAEL T, KT 5. HEIZOWTORM, MER % ORI,
Web & T2 5,
Students read, prepare, present, and discuss about recently published "'Molecular Biology of the Cell (7th ed,
2022) "' Chapters 89,20 and 23.
2. MM, A FBETV AT LAOHN (8 %) -1 (HLHKHE /NI
Analyzing Cells, Molecules, and Systems (Chapter 8) -1 (Ogawa)
3. M, AT BIO VAT LA05H (558#) -2 (FHMEH /M)
Analyzing Cells, Molecules, and Systems (Chapter 8) -2 (Ogawa)
4. Ml & ZosFougift (689 %) (HYEH /M)
Visualizing Cells and Their Molecules (Chapter 9) (Ogawa)
5. 9 (H520%) -1 (HM¥HE: =)
Cancer (Chapter 20) -1 (Futai)
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6. (5520%) 2 (HUHHE: =)
Cancer (Chapter 20) -1 (Futai)
7. WEAR L EGE (55 23 %) -1 (H4#E . =3)
Pathogens and Infection (Chapter 23) -1 (Futai)
8. WEMAL IEYiE (55 23 7) 2 (JH4#HE . =3)
Pathogens and Infection (Chapter 23) -2 (Futai)
B R R EE GG (9~ 150) HEOWET ML EHA TONFIIOWTE Lo, HFICHEEREITI .
F7-, BEONEIIOWTOERIBINT 5,
Students read scientific papers listed by instructors, and prepare a presentation concerning the contents of
the paper. Students participate the discussion.
9. BEMAEWYT ) Ao EHREEICE T S MYy 7 AR L iR (FHAEE FH)
Discussion on genomic structure and function in eukaryotes (Harata)
10. Zo~F UG EBREICET 2 Ny 7 AR AR GHLHE  FH)
Discussion on chromatin structure and function (Harata)
11, BB 7 sk 7 ax T v OSB3 28 a5H W JHUEE  FiH)
General discussion on genomic/chromatin structure and function in eukaryotes (Harata)
12. DNA B IBHEIC BT 2 Ml EaEIcl 32 My 7 A/ L5t GHU%E  JEH)
Discussion on nuclear function in DNA repair (Harata)
13. DNA HEBHE L ZLICE T2 by 7 Af L it GHA%E )
Discussion on DNA repair and the role in aging (Horigome)
14. DNA 65158 L Mlabkse - BLICBIT 2865 GHU%E )
General discussion on nuclear function in DNA repair and aging (Horigome)
15. BEBAMOT ) & - s u<F L RREGKEICHET 28650 HUEE  5H /R
General discussion on eukaryotic genome/chromatin and their roles in biological processes (Harata/
Horigome)
RN ARG U CEE T AW REEL D S,

The contents and schedule are as shown above, but subject to change depending on circumstances.

< &A% /Record and evaluation method>
2MOFEFR L BEEINE - B X DT .

Students are evaluated by their presentations and class participation.

< #EfFSE% /Preparation>
RE BRI CHBESNIROBTENE TR L TVDL I EDPUETH S, [EWILF ] TR L[5 [ E
Ryl NeHBEEY 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.

<HEREZHXVBEZE /Textbook and references>
R, RPEM 2S5 AT R, £ 72, WAL REEAEILE R L5 fE RN BT = 3 X O BE 25506 3F X I
Bruce Alberts [Molecular Biology of the Cell. 7th edition] (Garland Science) (The textbooks are available for
purchase at the University Co-op.)o
2% Bruce Alberts [MIBOGTEWY. HEO6M] (=2— 7L R) (RFERITTHATEE

< IZZERFREISVRE /self study>
TRESNTZFHLIZOWT, XM BELH ) FH T L. RETHALHEICHET 2 FHEHLRRHE M L TH
HL., HEERD 5,
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< f# /Notes>

BB

< 5E7% - EpEAYRZE /Practicalbusiness>

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.

FT74ATT— EMBIOHREELTA7-DI12, FELMHD 1525 16 K E T, HBWEETEH 74 AT T —%

ONI - =3 BERIbSEEMIEE GREWFFEM 5 [ E505 5235 X OF S505 5% ) E-mail address : tomohisa.ogawa.
c3@tohoku.ac.jp; eugene.futai.el @tohoku.ac.jp.
(FH - 9888 7T AEWLE BIEE (RAMZEM5 B E506 5% B X 18 S506 5 %) E-mail address :masahiko.
harata.b6@tohoku.ac.jp; chihiro.horigome.b7@tohoku.ac.jp.

FNLAMNZ BB X — V2 Z T 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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< HYHE /Instructor>
1 O U T O 1 /A o SR

< g% 75—~ /Class subject>
WA F ORER A ORI OB E . IS - ER LR ORI TR FFFFCoW Tl - 283 5,
Understanding of advanced researches on the basic science of microorganisms, updated information for
application, and patents in industry.

< FEDBMEME /Object and summary of class>

WAEMOFHEWTH 2 —kAHEY (73 78 - AR - BR) SZRIEIEYTH 2 AIEEW R, BN T
% EOEFERRER TN % E] 585 T OSBRI LW oMY A A - PE, i, B oRFARRZ B L.
BEKT B 7o, BRTIHBBFIHEIIHEY EET - BB OMBEMEHOMIZEIC ARy P2 M4 T, SHRERIN
LAY QR RHIE & OBEZ i 50 IRBMOFHAIIBER, EHESHORHIZOWT, W LOOWEES %,
MMM EIZOWTH, 9 EIT9,

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.

< F—7— K /Keywords>
R WE O AA LR - W ATIEEE. EEMEY. EERE. RO HIAR, BRE L kY
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.

< ZEDOFEBIZ /Goal of study>

WAE O REA S B A EY AR BEVE R R oML, RS, BERES X VBTN B3 A SR o D T & Bl L.
WA OREERERTENIDH BEDHIEH S AT A EEAOERTIRNEFIIOT b, T 72mMAYBEROFEFIC
DWTHHEZRD Do

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.

<BERB - HiEEEETE /Contents and progress schedule of the class>
MPHZEE AR, IR TER L EITTE, m Bz frwEd,
) E— bOYif . Classroom % meet Z M L TITWE T,
1) AN O A BB RE & AED A o JLEERL 4= &R H
Microbial physiology and its application.
2) AR T-IEBLRE & W i o BiERL A &R
Regulation of gene expression and its application.
3) WE ok - PE. S WEERE O JEAERL S LR
Solute import and export, and secretory mechanism of protein.
4) WA O RS - AL - B - 8 - BB O R R O JEPER Y LG H
Microbial application to agriculture, chemistry, medicine, pharmaceutica and environment.
5) WA AEBERL B 2 IS BB IC B3 A AN D FE R

Preparation of reports concerning various application of microorganisms, and presentation of the reports.
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6) MDY 7 2IZB3 % EFEWFIE 0 Fe By

Latest trends in the bacterial genomics.
7) BRT DOFEBUT T 2 IEHERZ O b 1h)

Latest trends in the study on gene expression in prokaryotes.
8) 7 m— OLHIEICBI % JERERLE O R B )

Latest trends in the study on global regulation.
9) Ny FFT 7 — VBT 2 RO B

Latest trends in the study on bacteriophages.
10) SR IN T oM & VR B BE 3 2 S8R o i B i

Latest trends in the study on virulent factors and their mode of action.
11) SEHIMPEARHE 2 B3 2 SR AL o de i Bh i

Latest trends in the study on drag resistance mechanism.
12) BBAEY O 5 2% 7 B BT 2 TR O i B )

Latest trends in the study on protein trafficking in eukaryotic microbes.
13) BEAEMAEMIC BT 250w A ML R 2 ILBERHE 0 e Hi B

Latest trends in the study on secretion stress in eukaryotic microbes.
14) BBMUEMC BT 5 5 28 7 BB 2 AR O i Bl I

Latest trends in the study on protein production in eukaryotic microbes.
15) SRATBRIEHIC (2 BE 3 5 SLTRALF o s Bh i

Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes.

< A& A% /Record and evaluation method>
BEEEL TLEYTF—var, @ LR MCE o TRMIT 20 FRliEA X ENEN25 % & 5,
Students are evaluated on their points from presentation material (25%) , presentation (25%) , discussion (25%) ,
and reports (25%) .

< #fg=M&%E /Preparation>
AFRAA IS 2 AR A © 2 COR SN2 Hd, REBEID L L), FHTRIISMTES L) 12TPH
T 5o FETOWAM R, HALF G FEWFORBENNE 2 B 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.

<HREH LVBEE /Textbook and references>
%## (Reference books) :
1) Brock, Biology of Microorganisms (Madigan M et al.) (PEARSON) ¥l
2) ENERFBEARICKRFZHIP E~Y = 2 7V
Tohoku University Intellectual Property Manual
3) Nature Review Microbiology 7 &'\ 87 L 7283t sk D &k

< IFZERFREISRE /self study>
ML 7 BEA - IR EFEIICRE - AFL. FEHTAI L,

Students are required to prepare for the tasks by searching the data and information.

