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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

T Y | oAA | -
Global Bioethics 2 AR | pGsqoy | PR | jdBgt
PHARSAR - W - S gk Mgk | MRS | BEVE | ammwem
GBS PRI E I 2T ]
- o AM1531 Ho x
el ERGE L ORavs 531 | HAGE | X

<Y E /Instructor >
A E— - JbE O Fe - Ol sk - B B2 - GE% k- 58 KR

<$2¥7 —~/Class subject >
AN IS T DRk & 2RI T 2 MBI R B I, AL 2R EINE OMEEI AR S .
Through ethical thinking on various issues in the biosphere, students will cultivate ethics of science and engineers

engaged in life.

<$ZED B & BEE/Object and summary of class >

AN, EWBEEE L TENERV B ERR - RIELEMEE B2 D L, BEEFIIEMBELHRAL, EEFELTEE
EEZFFD. I bR DA EMBE O TRRMICIGET 27-011E, AmBElo—B & L TORFRREE -
EOREREE LmENRD LD,

EFICBITDTA 7Y A T ADORERFRRE, £ L CER-REE - SRfEOEZIAMEZE R L LT, BEORELE
1, NEORE~DOFHE & ZERBREMORE-FIHEHE S RFORME L 705 VEMEOMILIZONTEZ D.

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—U— K/Keywords >
HAREME, REMR, EamE, AT/ ed—
social responsibility, environmental ethics, life ethics, biotechnology

<FHDHE B IE/Goal of study >

AmE OISOV TOELZZE LT, BRERES NERRICHS T 2B HAME OB - e BRI & 21 (T
2T 5.

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.

<IFENZE - Jilk & #E T E/Contents and progress schedule of the class >
Z OF B IL Classroom % L T &kl L iR 2 RE L ET,
r52a— R jdégil T,
Classroom |27 72 A LTI/ T Aa— Rz AL T TZEN,

1A= i B i BE 2 0D S 2
A scope of biosphere ethics
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2BFE ORI EE
Social responsibilities of the scientists
3. 77 mxauay—niti
Food and agriculture seen from agroecology
4. B AR RIS B U D iR
Outlook on ethics in the animal food production
5.\ & B A R
Ethics for human-animal relationships
B AW EIR O & AFER BT 2 Ml
Ethics for conservation of marine bioresources and its utilization
7RI OBUR - VA7 LR T ¢y B
The present situation of genetically-modified (GM) crops: for understanding of their risk and benefit
8. A PE & M ERAUTH E DI
Trends in agricultural production and ethical consumption
9. AWML ARIEMR 2 BT 5 A AR
Bioethics for Biodiversity Conservation
10. 24800 L o~ b B 2 HERERME
Environmental Problems Considered from the Perspective of Social Dilemmas
MBI Y L~ b B 2 5 R RE
Environmental Problems Considered from the Perspective of Moral Dilemmas
1244 L BREOMEY: D1
Ethics of Life and Environment Part |
1344 L BRE DMLY o1l
Ethics of Life and Environment Part 1L
14REBEOYY £DI1
Philosophy of Agriculture and Food Part |
152 BgOEY Z0l
Philosophy of Agriculture and Food Part 1T

< FRAERTAM )7 1%/Record and evaluation method >

LD 80% L. EOHHEFIZ LA — MEHZRD M AHET D, LAR— MIEX N7 —~HICHEY T 58
ERHRRL, ZOVE R ERERESOVT AL EDE CGHET 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

< Y %78 % /Preparation >
Brica L
Nothing

< #HBER L OB & E/Textbook and references >
ENEFNOHEFETHERT D
Instruct in each lecture.

< FREERFESL 2 E Iself study >
BB DSTRIC, FAEZ 2T O TLR— MEHOEEfZ L TH<.
After the lecture, please summarize what you learned and prepare for the report submission .
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< FEF - FEEROPZ ¥ /Practicalbusiness >

<fi#/Notes >FEDOEN : AHE— (RERFEF/SE) e-mail: keiichi.ishii.c1@tohoku.ac.jp
FENREIZONTIE, FHELAFEITHRO Z L.
Contact : Keiichi ISHII —Environmental Economics Lab.

Please ask corresponding lecturer about each class content
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BEF B4 BT P BEFUAY LY | PR JFAa=f
PNE T e S A Qe BN
A Guide to Studying at the VS Uy
Graduate School of Agricultural 1 AR BEHH mxk6oh2
Science
BHGEIAR - B2 R - GENF i WEa—F | HHERE | REPE | TR
GHE:!] R EE LT
. Lo AM3301 x
AWEH 3 aERy VARG E A

<$H:4% B /Instructor >
CUNTI17S

<i%%7 —~/Class subject >

FURHE L BFE - ORI & 7 —~ (SR DPBIN A~ ORI & BRI 5 40 2 B, IR
~OHEFERT,

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

<#ZED B & BEE/Object and summary of class >

WERHR. BITZERHR B L O BRI Tl 52 TUG L CHRETHER L TV DE T4 (K - 2 -6 1
LT ORTE) BV LML LTIRIBL, RBREERZA T, R TESERLEBMEEZEZ D,

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—U— K/Keywords >
RFEETHESERE - ALY

Significance and purpose of studying in graduate school

< OB HIE/Goal of study >
KFEFEEL VLM ET DL ZAONEMY  KEFEFHEL L TOBEFMROBER & ERBEEZHRETE DL LR D,
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.

<IRFENZE - J7lk & HEE T 7E/Contents and progress schedule of the class >
1. WEOWEE L KB (WFERHR LR
Outline of the class and experiences (Dean Prof. Haruki Kitazawa)
7 7 ZA=a— K (Class code) : mxk6oh2
2. B OPEFE TIHHE L TV DR NARZEALEORERT 1
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 1
3. BB OMETE TIHHE L T\ 21 ANFRZEEFOKREGE 2
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 2
4. BB OETE TIHE L TV A e AR ORI 3
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 3
5. BB OMETE TIHH L T\ 2t AFRZEAEZOKEGK 4
Experiences of graduates and others who are active in agriculture-related industry, academia, and government 4
6. BRHEOERE CIHH L TV DS ANZEEAESORRIK S
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Experiences of graduates and others who are active in agriculture-related industry, academia, and government 5
7. BB OERE CIEH L Q0 DS NAEEELORERE 6

Experiences of graduates and others who are active in agriculture-related industry, academia, and government 6
8. (RBRFE LIV B (BWFFERR (HITERE)

Experiences and summary (Vice Dean Prof. Kiyotaka Nakagawa)

< AEAEAN )7 #/Record and evaluation method >
LiR— M2 L 0 EHET 5,
Students are evaluated on the score of the report.

< YE(i %75 % /Preparation >
FElZ72 Lo
There are no particular things.

<FHRHER X U555 E/Textbook and references >
FRlZ7Z2 L,
There are no particular things.

< PRS2 E Iself study >
AERPICHH S, BURZ R o L FRICOW T, RNTEHEL TR 2 L,
Do further research on their own about what was explained in the lecture and what you are interested in.

<3 - FEEERURE ¥/Practicalbusiness >

<f#i#/Notes >4 7 4 A7 U— : REANFICET H2HM, FETIEI OV TOMREL, Wi5E= E510 ThEFRZ T
%o

Office hour for inquiry about the course should be offered any time at the Laboratory E510.