< 5E£F¥% - RERAVIZE /Practicalbusiness>
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< {# /Notes>
FTA4RT T — RER TR ISR CIT R (X = VTP o A S 38212 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~X—7 (Homepage) :http://www.agritohoku.acjp/microbio/index-j.html
X —)7 FL A ( E-mail addresses) : FI#k#kti (Keietsu Abe) keietsu.abe.b5@tohoku.acjp; 4% (Jun Kaneko)

jun.kaneko.b6@tohoku.ac.jp; 4k (Takahiro Shintani) takahiro.shintani.d7@tohoku.ac.jp
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< HYHE /Instructor>
I Fh - Bk He— - WA B

< g% 5 —< /Class subject>
EPEE R IR RIS O, MiEdve, AR

total synthesis, structural determination, and biological activity of natural products

< FEDBMEBE /Object and summary of class>
HARORKMARILAIBITBRENY Y RI T A TH L RREBILEWHREOBEERELHM L LT, AW
R O &G DE & OHERE 21T ) 72O I L E R G ENE. AL ROS, ARSI, B L O
PEREMRNT L 2 PR - B35 2 LA HMNE T5, KRIOMEYBRERAZ D, & 50 LOFEE LENE % /N7 —
FA e flio T - L, HEISEX21T). WH, HEIZLMIEMR 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>
RKIRERALEW . A, fETue, ABEEERHb

natural products, total synthesis, structural determination, analysis of bioactivity

< ZEDOFEBIZ /Goal of study>
EWEE RRARILE O EHE E ETIED, B X OERREN LT 2 A@er BT LB, 7L
Yrr—va rBilie 843 %,
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.

<BEAR - HREEETE /Contents and progress schedule of the class>

R THEDE T, 72720, RPWITE Y, I Y TEIBTA2WREEDDD T7,

1. RRARILEWRATRAR THRESNIMROMH -1 (BA)
Researches presented in Symposium on the Chemistry of Natural Products-1 (Enomoto)

2. REBILAEWRE TRESINLIIROMI -2 (EA)
Researches presented in Symposium on the Chemistry of Natural Products-2 (Enomoto)

3. RRERLAWRRE TRESINLIIROMI -3 (ILT)
Researches presented in Symposium on the Chemistry of Natural Products-3 (Yamashita)

4. RIAEBILEWR RS THRESNMROMI 4 (HA)
Researches presented in Symposium on the Chemistry of Natural Products-4 (Konoki)

5. RIEBLAEMEMmETRESINIMEONEICHT 2 ZT#B LT VEY T — Y a v a1 (HA)
Presentation by students and discussion-1 (Enomoto)

6. RINEBILEWRIRES THRESINIMAEONEIIH T 2Z#EICL LT VY T =Y g vy ERT -2 ()
Presentation by students and discussion-2 (Enomoto)

7. RIEBILEWRRES TRESINIMEONEIIHT 2 Z#EIC LT VY T = g v ERT -3 ()
Presentation by students and discussion-3 (Enomoto)

8. RIEBLAEMAMmETHREINIMEONEICHT I ZTHB LT VEY T — Y a v EEla 4 (HA)
Presentation by students and discussion-4 (Enomoto)

9. RIEBILEMARETREINIMEONEICHT L ZT#HB LT VEY T —Ya v Ll b5 (HA)
Presentation by students and discussion-5 (Enomoto)
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10. RAFBILEWRTRS TRESNIMEONEICHET 52 ZMEICL LT VXY 7 - g v &Rl -6 (BA)
Presentation by students and discussion-6 (Enomoto)

1. RAEBILEWETRR TRESNIMEONEIIHET 52 ZME L7V Yy 7 — g v et -7 ()
Presentation by students and discussion-7 (Enomoto)

12. REBILEWERS TRESNIMEONEICHET 52 ZMEICL L7V Yy T — g v Ealam -8 (BA)
Presentation by students and discussion-8 (Enomoto)

13, RAEBILEWERS TRESNIMEONEIHT 52 ZME LTV Yy 7 — g v &Rl -9 (BA)
Presentation by students and discussion-9 (Enomoto)

14, RIEBILEWRRR TRESNIMEONEIET 52 ZMEICL LT L ¥y 7— 9 v LR -10 (BIK)
Presentation by students and discussion-10 (Enomoto)

15. RIEBILEWERR TRESNIMEONFEIIET 52 ZME LT L E Yy 7—2 g v Ealm -1 (BIK)
Presentation by students and discussion-11 (Enomoto)

< Bi&ESHE 5% /Record and evaluation method>
s (50%). B &I (10%). HEIRR (40%) CTHElis %,

Evaluation is performed based on presentation (50%) , questions and answers (10%) , and attendance (40%) .

< #f5Z1&% /Preparation>
ZEERL NV DR (ERILEM OIS L AR I VIZ X BHEERNT) Z2HM L TOWBLEND 5,
Students need to understand basic organic chemistry (organic reactions and spectroscopic analysis) taught in the
undergraduate program.

< HREH KUBEE /Textbook and references>
R RIARAL Gt il 2 B 4
Textbook: Abstracts of Papers, Symposium on the Chemistry of Natural Products.

< IEERFENFE /self study>
BHETHAALNEICHT 2 RERLRRH AT L T, BMEZROLT &,
Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related
the topics presented in the class.

< 5£F5 - RERAVIZE /Practicalbusiness>

< &% /Notes>
FT74ATT— HEHKBICEAEL, HRFEEGTZ PR L THBHiMT5 2 &,
1I"F :mari.yamashita.cl@tohoku.ac.jp LA :keiichikonoki.b2@tohoku.ac.jp 4 :masaru.enomoto.a2@tohoku.ac.jp
Please get in touch with each professor by e-mail when you have questions.
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< HYHE /Instructor>
BAR B

< g% 5 —< /Class subject>
HREEALEE & Rk b

Synthetic organic chemistry and natural products chemistry

< FEDBMEBE /Object and summary of class>
KBTI, AWNEE R 72 & OBME ST 4T 2 ARILEY DML AE U LI R BRI UG, ARL I,
EREEEH, BT V2 BHTHIEEZHME T 5, BEEHFLATITh I, BN AR % T %
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.

< F—"J— K /Keywords>
R - RFAE BT, AL, ERE AR, WA
C-C bond formation, Stereochemical control, Functional group transformation, Retrosynthesis

< ZEDEEBE /Goal of study>

KIS, BHELMEL R OARILEYOGBICLELRLETUED A A = AL 2 T2 L L HIC. ERH ORI
PN L CHERENG T O LA THA Y2 RETELLH) IR HELT S,

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..

< BEAR - HREEETE /Contents and progress schedule of the class>

NI —=RA V77 ANVORIECE VD F T, 72720, RIS X D, WEFERICRL2HREED S 3.
R - BeFAEGTHUG -1:Carbon-carbon bond forming reactions-1

R - BeFAE B TEH UL -2:Carbon-carbon bond forming reactions-2

R - B FAE B TR UL -3:Carbon-carbon bond forming reactions-3

B RA A BT B ARG -1:Stereocontrol in orgnaic synthesis-1

B A RN B B AR -2:Stereocontrol in orgnaic synthesis-2

AR B B SLARHIHH -3:Stereocontrol in orgnaic synthesis-3

)

e 2 -1:Functional group transformation-1

B HEHZ i 2:Functional group transformation-2

T HESLZ L -3:Functional group transformation-3

FMH BT - RFERATEROS -1:Practical carbon-carbon bond forming reactions-1
FERM e - JeF AT UG -2:Practical carbon-carbon bond forming reactions-2
T 3% - TR AU -3:Practical carbon-carbon bond forming reactions-3
Z B A D 7 4~ -1:Design of multistep synthesis-1

Z BB A D T A4~ -2:Design of multistep synthesis-2

Z BB A D T A4~ -3:Design of multistep synthesis-3

WRREE (T FBYHEORIIC L D ETE VAR, LR-1)

End-of-term examination

< F#EEHE 5% /Record and evaluation method>
WIS ¢ 2 (20 FIEIWEDRIICE ). LR— N TEHlid 2 it b H %)

Evaluation is performed based on an end-of-term examination (or end-of-term report)
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< #EfF2E%E /Preparation>
RFEHXTIIEMW LM ARERIFZEBATEI L2 HIEL TV E720, FEHLVOERKILS: FRICHEE R
BOS) L TVWD I EaHifes LCHERITTONL, 20720, Pl vr—L At R bR A)
BEOHRFELZHB L TBL I L,
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) .

< HBIEF KUBEZE /Textbook and references>
R RFhEE ALY 82 0 (PR RIA M. LR A)
Textbook: Daigakuin-Kogi Yuukikagaku, 2nd ed. (Ryoji Noyori et al. Eds, Tokyo Kagaku Dojin) .

< IFEIFEIFE /self study>
RHETHFALZHNEICH T EFER LRI ARG LT BB ERDL 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.

< £F% - EEAVIRE /Practicalbusiness>

< f#% /Notes>
FT74ARATT— HREGFIZFHL T2 LEIMT 52 &,
A :masaru.enomoto.a2@tohoku.ac.jp
Please get in touch with Associate Prof. Enomoto by e-mail when you have questions.

DRSS : BLEAmf e R Kali s ORILRFRFBEABIL AR E TR E L THEKT 5)
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< HYHE /Instructor>
R

< g% 75—~ /Class subject>
(1) ARG O— BT, ZREERE. ZREGEICOWVWT, 72 (2) &MoMT - #iEo L CEER ARG (B
W72 &) 122w T, HECHEMm L. Bilh &% b L ICEBMEI SR MA T C2HM L, LML=
B CTOMTE - FIEICLEE SN HHE BT 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.

< FEDOBEMEBE /Object and summary of class>
BB O BB L OCZOERARFICOWTHMLZ RS, BES B ORISR 5 L. 382, BN
BT HuN e HIIOT 5,
/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—"J— K /Keywords>
T, SRIEREIRREE. BT LV —. etk

/Food-derived components, Immune modulatory function, Food Allergy, Functional foods

< HEDQEEBZ /Goal of study>
AR O REME L X 2 OEHRRF IC oW CHRZ RSO, F-Z2NIClD LM iR R T 2% &1
DT 5,
/After completing this course, students will be able to describe the mechanisms of bioregulatory function of food-
derived components, and evaluate the literature and present scientific data in the field of relevant research.

<BERE - HEEEEFTTE /Contents and progress schedule of the class>
ERWICH M D B VEF Y54 DN 7))y FEXET D, RRICE>TEETLZHEAELHD. 75 AN —24
THMT 5,
1. #EEOAL by ray
Introduction of Lecture
2. WE - WiiE
Carbohydrates and Dietary fiber

3. ME"
Lipid

4. 774 M7 3IAHN
Phytochemical

5, ¥¥ 3V
Vitamin

6. W7 LT —

Food Allergy
7. BRI
Food Additive
8. FAEIZ X BRSO T L Yy T — Y a v R
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Carbohydrates)
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9. FEZX BRI 7V T =T a v it (ke
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Dietary
Fiber)
10. A X 2 EFmCREFERO Ve F—va v EEH (T /B
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Amino
Acid)
11, B X BRI 7 Ve =Y a v et (RTFF)
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Peptide)
12. SR X BRI SRR L v =Y a v EER (77 A NI
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Phytochemical)
13, PRI X 2SR FHERO 7V v 7= a v R ORE)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Lipid)
14, FEZ X BEITmSCPHTNMo 7 LVE Y =y a v it (¥y 3 )
Discussion and evaluation for the reports and the presentation files of the selected papers by students
(Vitamin)
15. #Hh
Summary of this Lecture

< A&l A% /Record and evaluation method>
LAR— PRFEENE (F60%). FIENE (F30%). FHER (F10%) 12X 03 %,
/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%) .

< #fF2E%E /Preparation>
s, REL REEMA AWMLY, SFAYTFOERENE TR L TV LLEND 5,
/Students need to understand Food Chemistry, Nutritional Chemistry, Nutritional Physiology, Biochemistry, and
Molecular Biology.

< HBEH IUBEE /Textbook and references>
PBIIIS LT T %,
/Textbooks and references are introduced as needed.
B ORI T OB EHELED 5o FHOE MY mEsE - misE&E (74 - 74 a—RLr—2a ),
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

< IFZERREISVFAE /self study>
EHEFAEROBEEMEICOVWTOLR- IR T LEY T =2 a3 v 7 7 A MERD 72012, BB RONES LT & 74
5o
/Students need to learn advanced knowledge about functions of food-derived components to write a report and
make presentation files.

< 5£F% - RERAVIZE /Practicalbusiness>
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53 R

< f# /Notes>

BT HIMNTE B\ L Dl A ¥ 4 WIZ R 58705 4. Lecture may be given by invited researcher (s) .

E-mail and Office:

F MY masako.toda.a7@tohoku.acjp (BRZANFEHE - E512 room)
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< HYHE /Instructor>
B A - K A

< g% 75—~ /Class subject>
KT & BT iR O 51 HME & 2 5
In this course, students will learn the preventive effects of nutritional ingredients against several diseases in
molecular level.

< FEDBMEME /Object and summary of class>

KAWL HED L5 VIEHENICEE T ORHEZ 2L, EROEFEEOMFFICHG LTwb, —F, Bk
W72 KRR ZIE PR, BIEE,. BRI EOEGEEEROTFIE) A 7 % LA-84 5, KiFTid, A£G
EEIE O FEIE FEHE S S PN B D 5 KBS O 5 TR O W T OHI#E HIRT 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—"J— K /Keywords>
TS €300 I ATV, BIATRBHE. AT EN T

Food ingredients, vitamins, minerals, gene expression, life-style related diseases

< HEDQEEBZ /Goal of study>
LR - IS - BRI TSRS X o TIET B RREICHT T B KA B TS X 200 L 2 ORI IS oW T, IRl
DL OF L FMmEAT) T Lo THR S5, P T AEMmOIARN 2 EBRGE & 2 OB B S ¥ 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.

< BEAR - HEREEETE /Contents and progress schedule of the class>
FIZFEDE T, F21E—EBid. Goole Meet 2l L CTIT9 o
A (1 A5 10 )
% D Trends in biochemical sciences, Trends in endocrinology and metabolism 7% &% i L. ik 2179 o #
T, HYFEAZTIH SN TR EERCHIEIR L TEREZ/ER L. @2 i d 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.
%A (11 |45 14 1)
R % 0 SHIE L72#M ORI L, AFIC O W TEREIT) o
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.

< F#EEHE 3% /Record and evaluation method>
HUEIRIL & FERNBIC L D FHIi %0

Evaluation is performed comprehensively based on attendance and presentation.
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< #EfF2E%E /Preparation>
REPRFIMTHBE SN ZROBFENELZ IR L TV D 2 EDNETH D, [R5 RIS [ AW T 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.

< HREH KVBEZE /Textbook and references>
I H @ Trends in biochemical sciences, Trends in endocrinology and metabolism
Recent issues of Trends in biochemical sciences, Trends in endocrinology and metabolism

< RREFFEIEAIE /self study>
HF 2RO B 7201, KIMOEFAE TS, KH, WEZEIT 2,

To enhance your understanding deeply, you summarize the contents of the lecture after every class.
< RF% - RERRIIZE /Practicalbusiness>

< %% /Notes>
(1) 74277 — BB ROERZ D B 72012, LIS CTRELHO 17 K 5 18 K F TREF SIS
THFITAAT T =%k T 5,
(2) &— 2= https//www.agri.tohoku.ac.jp/jp/laboratory/eiyo/
Office hours are open from 17:00 to 18:00 on Friday.
Web site: https://www.agri.tohoku.ac.jp/jp/laboratory/eiyo/
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< HYHE /Instructor>
P 3R - RIR HEA - g B - P SR K HEE

< g% 5 —< /Class subject>
FL R R IRW B 55 D B REVE SR

Functional evaluation of foods and natural products

< FEDBMEBE /Object and summary of class>
RiFEFXTIZ, M KRWB S OB L #E 35 & & 12, a2 wH O LG AR o
PR 2R 5
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—"— K /Keywords>
i KWKo BRAETESHM

Foods, Natural products, Functional evaluation

< HEDQEEBZ /Goal of study>
B RKIR G (R 7 = 7 —)v, BEREMEIRE) OFEREMERTN % 425,
Students learn how the function of foods and natural products (e.g., polyphenols and functional lipids) are
evaluated.

< BEARR - HREEETE /Contents and progress schedule of the class>
Ril#ld, WX oFif L. Classroom & V72l FEIC L M ERELE T A A Ay v a v 2 fTwE T,
1. KiEFZoA 7 A FHY I
Guidance (Lecturer: Prof. Nakagawa)
2. N7 F v OUINEEOFH (24 - A1)
Evaluation of absorption kinetics of catechins (Lecturer: Prof. Nakagawa)
3. TV MYT = OWINEREDFHM (Y : Aj)Il)
Evaluation of absorption kinetics of anthocyanins (Lecturer: Prof. Nakagawa)
4, FOMDT IR 4 FOWIENREDFEAG (FH2Y : fj1])
Evaluation of absorption kinetics of other flavonoids (Lecturer: Prof. Nakagawa)
5. 2Nz 374 FOWINEREOFHE (FH24 : 411
Evaluation of absorption kinetics of curcuminoids (Lecturer: Prof. Nakagawa)
6. haT A FORIEREDFHAG (FH2Y : 7kI%)
Evaluation of absorption kinetics of carotenoids (Lecturer: Associate Prof. Eitsuka)
7. ¥F Y b7 A VOO (Y : RIK)
Evaluation of absorption kinetics of xanthophyll (Lecturer: Associate Prof. Eitsuka)
8 a7 xu— VOGS THREOFHL (H12Y : &kIF)
Evaluation of molecular functions of tocopherol (Lecturer: Associate Prof. Eitsuka)
9. Fa VI Voo FREREORHIE (HH2Y : kIK)
Evaluation of molecular functions of tocotrienol (Lecturer: Associate Prof. Eitsuka)
10. ZOMONRHEMEY & I ¥ O FHEREOFHE (FH2Y : k)
Evaluation of molecular functions of other fat-soluble vitamins (Lecturer: Assistant Prof. Ito)
1. ¥ 7 V)% ¥ O THEREOFHME (FH2Y : k)
Evaluation of molecular functions of 1-deoxynojirimycin (Lecturer: Assistant Prof. Ito)
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12. Z OO KREARS T O FAERE O ST (524 < hik)
Evaluation of molecular functions of other water soluble low molecular compounds (Lecturer: Assistant Prof.
Kato)
13. 79 A0 =7 Y 05 FHEREOFHE (24 k)
Evaluation of molecular functions of plasmalogen (Lecturer: Assistant Prof. Kato)
4. V) VIREOS FHRIEEOFHL (1 : &K)
Evaluation of molecular functions of phospholipids (Lecturer: Assistant Prof. Otoki)
15. ZOMONEE D5 FHEREDFHI (124 . &K)

Evaluation of molecular functions of other lipids (Lecturer: Assistant Prof. Otoki)

< &Rl 5% /Record and evaluation method>
LAR—= T ONEDB L OEE~NOBGETEHET 5, [Al DLEOEK 2 BIEE KD 30% FEIC R X HI12T 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.

< #EfF2E%E /Preparation>
KAET, . IR BRI LA T A AR E T A 2 EARE L,
Students need to understand the basic knowledge of nutrition, food science, biochemistry, organic chemistry, and
analytical chemistry.

< HBREFLVUBEZE /Textbook and references>
IR CHAT Y e B LR TEATT 2 LSRR EN TV B BETR L,

Research papers and its references which will be provided in the class.