E-mail: kiyotaka.nakagawa.c1@tohoku.ac.jp
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BERBEA BN P BEFVAY Ly | BREE )7 Aa=f
A R TS5 i
Analytical Methods of Life 2 BT R A AAL- il A voxjp7
yhe HIPIRRES | AGes02d | 6 4R Ty
Functional Substances .
PG
BHGEIAR - B2 R - GENF MRE MwRa—F | fEHEE | BEVE | ZEmssAe
AiIEES .
. % A& AM1602 o *
2ot % B JEEN 60 HA FSpia]

<$H:4% B /Instructor >
A #— - EBAR BT FY

<i%%7 —~/Class subject >

KA E 72 & O AEAEEEYE O 28 IS8T D SLRERIER D o8 ikl L ORI BT 2 &M AL
2

Bioorganic cheistry on 1) determination of relative/absolute streochemistry of natural products and 2) investigation

on mode of action of natural products

<$ZZED B & BEE/Object and summary of class >

A SR RRAIE SV OPT RIS N T, RAIL S O B, HERE, S MITEERME ST 24
WHZ L EIRET D, £, RREALEWME r I AN T a—T ~ZH L, ZOEMAEFEH SN TH7 I AN
A Fa P—RICONWT M ERET 5,

Object: This course offers an opportunity to learn importance of isolation, structure determination and total synthesis
in research studies of natural product chemistry and to help students develop knowledge on chemical biology where

mode of action of natural products are investigated with designed and synthesized chemical probes.

WEEE  ARZETIE, £7, MERECEAMITERE L TR L RO PR T 52 Z L2 A& LT, SLiREME
(RS + SYBEEIC SV THE, RIT, &7 SAAAAL 4B O— L BRT 5 - L 2 Bl E LT, I AT a—7
DERITELTEIBE T OB % F.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—7U— F/Keywords >
BHESIIRALY: - RER - MEERE - EBEN: - S IS Frv—
Stereochemistry, total synthesis, structure determination, biological activity, chemical biology

<ZE O F|E A #2/Goal of study >
AL OS2 PR U, PR FEBRIC I T DS MIEEF.5,
Students will understand basics on stereochemistry of organic compounds and learn various techniques to

determine streochemistry of organic compounds.

<FRIENZE - J71E L T E/Contents and progress schedule of the class >
MRZEO %, LLT O Classroom THIE - #2t L FE 9 (L, KBl FER)
7 7 A a— R :voxjpTy
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1AL S O KB E DR E 15 (EAR)

Methods for determination of relative streochemistry of organic compounds (Masaru Enomoto)
2B E W DRI LARLE ORETE (AR

Methods for determination of absolute streochemistry of organic compounds (Masaru Enomoto)
IAEM DI FMEDOTESE (1) (FEAR)

Methods for optical purity of organic compounds (1) (Masaru Enomoto)
AEBIEEMONFHEORESE (2) (EAE)

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

58U & D RO FEORE (1) (FHAE)

Determination of stereochemistry of natural products through synthesis (1) (Masaru Enomoto)
6.8 IC & D RO SR FORE (2)  (FHAE)

Determination of stereochemistry of natural products through synthesis (2) (Masaru Enomoto)
T RIRABACEMORERATE (H BRERE)

Synthetic studies of natural products (Yasuhiro Meguro)

8. RIKAHAL AW DA BE MRS (LA —)

Measurements of biological activities of natural products (Keiichi Konoki)

9ZHIRE Ry EOREL & AABEMERR (AR —)

Heterologous expression of recombinant proteins and measurement of their biological activities (Keiichi Konoki)
10 CBUFIMEARRIIE IS & 2 RIREBILIL B ORGSR (AR —)

Photoaffinity labeling of binding proteins for natural products (Keiichi Konoki)

MT 74 =T 4 =07 DR K DZRREE (EARE—)

Affinity chromatography for identifying binding proteins for natural products (Keiichi Konoki)
124 F 2 F % ROVICFE RN T 2 RSERILEY  (ARE—)

Natural products exhibiting their biological activities against voltage-gated ion channels (Keiichi Konoki)
134T A 7T U —% % EHMEAIE S OTRRITZE (JEAE—)

Screening of drug candidates using chemical library (Keiichi Konoki)

14.NMR O REWIFE~DIEH (LTFE D)