< IZERFREILEE /self study>
F)3E H AR LN UM E AR D 5N b,

Students are required to prepare for class according to the goal and contents of each class.
< 52%% - REXMIZE /Practicalbusiness>

< f&#% /Notes>
F 74 AT T =%, KIE16:00717:00 & 5. FHAETIC Email Tl 52 Lo HEOMKEIITILOMY
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
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< HYHE /Instructor>
I Fh - Bk He— - WA B

< $%%5—< /Class subject>
B ORI (B, Mg PeE. &, TERBEE. 246 8) (Current research of natural products (Isolation,
structure determination, synthesis, mode of action, biosynthesis))

< FEDBMEBE /Object and summary of class>
BIEORBYALF O GIIRHTH D . B, BEIuE, G MEHEE. A88R L. 2ANRF» bFRLHE
Bhbo RiEFTIE, 2KIC NMR R &M MS A7 V&GV —F » O EEIT O )i B L. ] % NOE
PODVMEFEERWERET L HiEE TR I, RARYWOEEH. EHEF. EERICHE T % &LmE7EIc b4
5% (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>
KkwAb & HOBE Mg, A EH B E. £ A4 K. NMR. MS 2 X 7 b )b (natural products
chemistiry,isolation, structure determination, synthesis, mode of action, biosynthesis, NMR, MS spectrometry)

< ZEDEEEE /Goal of study>
BT HBILEMOMBERENTEDLLICHR DI L, 72, BIEORRWILZE 2L ANICERT &, (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.)

< BEAR - HREEETE /Contents and progress schedule of the class>

P LC W HREDNEE. LLT @ Classroom TEUE. L 37,

1. 2D NMR % fl\v 7= R o s AT 26885 1 GLF £ D) Structure analysis of natural products using 2D
NMR, basic skill (Mari Yotsu-Yamashita)

2. 2D NMR % W72 KW o SEARRE ST oM (1L % YD) :Stereo_structure analysis of natural products
using 2D NMR, application skill (Mari Yotsu-Yamashita)

3. HHMS A7 MV ORKYW OREEHT~OISH (LT F V) :Application of several mass spectrometry to
structure analysis of natural products (Mari Yotsu-Yamashita)

4. R OHEEE, K8 oTH: (ILFFY) :Method for isolation and purification of natural products (Mari Yotsu-
Yamashita)

5. NMR, MS A7 bV ORKYOELSENFTE~DIBH (ILFF D) :Application of NMR and MS spectrometry
to biosynthetic study of natural products (Mari Yotsu-Yamashita)

6. RIABILAEWE MR BENE, S-S (ILTFF V) Discussion for the topics of the annual symposium on the
chemistry of natural products (Mari Yotsu-Yamashita)

7. REBLEW O LB EEE - B (ARHk—) Bioassay of natural products - Cell culture (Keiichi
Konoki)

8. RIKARALEW O A BN E D - AAMIEH (LA —) Bioassay of natural products - Heterologous
expression (Keiichi Konoki)

9. RIKABALEW O EFEMENEDE - N ANV—Tyv hA 27 ) —=r 7 (AH—) Bioassay of natual products
- High through-put screening (Keiichi Konoki)

10. 7 & R &R (HARHE—) Classical but unforgettable natural product chemistry (Keiichi Konoki)

11. I o KWL HAS (HAR#—) :Frontier of natural product chemistry in Japan (Keiichi Konoki)
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12. RIEILEVHREERHEPOBIR LT —~ 0BT 53£LF#EL LT £ 1Y) Presentation and
discussion for the selected theme from the abstract of the Symposium on the chemistry of natural products 1
(Mari Yotsu-Yamashita)

13, RIRAEBILEWRRmAETE,rOEIRL 2T —< I T8 EKEH#E 2 (

It K #% — ) Presentation and discussion for the selected theme from the abstract of the Symposium on the
chemistry of natural products 2 (Keiichi Konoki)

14. Rz FIH L7zt o9 — W S0 78 BEAED) :Development of chemosensors usig natural products (Masaru
Enomoto)

15. RIRY O L ik AahF 13D  AlSERFZE (BEARE) Drug discovery research based on multivalent effect of
natural products (Masaru Enomoto)

< RAEEFMi A% /Record and evaluation method>
HWREERIEE L. BENEB L OHERNAEICHEET S LAR— M CTiMli$ 5. (Attendance is necessary. Students are
evaluated by presentation and reports related to lectures.)

< #f§Z1&% /Preparation>
HEFEM 2 1D NMR. MS A7 P v & W72 AL EW ORI O W THER L TH< 2 Lo (Review the basic
method for determination of the structures of organic compounds using 1D NMR and MS spectrometry.)

< HBREH KXUBEZE /Textbook and references>
ZER ARILEWDO AR M VIC X BFEEDE 8 M Silverstein, Webster, Kienmle, Bryce #. &G, &
MEHR., FHER, TR 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)

< FRERFENFIE /self study>
BENBIG U7z #3255k 51 b . (Students are required to prepare for class according to the contents of
each class.)

< 5£F5 - RHRAVIZE /Practicalbusiness>

< f&#% /Notes>
(1) & 74277 —  HMEITHESRBICERE, 723XV TZITFE T, (Question will be taken directly after
each calss or anytime through e-mail.)
(2) E-mail: Il F mari.yamashita.cl@tohoku.ac.jp, it K keiichikonokib2@tohoku.ac.jp, # A masaru.enomoto.a2@
tohoku.ac.jp
FE4ERHRE RS 4 (2023 1) (BT 5.

— 150 —




B M 0 & [ wim | W % [BHTosu vy W [7oaa-k
SO AL . -
Advanced Food Engineering 2 i PR AR ABB-AGC514] | #4EB | kmrwrru
0 O - EE Wik — v | N | e
iy PRI E > X |
JILH 2 0 55 ik AMIZZS | AR

< HYHE /Instructor>
I e

< g% 5 —< /Class subject>
BREEVEZ A4 AN E T 27O LB LR R E T2 %25

Science and engineering needed to develop functional foods

< FEDBMEBE /Object and summary of class>

BRI ERIE TS S - AWE - G720 S ES AR EIC R 5 2 &, KERAE EELPEKRIS W
& B FORBIFEGE ST NELR SR LEOHRELMEzD L. TS EMNTEOMES, BlgED
BEHHCIZESMT 7O 2HATNS Z L &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—7— K /Keywords>
i O—kBERE. TRERRE. =Rk
o ORE & HRE
WREIEL, T AVF—IE MRTTEL, W B8 BEEE ORNEE, e, 77—V oL 7 4 v 7 oI Pk,
Wl AR
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

< ZEDOFEBIZ /Goal of study>
LA - BT 2 B2t & & oRGEEA S ORI ASEH T & AN ORIER W% B3 565
JEDIRETEH OV ETE 5,
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.

<BERB - HiEEEETE /Contents and progress schedule of the class>
WA T~ Y FEATIT ).
RN R A S
Introduction
852 Il A BEREOFE (—URBRRE. TUBERE. = BkEE)
Science of food functionality (primary function, secondary function, tertiary function)
%31 EmoRE (EoT)
Science of food (polymer)
BAm: AGHOFY ek, TV Y a v, {Eik)
Science of food (dispersion, emulsion, foam)
855 Wl o (FV)
Science of food (gel)
856 Il AKRIETE L ENE I L - i T
Water activity and its application for food processing
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il 441 R ELaE S X -
IR 2 5 5 s AMI223 | B | A
7 I AN LR AW (AT R/ Th)
Physical properties (food glass / rubber)
558 Il A AR L
Bioengineering
559 Il : AL
Applied optics in food science
FE10M] : ©— VELEIC R A BT GRE))
Food development seen in beer production (fluidity)
BN ¥ — VBRI LS Wi s (WEZE)
Food development seen in beer production (mass transfer)
gE12Mm : ©— VBB IS B g (BsHE)
Food development seen in beer production (membrane separation)
SE13MM B IR BT ((REY
Food development seen in bread making (heat transfer)
140 HORZH A R (LirY—)
Food development seen in bread making (rheology)
SE15M : BRI BTSN VEEREC X B %)

Food development seen in bread making (fermentation)

< &M A% /Record and evaluation method>
BEBONREBE LE— Tl 5,

< #{HHIEZ /Preparation>
FRICELE L v,

< HREFLUBEZE /Textbook and references>
FrFEw s FTERZ AT 5.

B
B
B

[ L] - BARRLYE - oIaEHE
[EELA - AEALE L] - RIEPRIE -
(B fmT 7ot 2] - 5 HEE - FRbHRR

< IFZERFREISVRE /self study>
T EO N R BT 5,

< £F¥5 - RHERAVIZE /Practicalbusiness>

< {#%# /Notes>
(1) F74 A7 7—: ik
(2) E-mail :atom@tohoku.ac.jp
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< HYHE /Instructor>

< g% 75—~ /Class subject>
FMTEN BT B RIEAT L - WFSEE DRI R EEH & /AT
Responsible Conduct of Research, avoiding research misconduct. Roles and responsibilities that researchers
should play.

< FEDBMEME /Object and summary of class>

IR BT 2 NIEAT R L BT H AW 7EiEE) , AT RO | WFZED 5T 2> 53517, Wi5E 7 — & O LR_AE, &
HICHRIE RISV 725 £ TOBBIIB W THIER DRI T RELKE L BT OWT P - w5, I
&4 —AA% 74— ([The Labl) %&H, FEM MW %28 2T 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>
WEgefmaL, AR O, HED AL DT HIIOWT, BIEICBIT A RENSE. 7— 7 Ok, LR
FEDON =), F—H—T v 7, BMLEREINDITH
Research ethics, Managing Public Research Funds, Responsible Conduct of Research, Research Misconduct, Data
Handling, Rules for Collaborative Research, Authorship, What is plagiarism?

< ZENEEBE /Goal of study>

FEMWIENIM D7D H )  WFEEATHIWIEEN ) L L 3MTHL2ON%x T —~ & L, Mo mELHN,
WMEEOH S BT, ZHBEFHASEZL  BAERVIET, RS 20T 0LRNMGHZ ML, 50
M OELN L BT 5, BED LM EMENIEDOERICOWTHME L, EETE S5, MRIGHIZEW
THAET k4 RIFEMEOREICAPMN &, SOT CTHIIIENTE S, UM ET 5% MmL e LTo
lifil % P L. LRSI oW T AR OEHI - HHZ B3RS 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.

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

AT 4 TS FIT Classroom THUE L 97, Classroom 1288k L TL 72w,

Bl ALY TF—2 a3y ROEDTT - BMITOWTHIA GRALRSFARIE 2 WFEiEE))
Orientation & Introduction of this class and textbooks.

B2 e =27V — RIEZBIET 5121 —
Best Practice in Research Methodology.

#3M:APRINe 9 —=> 27702754 JST a—A (1) AR5 BREOMHRD Y
Watch APRIN e-learning program: JST course (English version) Responsible Conduct of Research-
Biomedical.

— 154 —




7 % B H 4 AR O FHF YN 27| BIREERE |77 Aa=F
BFgetn I
Research Ethics 1 PRI AAL-ETH701] ’Eki&‘ﬁ% 7Texx4af4
Gl e U1 - B H - G o = W a— F |l S| ERRE
i et e IR, i |y g

54 :APRINe 7 —=2 277025 24:]JSTa—2 (3) A% HFEOHERD Y
Watch APRIN e-learning program: JST course (English version) Responsible Conduct of Research-
Humanities and Socially Science.

855 Il N —F v VARERSFEEVEA [The Lab] OBIEE 7V —T 574 AHh v T ary R¥EBREDLY
Interactive movie on research misconduct “The Lab” : Play a role of a graduate student.

556 Il N —F ¥ VAREREE B [The Lab) OBUEE 7V —TF 4 AA v a>y RKARZONY
Interactive movie on research misconduct “The Lab” : Play a role of a postdoctoral researcher.

857 ] N —F v VRERZFE AN [The Lab] OREEE NV —TF 4 Ah v v ary HIZONY
Interactive movie on research misconduct “The Lab” : Play a role of a principal investigator.

85 8 Il : )N—F v WAKERFEAEVEAS [The Lab) OBUEE 7NV —T 74 ZAh v ¥ a v AGEHH S8 BE O Y
Interactive movie on research misconduct “The Lab” : Play a role of a research administrator.

< BiESHE A% /Record and evaluation method>
BEEANORY FA LD HIWF S 5

Class participation

< #f§Z1E% /Preparation>
APRINNTZ A ¥ § 57200 ID L2827 — Fid, HilliifE 1 F4ED JST I —AZ#OBR LR Lo FHoTwiawnA
FFHESELE I,
You need your ID and password to login APRIN.

< BREH KUBEZE /Textbook and references>
[BALR AR R AEER e im BB SR A
[ El~ = 2 7V — AIEZ Bk $ 21203 — | SRR B A e R (R0 1nl o5l 3k TRLAT ¥ &)
“Best Practice in Research Methodology Ensuring appropriate procedures and guarding against misconduct”
Tohoku University Graduate School of Agricultural Sciences

< IEERFREISLEE /self study>
ki zEEEZPE - HET 5,
Review the textbook.

< E£F¥5 - RHERAVIZE /Practicalbusiness>

< f##% /Notes>
F T4 AT T —  ilEK TR REGEICHEY L0 B HIZE (B408). (FEZHIE. BERE. 2415 5)
E-mail: torikin@tohoku.ac.jp
Office hour: any time in room E408.
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% ¥ FF B % HALEL PO BrHF N V7| BHREAERE |79 Aa—F
ESr—y 94Ty AR ] A
Exercise in Agricultural 2 PRI AAL-OIN501] | 4#4EFda% | xfr6xsh
Data Science
Bl G T R - B H - G i WFa—F | fHSE | REPE
i RaEEELNaE X o :
FIEH 4 05 5 3 i ADIOOZ | HAER | R

< HYHE /Instructor>
W #X BT B

< $%%5—< /Class subject>
REIBIS 7= T 20EE
Implementing data science in agriculture

< FEDBMEBE /Object and summary of class>
Tur5 3y 75 Python # HWTRKED 7 — ¥ MELZ ) HEIZOWTHED, HHLAUBETIAZ YT ME2H
SUER L7720, #87% 54 75 ) 2w CTRMER U % 4T3 2 5l 2 HET 5.
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, 707537, 7HFAMTF—=FWH, I 7HW, Ev7HhrudIal—ary Kty —7r 2
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

< ZEDEEEE /Goal of study>
T 7T V75 Python x HHWCHHE L 7= AT 5707 7 AEERNTEAL L HIChB T L, KIHRT —
FUHICE o TEONLIRETFT— 2 A==V a2 —F I CTHNICEL XA LR 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.

< BEAR - HREEETE /Contents and progress schedule of the class>
HE D D Wid Classroom IZBWT/NT —KR A ¥ b7 7 A OVHEE & ¥ CilEd T3,
1. #4 &~ R - Python HZBBIOME (HTF)
Guidance and setting up a Python development environment
2. FursgIvIrEE0%0) (EH)
How to learn a programming language
3. BUEOFHR & &3 ()
Numerical calculations and "if" statement
4. 3CTHIE MR LSC (EHF)
Strings and "for" statement
5. VA NET 74 VD AT ()
List and file I/0
6. T¥ANT—FOWMMEE (KT
Text data processing exercise
7. T ORALG: ()
How to deal with bugs
8 EVFAMTOYIaL—YarykrsI7Hm (E)
Monte Carlo simulation and graphing
9. REMRICBT 2L — 7 ¥ ZFIH - |ALKRFA/82 2 AOBANDT 7t A (HT)
Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer
AOBA
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% ¥ FF B % HALEL PO BrHF N V7| BHREAERE |79 Aa—F
ESr—y 94Ty AR ] A
Exercise in Agricultural 2 PRI AAL-OIN501] | 4#4EFda% | xfr6xsh
Data Science
Bl G T R - B H - G i WFa—F | fHSE | REPE
i RaEEELNaE X o :
FIEH 4 05 5 3 i ADIOOZ | HAER | R

10, 21 - HEIMA Y —r Y 2ADFHE S A4 75 VRAROER (HT)
Principles of second- and third-generation sequencing and the various library preparation procedures

1. V= FF=% L ZORnE (5T)
Read data and the pre-processing

12 ¥ a—= 1 Y —=For/ ABBESI~NOTyEr 7Ny 7 b a—L (FT)
Short read mapping to a reference genome and variant calling

13. RNA-seq 7— % & flio /=@ {5 73 Blm AT (5 F)
DEG analysis with RNA-seq data

4. Ya—FJ)—=FdDdenovo 7>y 7N (BT)
De novo assemble of short reads

15. 73y FALBLIC X % BLAST B3R - & /37 HOBAE F X 4 Y (HT)
Batch analyses for BLAST search and functionadomain search

< &M A% /Record and evaluation method>
EEIC X )M %,
Submitted reports are evaluated.

< #f5Z1&% /Preparation>
U7 T I Y75 Python BE OIS =7 Y 9o/ ond T—F 200 TO—H ORI IZONWTFE Iz
Uy,
Students are expected to learn the Python programming language and a series of processes for data obtained
from next-generation sequencers.

< BREH KUBEZE /Textbook and references>
BUfF &R 2 L. BRIV v,
(ZEHHE)
Python @A F¥ =2 2~ b (https://docs.python.org/ja/3/)
Yi M [Dr. Bono OGRS T — ST ] AT A INVHFA AL ¥ —F T atn
References are handled out at every class. No textbook will be used.

< IHEBSESR(E /self study>
BHENRELTFAMEBEIIL T MEETVOD, KEMTOERE AL T 5. LRISEHRLZ AT, S
HIZHR A RED 5,
Refer to related books in the library.

< 5£F% - RERAVIZE /Practicalbusiness>

< f&#% /Notes>
F 74 AT T — AR AT B
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp ({#i3F). shuheimiyashita.d7@tohoku.acjp (& T)
Questions are accepted at any time.
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% ¥ FF B % HALE PO BrHF N V7| BHREAERE |79 Aa—F
BOR4E i ]
General Assessment Science of 2 3y AAL-OAG505] | 4R | ti2mytl
Agricultural Product and Food
Bl G T R - B H - G A o —F | EEE | EEpE
Hir Y RaEEELNaE X o
IR 5 i 5 7 il e R

< HYHE /Instructor>
B SR - bl HFE AR M- dese KFE - &7 F -l B

< g% 5 —< /Class subject>
EEY - SO SV 7 & DN A EHE 0 Bl & FEER

Theory and practice on quality and safety evaluation of agricultural products and food

< FEDBMEBE /Object and summary of class>

DRETIREOLZEIIEDLZHRRET VICHDLLZHFAPHIH L, KEZMEICEZ > TV, ERMICIEEROE
BRI OB B RITPE Y, #E— LR ABE O WL L EEARD SN T WD, Kl TIE, DAEOLG - B
MBI EMLHOME & ZEMICET BN ERE TOMMRE ZN 0 ORIk 2RI T4, 3512, HIET
DOFLhh - BREWB LN THOMWE L ZREREHOBIRE MG EIZOWTHHHT S, €L T, Hashiz by
I A% BRAT, Tl ERLCHERERD 0

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—"J— K /Keywords>
B - OKEY. BEE. LA, WEFHE. Aowet. CODEX. HACCP. Hifildft, fRfa - mHE
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

< ZEDOFEBIZ /Goal of study>
BeFHKEY R EORERB L CZONMLEMOME R O IR ORGED b EE T TORMEWIEHR. HIBHL
FYMEIOBUR 2 ETRIE W T OB T & B0 & ZEMEOREHIB AT RE L 2 288 2 HEHT 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.