Application of NMR to the study of natural products (Mari Yotsu-Yamashita)

15 RREBRL AWM ORIERTE  (LREER)

Structure determination of natural products (Yuta Kudo)

BRT A K

End of term exam

< RAE R 7 #:/Record and evaluation method >

VAR— MR VT 5, LAR— ME, TEBEDOSEGIKHE - SLA L ORELEE G Tl E—FLIN O
B EX IS dro—IZBT 2mE—FUNOFNGRC (Wb, Impact Factor 5 LA E@ Full
Paper IZ[RE) Z—Ries~. LAv— b AIHES BALICHERY - T2 Z LA NA LT 5,

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

or relative/absolute streochemistry of organic compunds" or "chemical biology"

< Yifjg 523 % /Preparation >

SR, UTIC#T22BEEHA, SETICH AR EHRT L2 ENEEND,

Students are recommended to review what they learned about organic chemistry by reading the folloiwng
references.
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<HFEE L %% E/Textbook and references >

1. %% (Reference) : [HBLF VN (Frafin, HBEE)

2. E#E (Reference) : U r—LUAHLT H/T)  CGRRFRFEA) :Organic Chemistry (Jonathan Clayden,
Nick Greeves, and Stuart Warren)

3. 2%&%E (Reference) : IV L AHKT BT GRE{EFFEA) :Organic Chemistry (Thomas N. Sorrell)

4. %% (Reference) : IHBLEMD AR MUIZ K ZEEE % 8 il (Silverstein, Webster, Kienmle, Bryce
% ARG, BEER, MERER, FEEERA)

< PREERFEISN o Iself study >

SRR RN REA Y O HHE - SR E, 2. ABNETEIC T 2 ReEmMO AR R LA H A THET 5, F7z,
BRESLSEHE AR L, ARG T DMB AR bOICT L 2 LREEND,

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.

<FEF - FEEROPZ ¥ /Practicalbusiness >

<{f#&/Notes >4 7 4 A7 T — : BEFEILONTL, #HRRICERE, HDOWITEF A — NV THEOHYEE DGR
T %,

I~ ¥ ¥ : mari.yamashita.c1<at>tohoku.ac.jp

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

AR — keiichi.konoki.b2<at>tohoku.ac.jp

TR yuta.kudo.d5<at>tohoku.ac.jp

H BLEELE: yasuhiro.meguro.e6<at>tohoku.ac.jp

B AN EEDLEE, <atZ@IC#HZ DX IICL TR,

Questions will be taken directly after each class or anytime through e-mail.
Mari Yotsu-Yamashita: mari.yamashita.c1<at>tohoku.ac.jp

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

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

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

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

Please change <at> to @ when you e-mail.
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BEF B4 <K fvaex'e P BEFV ALY | PR JFAa=F
AR IRR AR | AAL | |
Bioresources Chemistry 2 HESRAE OAG509E R m3i23z5
BHEIIND - WEF - FRE TS Hho-b | HASE | EEVE | emmge
% B EE LT .
. . ) AM2221 ERE *
KEEH 2 R VR 3 A 5'% AYE

<Y E /Instructor >
HEE (- ki BRI s -l R

<2¥5 —~IClass subject >
EWEROFAICEET 25 R L8R, MBEAB XIORESE
Background and present status, actual problems and future prospects of utilization of bioresources

<#2¥ED B W) & BEE/Object and summary of class >

BHY : SHEAEMDPEEST DWEOTERE . AR O O OB & MR OB

To understand the profiles of the substances produced by respective organisms as well as the present status and
problems for effective utilization

BESL : B LB do J ORI 72 £ BT DRNICHERE - ERET D2 V38 FEE. TBHE. ~
TFR T M, ZOMOES T RS FWE R, BESCEE, BEREMEREM & LTo IS A~ ZAEWER) &L
THZ., 2D DILFH - BRI R E 2 AT U AR A& IR OERR LW BRI L D BR R ORI O BLIR & FTHE
PERLRIE A IOV T T D,