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

w1l A v vay sy ay (EHRSELR)
Introduction

8200 oL RL (BRI EHIR)
Food safety and security

85 3 0l fih DR EMRERBAT OF . (B 8E%)
Science for food safety technology

5 4 ] - A TR 2 FT I K AR (SRR EI%)
Genetically modified crops

5087 ARRERAIC X AEY (LS KA 7))
Genome editing crops

86 M FEYOLREE LEEBEEZ)
Safety of livestock product

— 160 —




% ¥ FF B % HAT R PO BrHF N V7| BHREAERE |79 Aa—F
BOR4E i ]
General Assessment Science of 2 3y AAL-OAG505] | 4R | ti2mytl
Agricultural Product and Food
Bl G T R - B H - G A o —F | EEE | EEpE
Hir Y RaEEELNaE X o
IR 5 i 5 7 il e R

557 Il

55 8 Il

559 Il

#1010 :

#110A

51200

51300

51400

5150

oW IIBLOZOMLMHOME &R (LEEs )

Quality of milk, meat, eggs and their products, and its prospective development
KW % D B EPHL L OCFROFAFH (FE D)

Case studies of food poisoning and accidents involving marine products
IKFEMNZ B DR BB L OWGEEY A 7 & (GFEATHEEIR)

Hygiene management and certification system for marine products

M ZEITHROBIBRR (R 20Z)

Food safety policy

EMEREHBEER (R 22)

Food labeling and consumer behavior for foods

FEE YR & MATET (G EHERIR)

Harmful microorganisms in foods, and inspection methods for food pathogens
M EEE Y A7 5 HACCP & ZO# (47 HHEH)

Food safety management system: HACCP

1 7V—T O (ZEEHTHY)

Presentation and discussion for first group

82 7V — 705 (ZETHY)

Presentation and discussion for second group

< &M A% /Record and evaluation method>
WREEIEE LR= N6 TN =TI NTOREEER ST —KRL Y MIXEZTLEYTF—Yav) 1T8o
TEMliT %, LAE— M, BERBEONREL T LOZZ7V— TS, #HROBMEEPEEBE B L TOLE S
HE BN L o TEMliT 50 HIEREE LAE— b2 5 CICHHERED Z N2 O 412 20, 50 B
SU30% TH 5,

< #{§Z(E% /Preparation>

AFEHIAIE IR T 2N E IOV T, F—T7 - F2ZZICHLTH,

< HRIEFKVUBEZE /Textbook and references>
ISR A F 72 AT T %,

< IFZERFREISVRE /self study>
TR OIS L ik, B OA RN R 2 UET 5,

< £F¥5 - RHERAVIZE /Practicalbusiness>

< {#%# /Notes>

(1) 74 A77— (Z#FEOHEMNRFRERERERL TRELED 0% BRI R OHBZRED 572012,

MR BEOMEETT 74 AT T —% %) %,
(2) foFHE I E-mail address:atom@tohoku.ac.jp

TINS5 80 Th SRl o

3%
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7% R H # HALE B BEFVA) V7| B

R | 7FRa-F

Food & Agricultural

. 2 PRI AAL-OAGS07E | #4ERHiE | 627dzo2
Immunology Joint Lecture

bH A 0T ] - B2 - G I

Sk
2

Mk — 8 || BEREE

Wi BRI D E > X
S 4 0 6 il AD00L ATATER

< HYHE /Instructor>
Rk s FH T

< $%%5—< /Class subject>
Basic and Applied studies on Food & Agricultural Immunology

< FEDBMEMBE /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

< BEDOFHERIZ /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.

< BEARR - HREEETE /Contents and progress schedule of the class>
Ri#EFIZISTUIZ & - CTHIFEE L E A% Google classroom %l L CIEHISET L2 L 03H 0 3,
This class is opened by ISTU. Information about the lecture also will be sent from the google classroom.

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

Overview of microbial ecology in animals, plants, and fish. (Dr. Wakako Ikeda-Ohtsubo)

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

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

Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)

Overview of plant immune system (Dr. Sugihiro Ando)

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

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

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

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

. Introduction of Immunology. (Dr. Naoto Ishii)

. Mucosal Immunity from mouth to gut. (Dr. Shunji Sugawara)

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

. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)

Food Safety and Society. (Dr. Katsuhito Fuyuki)

© 0 NSO W=

— e e e e
[SIENCORICIN OISR S

< F#EEHE 3% /Record and evaluation method>

Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch
all lecture videos. Video viewing status will be checked through the ISTU system.

< #Efg8% /Preparation>
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.
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B ¥ ® H % HATE PO BHF N 27| BHEERE |79 Aa—F
. Food & Agricultural 2 R |AAL-OAGSO7E | M4Epla | 627dzo2
mmunology Joint Lecture
B G I -2 H - GERF A mFEa—F | SEE | RERE
A mEE LN aE Y X - oy
SR 4 0 6 il AD00L ATATER

< HBIEH KUBEZE /Textbook and references>
Textbook and references will be introduced by each professor.Video materials are also available.

< RERFREISFE /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.

< £F% - EEAVIRZE /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 O tohoku.ac.jp
Please change "O " to "@".
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#% ¥ B H %4 HAT R PO FrHF >N 27| BRBAERE |77 Aa—F
SERBLE ) 3 2%
Joint lecture on Disaster 1 3y AAL-OAG520] | 4F4EFa% | wifnscq
Recovery and Reconstruction
Bl G T R - B H - G A o —F | EEE | EEpE
HI 4 b e . \

< HYHE /Instructor>
DUt BERE - B gnek - s MER - 2L WReE

< g% 5 —< /Class subject>
B 3 - R OEIA - BRI B U 2 F M OB A - B K O SREFE SN L ISR EER O L IO W
TH5,

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

< IFEDEMEBE /Object and summary of class>
KB SR S TRAR B % o 72 I 0 BEMOKE S R A S, RO oI - HRLERRIC B W T, 2
ORI REBHIRELSPOEETH 5 AEFMHRTIE. BEFHB LML RBMPED XS 250 b
ETCHBASNER LT OPEHFT L L &0, SHELMBURERRZERL T LTofEEmE L, K
ELHRICER L ZBRICEEP ST REZ L AERT L, 2B, £3EE, WELH#EL T %,

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—7— K /Keywords>
RO TR, BGEMEE, SRR, B Kam FmmtEs, mRmESE, A%, Frkitt. 1TB & NPO

Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional
occupation, sustainability, central and local government, NPO.

< BEDOFHERIZ /Goal of study>
PR EER AR RS, ROEILEAN OB - HEICBWTEYEORTREEEEZZCOREL IR, 5
EHBOBIGCHEYIATE LIS EHEEE -

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

<IBEANA - HEEEEFTE /Contents and progress schedule of the class>
Z OFH I1Z Classroom % il L Tilige ikl L il mIEMEREL T3,
Classroom I 7 72 AL TCZ I 22— F&E AN LTLZE 0,

1 AV Ly 7— gy AEMENN & By (R )
Orientation: reconstruction plan and agricultural science. (Fusao ITO)
2. AY— MEEOBNESHOBE (TR
Smart agriculture and diffusion problem in the future. (Fusao ITO)
3. REREBOMIH - HEOERE & RETYORE R EIHKR®)
Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
4. HEIBEORAMEIE L GRIRN CBEHER - BTk 7)
Farm land recovery and consensus. (Masaharu GOHKO)
5. FESEHAM 0P & B OFEE (LM UL RENE Y v ¥ —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
6. FREFEHAMAL L OB & EH OFEE (LM UL RENE Y v ¥ —)
Agricultural technology diffusion; theory and practice. (Hiroyuki YASUE)
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#% ¥ B H %4 HAT R PO FrHF >N 27| BRBAERE |77 Aa—F
SERBLE ) 3 2%
Joint lecture on Disaster 1 3y AAL-OAG520] | 4F4EFa% | wifnscq
Recovery and Reconstruction
Bl G T R - B H - G A o —F | EEE | EEpE
HI 4 b e . \

7. AFELES LIS E S TRRo <Y (Rrilidh)
Regional development focusing on traditional production and life. (Satoshi KATAYAM)
8. KRHBIKEMIMOD ) O LoD T FiflEOwE v NPO 1HE) (5 1)

Sustainable activity of NPO: alternative subject on the reconstruction from great disaster. (Fusao ITO)

< p#EEHM /5% /Record and evaluation method>
FHEBLOLVR=N (LEORENE?S 2 03I (THEDSEFHIT 5.

Submitted reports, attendance and so on are evaluated.

< #{§Z18% /Preparation>
WMo TPFETHLEI RV, LE— MERDZDIZIEZFN% ) OFEEILE,

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

< HEREFLUVUBZEE /Textbook and references>
SEBEIZOVTIR, ENEFNOHISEEIR RS %,

Textbook and references will be introduced on each class.
< RREFFEIEAIE /self study>
< 75 - EERAYIEE /Practicalbusiness>
< f#Z /Notes>

FTAATT— HFCBHEIIRE L 2 0AS HC TR ¥ 2D T L,
E-mail: fusao.ito.c2@tohoku.ac.jp (fJtiE 52 i)
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AN — ]\ }%%)\Fq 44 BT e st = B
Introduction to Smart Agriculture 1 PR AAL-AGRS0L] | 4P | sncxbby
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
A A . =
O ol 3 i % AD4006 H A5 o]

< HYHE /Instructor>
g Bk

< g% 5 —< /Class subject>
A% — M EEOME LS5,

Learning an overview of smart agriculture.

< IFEDEMEBE /Object and summary of class>
Av—MEELIZ, Xy MR HGBEERAM ICT) #EM LT, At - BEbem Mg E R T 5%
HEEL TV EH B BEDNZ LT, HAORETIE, KK L TAFICHLBEERAHME TR ITIUETE W E
ENL L BERFEDMBL T BH T, AL, AFOME, AHOBRIEELRHEE 2o TWET, A
EETIE, S CTEMINS AT — MEEOMELHML, Chhb0A~— MEEOWHTEEEZON
L %R#E) LI ENHWTT,

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—"J— K /Keywords>
A% — MR TR Yy =8 B, oAl Y b TAVE—HEA FERES AT

Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-
destructive analysis.

< BEDFHERIZ /Goal of study>
AADEEDOIBICINT T, A~ — MEEOHITEE E2Z5T 5,

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

<IBEANA - HEEEEFTE /Contents and progress schedule of the class>
Z OFH X Classroom ##H L Cilise gkl L i BmIEME2EL T4,
Classroom 27 78 AL TZ A= FE AN LTLZE W,

. AVZrF—va v A — MNAROHR & S HONE
Orientation: Smart agriculture and diffusion problem in the future.
2. AV — b EEOFERE  LHFIHAR
Practice of smart agriculture: Case of land-use agriculture.
3. AV — MEFEOFER R
Practice of smart agriculture: Case of greenhouse horiculture.
4. AR —MEELAEAL VT T TAVF—HGMR
Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.
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AN — ]\ }%%)\Fq 44 BT e st = B
Introduction to Smart Agriculture 1 PR AAL-AGRS0L] | 4P | sncxbby
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
A A . =
O ol 3 i % AD4006 H A5 o]

5. Av— MRELAEES VT T 0Ky MNEHE
Smart Agriculture and Production Infrastructure: Utilization of robot.
6. A~ — MEEEENA VT T B - RN
Smart Agriculture and Rural life Infrastructure: Roads and bridges.

7. A— NEELHREA V7T IEEEONIC X B S P

Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.
8 INDLDAI— MREHEDWEM : TV =TT =2
Future utilization of smart agriculture: Group work.

< piESHM /5% /Record and evaluation method>
FHEBLOLVR=F (LEORENE?S 2 0@IN) (2D 5.

Submitted reports, attendance and so on are evaluated.

< #{FEZ /Preparation>

i > TPETHLEIE BV

L AR— MEBD 7200121 F N7 ) OFEE U,

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

< HEREFLUVUBZEE /Textbook and references>
SEEEIZONWTIE, TNZEROBMIEEIERT 5,

Textbook and references will be introduced on each class.

< IZERFREILEE /self study>

< E¥5 - RERAVIZE /Practicalbusiness>

< fi5% /Notes>

F T4 AT T — FRCEHSIIEE LS, FENCT RS VMRS 2 L,
E-mail: fusao.ito.c2@tohoku.acjp (FHEEE )
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T % R I 27 ] A
Biodiversity in plants and 2 PRI AAL-OAG508] | #:4F-Bia | dygbhto
microorganisms and their symbiosis
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
gt . v |

< HYHE /Instructor>
TEE RORER - BRIl fEA - W T - R HEA - TRE

< $%%5—< /Class subject>
BEARBRICBU 2 EEREB L OEWEZHEIC O W TES
Learn about environmental conservation and biodiversity in a complex ecosystem

< FEDBMEBE /Object and summary of class>
TRAR - M - I R EAERRICB T ARBERELR S NICAEWE ORI OWTRITIOMA % b & I2H -
HEET)o INHOFTICHTI2HMBERED S,
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—"7— K /Keywords>
WS RRTE. B ASTIAT. PE

Biodiversity, genetic analysis, microorganism

< ZEDEEBE /Goal of study>
BN B L OB O L 2 RIS R L. SR OMIT RIS O W THFET %,
We recognize the biodiversity of animals and plants and microorganisms broadly and understand the diversity
analysis method.

< BEARR - HREEETE /Contents and progress schedule of the class>
8510l AW RRIE & 3T A (FRILEEA)
What is biodiversity (Suyama)
852 Il AR R I e By (FILEE)
Why biodiversity is needed (Suyama)
85 3 Il AW R & O S RN A (B L A)
What is the cause of losing biodiversity (Suyama)
4 AEMSREE OEEFIR LT (WILEA)
Aiming for coexistence with biodiversity (Suyama)
85 5 ] 0 NBRIG IR GIE O TR O A ER)
The world of zoonotic diseases (Kato)
556 ]« R A M D A Ol A HR)
Diversity of pathogenic microorganisms (Kato)
7 Ay ERHOLA (ZHTH)
Symbiosis of methanogens (Tada)
85 8 Il AR & AL L 72 IRAE SR (L HT4E)
Resource recycling using nutrient symbiotic organisms (Tada)
ol V— X YNOE (ZHTHE)
Symbiosis in the lumen (Tada)
F10m AW OILAEBMRAFIH Lz A v F—alil (ZHTE)
Energy creation using symbiotic relationships of microorganisms (Tada)
1A FRARE DL Rk (GREELE)

Diversity of forest microorganisms (Fukasawa)
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Biodiversity in plants and 2 PRI AAL-OAG508] | #:4F-Bia | dygbhto
microorganisms and their symbiosis
G ST ) - B H - SRR ok = WFRa—F | MAHTE | BEERE
gt . v |

EE1200] : FRARE O IR PR (BREEE)
Symbiotic relationship of forest microorganisms (Fukasawa)
SE13M : B AR oRIR & A (fR I EEGL)
Origin and symbiosis of eukaryotes (Fukuda)
14l WL RO R (FILEA)
Utilization of biodiversity (Suyama)
H15M o F Lo (WILEA)

Lecture summary (Suyama)

< p#EHE/53% /Record and evaluation method>
BRI E LAR—= b LAR—= MIF#ERNBFTOENB LY, #ER TR EHICOWTHLWRHREZMZ 72 023
3%,

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

< #fg#18% /Preparation>
FEI B B EWH B L U5 TEWF,

Biology and molecular biology at an undergraduate.

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

< IZERFREILEE /self study>
< EF5 - RERAVIZE /Practicalbusiness>
< f5# /Notes>

AT 4= AT 7= ELICRRT R0, FREX =V ECEME 2T B
Office hours: Especially not set up, but always accept questions by mail, etc.
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< HYHE /Instructor>
I SR - BTER O ORRBE - B EA

< g% 75—~ /Class subject>
AW RESEHIBIC BT B AFZEBHZE, BESEHARBHE & JM0 I EE O BIAR IC O W 2 3R 5 .
Understanding of the relationship between intellectual property and research and development, industrial
technology and in the field of bio-industry.

< FEDBMEME /Object and summary of class>
AR FESESI O AN B L CRlER TR T A0 il X FEBR AW EEFIRO MM 2 A LB REE 217
Z LT AMANORREIRD .
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>
¥5#F /intellectual property

< ZEDEEBE /Goal of study>
HEWREFII BT, A EE O PRGE & A 2 350 L2 GBS S N T b, KR TIRY 2504
WIRESEFIR C O B3 2 ARMGRZ HA L. XML OMRE BT 2,
In the biological industry, intellectual property protection and industrial activities utilizing intellectual property
are being conducted. In this lecture, students will acquire basic knowledge about intellectual property in the field
of bio-industry including agriculture and understand the relationship between intellectual property and industrial
development.

< BEAR - HREEETFTE /Contents and progress schedule of the class>
1. A5 R
PEAFILHE & I I
Industry-academia collaboration and intellectual property
2. FIRYM PERE DOWREL - FERPME
Overview of Intellectual Property Rights-Patent Rights
3. AT HAR SR A
Prior literature search on the technical field of interest
4. FEEFHIE & HEFL
Patent application and acquisition of rights-Application
5. A E DG
Utilization of Intellectual Property
6. FNNWMEEMED TG - R - AW B SR
Overview of Intellectual Property Rights-Medical / Biological Inventions
7. FIRW EMEOTEBI - £ o H &5
Overview of Intellectual Property Rights-Invention of Food Use
8 NyFy—fl - 7Y LT LF =y FTEHEOBUIR
Current status of venture creation and entrepreneurship development
9. BEERANBITSE 1 SEWFIEERMIC BT B HA B 5
Industrial Technology Development Theory 1 Technology Development in Research Department of Industry
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industrial development

BH A JUT ) - MR - R o = Mo — 8 || BREE

L3 REREELaE X

KIEH 4 kR i 3 ke AD4008 H A ZE SRl

10.

11.

12.

13.

14.

15.

PESERM PSS 2 ASENFZEER IS BT B AL

Industrial Technology Development Theory 2 Patent Application in Research Department of Industry
PESERMBSS A 3 A IC I D W FH L

Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property
WGBS BT %) A 7 48

Risk management in research activities

FEEF R & HEFIML % S 2 7 WFZE R D 56 2RI B3 2 R 3

Patent application and acquisition of rights 2-Points to note regarding publication of research results
FERPAR AT - B - N - BUER

(FFRFA AT P EOPETER B L OENITH 3 5 #30)

Patent Search Exercise-Animal, Plant, and Microbial Products

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

AR AEH - £

Patent Search Exercise-Food

< &M% /Record and evaluation method>
AL L AR — TRl 5.
Performance will be evaluated in the report.