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—U— K/Keywords >

EWEIR, EMSERIE, S A A R, TRVF R R, SO A DT 7 F— BEEANA ARG KEE
. WEER, RafrE, LG, INE

Bioresource, biodiversity, biomass, maintenance, energy source, biocatalyst, bioreactor, industirial bioproduts, fish

and shellfish, quality control, food hygiene, dairy food, eggs

<FH DB B IE/Goal of study >
B EPET DB OHER L . BRI O 72D OBLIRIESR & RS 0 FRAf
To understand the profiles of the substances produced by respective organisms as well as the present status and

problems for effective utilization

<IRFEWNZE - J7ik L HEE T 7E/Contents and progress schedule of the class >
77 Aa— K : m3i23z5
FEFITFEAMIC KT, The classes will be given as an on-site-style.

5111 oML S 2 K PE IR A4 O ik

General introduction, the characteristics of marine bioresources based on the chemical compositions
%2 E  ARSTEMICES W BRI TOF YA

Designing of food processing based on water activity

%30 mERVKE AW KA ABIEOF S A

Effective utilization of underutilized resources using pressurized hot water
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H 4 mERA RS OF S

Science of high-pressure aided processed foods

H55 KKy - INER O & EFR

Advanced use of rice powder and flour

Hem : FEoL LR— MEK

Overall review and report writing

%718 IR O AR AL RV RIS W s B E R
Quality control strategies of seafood based on the ecology and biochemical features of marine organisms
% 8 [a] : MR E IR ORI & H 2RI

Properties and effective utilization of marine algae

H 9l KREMDEEA DM OB &k

Present status and future prospects of effective utilization of marine organisms
1o e LAR— MEK

Overall review and report writing

%11 FHAHORES &kt

History and prospect of milk utilization

#5120 B - SRR OBLIR &Rk

Current and future prospect of meat and egg utilization

%1 318 : EREMEO IV DBRSE & R

Development and prospect of functional animal foods

B4 BRI IS T D TR REME R O m A R
Extensive utilization of novel functional materials in dairy food field
H15m Lol LAR— MEK

Overall review and report writing

< B AETAT 7 #:/Record and evaluation method >

HR L O EREE S LOVEMOA R EOFE S, 8L 3 AOHEICLD 3 BOFRE L AR— N OWNEZ MK
LT, MEMIZIHMIT 2,

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

< YEfjg 228 % /Preparation >

BV, BTA R EHERNAAS A~ AR EOEYWERICHEICER LBALERF > TH bW, ZOEEMHIZ OV
THEAE R WEB LREREEZ L TH B2,

Keep concerns about the effective utilization of bioresource and biomass.

<FHFER L U5 EE/Textbook and references >
HRE - & UTRREDOEEEITHE L TV, No special textbook
BEE  AETHNELUTOERELZEICLTLLNEW,
MILE DD ORMENEY: ] (BHEEHIR)
UKPEGIROEERFFIRIE] =X - 70— - =2 (FEFEHR)
FAO HP: http://www.fao.org/fishery/quality _safety/en

<$ZZEREfEISLFH self study >

ENCHTZY, FLDE LR — MERBZIREN TV D, FERFFIIMNC B B F I IXREFLF 72 & CORERFFS 0%
BRBETHD,

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

<HEF - FEERYFZ2E/Practicalbusiness >

<fii%/Notes >ZDHMHIT, ta—~vr X274 —ORBICRESNTEY, HHETOFEELLZHIFL TV
%, UL, TEREBROZHAEIPFERL TH DO T, B ORI ARFETITV, SMEAOZETHBRIRERRLE T
PEREOFEFR Z I LT\ 5, This subject is regarded as the one for Humane Security Course. Please ask each
professor for details.

HELSLORTH, BEB DT, WO THERAEN L OBEMSHERICHIET 5 EEHEHK), FBEEDOA—LT R
Z 1% yochiai@tohoku.ac.jp (%A 75 H##% Prof. Ochiai) . atom@tohoku.ac.jp (2 3 Z% Prof. Fuiii) .
haruki.kitazawa.c7@tohoku.ac.jp (JLiEFEH#dZ, Prof. Kitazawa) Tk %,
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ZERB4 HNTHK FIE=S HEF AUy | BN J722-F
AR LR ST AAL- PP ,
Advanced Lecture on Ecology 2 el BAB506J R asTyjat
BRI - MER - GEiy S dxa—F | SR | REPE | TEmEsa
. A b arseg 7 .
il . - 7
%J;)Z%;;ﬁ nYxs MEATE | AM3001 | HAGE ;;%

o Geit 1 ke -

<$H:4% B /Instructor >
Fril gns e FHAK O R0 - ORBE Fuhn - FRL A - S IEsE - ¥R K- Hot BT A R R

<i%%7 —~/Class subject >

B seR S KOV EW R ORI T 2 41T L O OISt 2 7 .5,

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.

<#2¥ED B & BEE/Object and summary of class >

4 A6 11 ] & Tl KR B OFRICHH S D RFEBAERSA BRSO 9 H2b, ZiEOBLIE LT 10 =
~ Ll L ORI - 2T 5, MRITAERYE LORERZAICET DA - 42 - AR BEN O DILHARNETH
0, ZAETBENERL L) ETASTHICHEVAFICE EE ST, L ULABLERT TEIR - 23 L TALU,

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

<F—U — K/Keywords >
ek, WS ERNE, AWAERE, HIERIRIR L, BRIEVEY:, BRIREIE
Ecosystem, biodiversity, biological production, global warming, pollution, environmental conservation

<FHDHE B IE/Goal of study >

Bz Zp il AERRRICB W TR SN TV D AERTFIINIEL V5 Z LI > T ABFHIRRAEF IO L L
(2. BUEHERANE R L TV 2 5UBEES)., BREGG Y7 & ORI Y Lo R FiE 2 B 5,

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

<IRFENZE - Jilk &8 T E/Contents and progress schedule of the class >

BHREFIEIXRE CTT 23, Classroom [ZTHEDZANCEROIRTR, BIXORLFR— MoK ERET~T S, 228
Classroom IZRTHIZH D 2 DI b DT, HEETLHZ &,

7T Aa— R : asTyjdt

4 AH6 11 A £ THEIEKRE R OFRZICBHM S0 RKEBAERTE B, ML TOME S 2o T o,

BEDBEENFITIEFIIC RSN, UTFO4-008BE/ NV —F Ik o b TSNS,

TN—T1 HEMEZEEVELRTE  Conservation of biodiversity

In—71 B KELE)  Global warming and climate change

TA—7M  BREHEY L = OX1%E  Pollution and its countermeasures

TN—T7IN AEWAEPE  Biological production in ecosystem

ZHE LRI OV TSRS E L CEVEERRD 5N, TR EEFINICT X CTOMBIR TR, BEOH%
WREMAGDETZREEZRL, THEOxIG LT 5,
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Students are evaluated on their points from all the short tests, submitted reports, and attendance.
4 H1Z Classroom T, i@ BB L OGRS, Z AR EORNBH IO THEETDH I &,

< AE ST )5 :/Record and evaluation method >
10 <A EO#HRICHE LEEE MBI, TRTOBERTHRICETHRE (I=y Y LFRE—R) 2L, IO
xR ET 5,

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

< Yefi 248 % /Preparation >
Felz7e L,

<HFEERB L UBEE/Textbook and references >
HEET RV, B REFKEROP TR, SN,

<IR RIS EE Iself study >

HBRICBTLTHEFEL LT, ARICEET L HEREROCE A E48E L CHRAMRER > Tl ZLNEE
Ly,

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

<32 - FEEERE ¥/Practicalbusiness >

<{Hfi#&/Notes >3z LT-RED P Tl bR ZFF o TmHERNE—DIZ OV T, BRNEDOE LD LMAICHEL T
BERPEREZE . ALK 2-3 D LAR— M E2AERRT %, 12 ARE T2, Classroom DFFED 7 4 /L # 28 H
5L, 72IEL10 ANFEIZT ARETITRHDZ &,

Report (pdf file) should be submitted to Classroom by end of December.