< #{§Z18% /Preparation>

< HERIEH KUBEE /Textbook and references>
SEH - ZEGRE  HILRFEANME~ =27V
FErE# 7S v b 7 4 — 4 (https//www.j-platpatinpit.go.jp/)

< IZERFREILEE /self study>

< £F¥5 - RHERAVIZE /Practicalbusiness>

@)

< f#%# /Notes>
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i BRI T E > X -
SILH 5 8 il ADI00S | ]

< #HYHE /Instructor>
Ames Cheryl Lynn

< $%%5—< /Class subject>
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

< FEDBMEMBE /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.

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

< HEDQEEBFZ /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.

< BEARR - HREEETE /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.
— 4. Summarizing scientific theory, scientific method, avoiding plagiarism
— 6. Putting to use writing tools, citation tools, editing tools, group work tools
— 8. Listen and learn; class outing, Twitter post, Blog write-ups
—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.

< F#EEHE 3% /Record and evaluation method>
Attendance and participation* during lectures (25%) ; Reports (40%) ; Final Grant proposal (25%) ; Mini-
presentations (10%)

< #EfFSEZ% /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.

< HREH IUBEE /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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< 5E7% - EpEAYRZE /Practicalbusiness>

is only possible for those who complete the final report and presentation.

< IZERFES2E /self study>
Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A pass

< {%# /Notes>
There is much to learn about presenting science. *Participation includes in-class discussion and peer review.
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< HYHE /Instructor>
(=PI -

< g% 5 —< /Class subject>
[FIFRE 4 - BEANDOIEESM L WIS

< IFEDOBEMEBE /Object and summary of class>

2 MY EOEERES - KFEANOFERSINEANEY 20782 EN S L < 1,10 H R L 80 W ] DL oo e 4% BY

NOWFERH P2 AT, T O R IMEFEEZER T %,
< F—"7)— K /Keywords>

< HEDFHZBIE /Goal of study>

FEFEIGE TH DT 2GR A F )V QLB ORI T DOHER & HMMEOR Lz 77—~ & L, 32l U TR 28

MaR - THE R 885 5 AMBE R Z 19,
<IBEARB - HEEHEETFE /Contents and progress schedule of the class>
I ED—E %, LUF @ Classroom CTEUAE - kL 3, 275 23— F:6ths32v

We use Google Classroom. Class code for joining Google Classroom: 6ths32v

< &M A% /Record and evaluation method>

2 MY EOEERES - KEANOFERSINEANFEY 2 W85BI S L < 1,10 H R LLE 80 i DLk oy 7E 4% BY

ORI FE AT, T OBRIETIC LY 3§ 50
< #f5S8% /Preparation>
< HRIEHKVBEZE /Textbook and references>
< ZERFEHNFE /self study>
< 7% - REMVIZZE /Practicalbusiness>

< f%# /Notes>
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< HYHE /Instructor>
I Fh - Bk He— - WA B

< g% 5 —< /Class subject>
AW PE R IR AL ST 3 2L & A2

Chemistry and Biology on Bioactive Natural Products

< FEDBMEBE /Object and summary of class>

Kex MR 2 45 2 RIAALEWIT OV T, Hal - Mg o FER A GRS, AN A 7 = X4 ALy
HREFEITOWTHREZIRD 5o ZHlHE L 2EWHEERBERILEMICE T LR - MBI O T L E Y 7—
Yay RU—FKA Y MEMH) DERT 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 , LW R g A AR, TERIBRME (L& K

Natural organic compounds, Bioactivity, Structural determination, Biosynthesis, Total synthesis

< ZEDOFEBIZ /Goal of study>
HIAL G OREIED:  ARREREZBET 5 & L I, KIWALFAIIRO BB O E8hm & iFse T2 8 L <,
H & O FLE S IE G B £ ) IR B 2 &,
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.

< BEAR - HREEETFTE /Contents and progress schedule of the class>
e L ZlE L2 TV T =2 a VTHDE T, RNICE DA I U TEIBTL2WREEDLDH D 75
1. RRERILEMOEEK -1 (HA)
Total synthesis of natural products?l (Enomoto)
2. RIAEBILEWOEEGHK 2 (BBAR)
Total synthesis of natural products?2 (Enomoto)
3. RINERILAEW o HEE fddoe , AREM -1 (UT)
Isolation, structural determination,and biological activity of natural products?l (Yamashita)
4. RINEBILEGW O HEE fdoue , AREH 2 (A)
Isolation, structural determination,and biological activity of natural products?2 (Konoki)
5. AEWIEHERRERILEWICET 5 LA — b EREREROIER
Preparation of a report and a PPT file on biologically active natural products
6. EWIHERRERILEWICET 5 LA — b ERERERO/ER
Preparation of a report and a PPT file on biologically active natural products
7. EWITEERRERILEWICET 5 L AR — b EREREROIER
Preparation of a report and a PPT file on biologically active natural products
8. EWIHHERRERILEWICET 5 LA — b EREEEROIER
Preparation of a report and a PPT file on biologically active natural products
9. EWMINHERRERILEWICET 5 LA — b EREEEROIER

Preparation of a report and a PPT file on biologically active natural products
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10. AWIEERRERILEWICET 2 LR — N EREEROMER
Preparation of a report and a PPT file on biologically active natural products
11 AEERRE RIS T 2 LR — N EREEROMER
Preparation of a report and a PPT file on biologically active natural products
12, AWIEERNERILEWICET 2 LR — M EREEROMER
Preparation of a report and a PPT file on biologically active natural products
13, AWIEERINE LS T 5 LR — N EREEROMER
Preparation of a report and a PPT file on biologically active natural products
14, LR=IMEHBITL R - MNIBICHTZFLEYF =Y a yEifi-1 (A and/or INT)
Submission of a report and presentation on the contents of the report-1 (Enomoto and/or Yamashita)
15, LR=MEHBITLR - MNIBICETZFLEYF—Ya v il -2 (A and/or INTF)
Submission of a report and presentation on the contents of the report-2 (Enomoto and/orYamashita)

< Bi&ESHE 5% /Record and evaluation method>
HHHL R— PONEM (40%) , BLOTLEryF—T 3 v ERELER— FONEFM (60%) 12X

T

< #f§=1&8% /Preparation>
REWAACFEBT 2L LNV OERFH (FRILEWDO A7 MV X DHEETE , ZRICHEM O LG &
BARN R EPNEIEBIA A = X 4 FREHSE) I2OWTHEL WL T 2L,
Students need to understand the fundamentals of natural products chemistry such as structural determination by
spectroscopic methods and basic organic reactions.

< HRIEFKUBEZE /Textbook and references>
BRI L ve BEEICOWTIE, HEIS U CGEERMNT 5.

No textbook is used. Reference books and articles will be suggested when needed.

< IEERFENFE /self study>
BFETH o 2N T B EF M LR R F 2 HG LT MM 2 S 518D B 2 &,
Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related
the topics provided in the class.

< 5£F5 - RERAVIZE /Practicalbusiness>

< &% /Notes>
FTAATT— HHMEEICHEAE L HREEETEZ PR L TroiilTsZ L,
II"F :mari.yamashita.cl@tohoku.ac.jp It : keiichi.konoki.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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< HYHE /Instructor>
Rk s FH T

< $%%5—< /Class subject>
International Food & Agricultural Immunology Seminar and Special Lecture

< IFEDEMEBE /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—"77— 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

< 2{EDEHEBZ /Goal of study>
To attend the international symposium/congress, special lectures and discuss about each topics in "Salmon-Type
Lecture".

< FEEAR - HREEETE /Contents and progress schedule of the class>
Ai#FHIZISTU 26 L 955 Google classroom 5 b IER 2 FETH I EH D T,
This class is opened by ISTU. Information about the lecture will also be sent from the Google classroom.
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.
The lecture videos include the following titles However, more videos are expected to be added before the
course begins. Please check ISTU for details.
1. Modulation of respiratory immune response by beneficial bacteria: impact on the prevention of viral
respiratory infections (Dr. Julio Villena #1)
The paradox of pregnancy (Dr. Gregory Johnson)
Heat shock proteins in the microbiota-nutrition-immunoregulation interphase (Dr. Willem van Eden)
Downy mildew of Arabidopsis (Dr. Guido Van den Ackerveken)
Effector molecules and the plant immune system (Dr. Carl Hayden Mesarich)
Comprehensive analysis of the regulatory activities of carp I;10 on carp phagocytes, Igm+ B lymphocytes and
T lymphocytes, etc. (Dr. Maria Forlenza)
Innate immunity of carp (Dr. Gerrt Wiegerties)
8. Potential and challenges food ingredient in inductry (Dr. Ardiansyah) and Challenges to make rice analogue
as vehicle for food diversification in Indonesia (Dr. Budijiant)
9. Toxicity of Penicillium mycotoxins to bovine macrophages (BoMacs) (Dr. Niel A. Karrow)

S e

~
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10. Local and long-distance calling: Conversaations between immunobiotics and the host and their impact on viral
infections (Dr. Julio Villena #2)

11. The importance of the small intenstine in health; a role for the microbiota and probiotics (Dr. Michiel

Kleerebezem)

Students must watch all lecture videos.
Students have to select three lectures and prepare independent reports about them. The reports should be

written in English.

3) Problem Based Learning (PBL) in "Salmon-Type Lecture".
Participation to this lecture is highly recommended.

< &S A% /Record and evaluation method>
Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch
all lecture videos. Video viewing status will be checked through the ISTU system.

< EH218% /Preparation>

Participate in the Food & Agricultural Immunology Joint Lecture is highly recommended.

<HREH KVBEZE /Textbook and references>
Symposium abstract and handouts of special lectures. Video materials are also available..

< IZERFREILEE /self study>

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

< E¥5 - RERAVIZE /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 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:
Please change "©O " to "@".

sugihiro.ando.a2 © tohoku.ac.jp
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