JEERFERMEEE A - LS (skata@tohoku.ac.jp 7K E &R RE 5y BF)
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RERBAA gk PIES BRI | BHRAEEE J5Aa=F
AR
Integrated Lectures for 2 AAL- . )
Biochemistry and Molecular 4 SRR B10526J R JXk7mem
Biology
BRAEIIM - MER - GENE S wRa—N | HEEE | REPE | EEmEse
SRR B 22 v = e
. = TH = - .
KR 1R AmR | %ﬁ%i% AM1311 | AAZE | ki
0 2 VARARGEFRE

<Y E /Instructor >
FE BEZ

<$2¥7 —~/Class subject >

AP E FRER TR AR, B SeRE, MBI geRl, PR, TR R, EAEERL, et se R
DOFERFE 24 NC X B 05E3% (i 1B 12X 0 iThh a4 A= "2BXO#EKETH D, AEROT—~IL, &
BropE, BE, R, HRAYSYE, T¥ESOBBICIEN Y | X AICEMUCE e DR 0/ A9 = 0 AR
DNTASEFTEX MR ER/IONDLZ L THD, TNHEILSFATHEDH Y ZEHET, B EE- KA TITORT
WD AYBERIIEA . EITEWICEEEE L b\, EEEICEN - TWD T & 2B L, S CHilcE A c X
D IR 2 R o T B - SRR ERRE RO 1B & T2 EREROBETH D,

<$2FED B & BEE/Object and summary of class >

BHEC L DT 5 TFAERT. MlEYY. HTFEIRTRE, & B R ToBoREimtEY o
HATIEEABA L. WIS - 0 FAEWY: - MIRAEWY: - 5 BIEY. O FRERFE~ORMEZERD S 2 LIZER
B, BRYET- B SND BRRICH > THEBE I IR 57— <220 T, DR A 5T O IR R % 5
IHEREITH, 22410 (RIKA8EIHFEDOZ &) OMBHRE 6 HATBHGOLRMEE LT3,

<F—U— I/Keywords >
B, o FAEWS. MW, T EERY

<7FHDHE B IE/Goal of study >

HBARIIZEICHE DD, R0 BARL, AR 2RI 2 FIC L 2HAm & 204070 b DA
EEREA M. T IR, MR- SRE. IR LUV THEME L, BT, T M - SYE. kL v Tosy
HRE R~ DRI Z ST 5 FIZH D,

<FFENE - J71k L #EE ¥ E/Contents and progress schedule of the class >
SHER¥EDO—# %, LLTF O Classroom THEE - #2fit L £,
« 77 A =a— K jxkTmém

1l AR B O R il (LEENRSER)
28] - HRGEISE & I D M - AT R T HAKE (EMEEATIER)
553 : MER), AR EAZ IS D v 7 TR KRIif—IE (EmBFAURTER)

AR MR D & 2Ry E R P TR (2 TR ARFSERT)
55 5 ]« SRR O 3 1B AHEAN (EFRITER

F 6 MEITEN DB X DIEE M & RS TSRS (FEFHTTER)

55 7 18] BRFREREE D ZAUIT X9 % M S SRAREER (B FRAFZER)
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%8 : RHRKIC K27 Aol BN Wit (EEZERBEIER)

BOREl : "M AAA—=T T 5T n—7 Kb (BT ERAATIERT)

oM pFRBRkE 2 N ELY MEHDGR (LERTSER

1M TFRERE 2 N E I MR (LESER)

w12k F ) A0LM - BRI FOBELKRBICE R D Wtz (EFRPTTER)
%1 3 A, WERBROZE OSSR AMERIE (I E S ERT)

1Al YRR N VAREEIREE T DV T MREOLEM A IR R GEETIER
H1 5 REISHEIG LA O bo< Y R (B ErsER)

H1em: EREOHY BEAMEOEE L EFNEE & B (ZoWEBSEVIERT)

1 7HE AL 7 n~F U EIREIEIC L DT SERETAE JFHHEBE (RYHTTER
B8l BiaFEEICL DT ML BargE L (EMmBEUTTER)

1 9M: DEARRROAET e L AR SRR (RIS

#2 0 : &7 F T KD MR RE I Bl 2 (BAIRTER)

92 1A s AR OB /INAE JE R (iR IR AT ZERT)

52 28] SLRMEIG )N D BRI E Oy 1R H R (R e TER})

%2 3l KL AR o D S B I & D RLERIE  EpHIENE (ROEFIEER)

H2 4l BB TFHEREHEED NS FA T A~ T 4 7 ADAM ARFEES (EWEATIER)

< i E /7 1%/Record and evaluation method >
FEMAE UHR~ORE 18 [P EOHEHE L. REHLHEE 34 ~D L R— MEHICK 5,

< ¥ % /Preparation >
FHEN LR ENT-HTRBEETHRBITBO TR SNEFEICHOWTHEETTED 5,

<#HFRIER LB EE/Textbook and references >
BEXE
VERA . BN BN DRERE ISR ND D,

< PRS- Iself study >

FABA OERIFICSBRESH L, TOMBEIAIND, TNHICAZEL S OICHEMEZTED D 2 L, B
JrE e R e IR SRR IS T AR 2o R 2 T2 S A AR DI ZED AR 2 A D & 72 0 | JRIER DFF RO HERS 7 1)
ZROD ETORWVHER LRSS,

< FEF - FEEAI ¥ /Practicalbusiness >

<fiiE/Notes >(1)2023 FEDOREHBORER, ARIPFERIN B H~4 A LAE) . KT T /3R ICFH Lz
RTEDEE GEREENIOLET, FERIEOEER L) BHLHOT, ZNESBIBEEZKRINT LE,

QUL HE DR — L=V ONTIL, RETOMRNEEBEICTHH,

(B)— AR ERIZIOWTIT TRT FLUAZEIZIRET 5 E,

E-mail: masahiko.harata.b6@tohoku.ac.jp (J5 [ - E52RFFERHA L #8)
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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

T A BB TRl % — AAL- o
Joint Lecture on Plant Science 2 HIEME S PLAB14y | TETPAR btgyz63
PHERIIT - WEH - S W= Bpm— k| HEAEE | BEVE | Swmena

AT PRI EE LT ]
. o AM1341 2 x
KIER 47505 N T 3 HA R}

<Y E /Instructor >
I MR- kSR R -4l =R BRI B - mRE S - B SWE - Al BFE R sz - B ®
2Rk e Tk =g —%-NE Al—-HE - BE S

<i%% 7 —~/Class subject >
W BT 5 A=A+
Plant Science for Agricultural Production

<#ZED B & BEE/Object and summary of class >
JEREPEDIRE L 72 DR B Z B 2 HE AR R A 5
In this course, students will learn about plant science for agricultural production.

<F%—U— R/Keywords >

Ve, FIZEARE, TR C A, BRARARR, RSty & BRI, RIS S a2 A LV A —REFR AR
WZRE, BREERE, BEE L B PAERT M OATE, XA, Mo EREREE, MYOESR
FIH

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

< OB HIE/Goal of study >
N LOEMAEMBZIZONTEZILND LR D L,
The aim of this course is that students establish their own idea about plant science for agricultural production.

<IRFEWNE - Jilk &8 E T /Contents and progress schedule of the class >

- JPEREDO %, LT o Classroom THE - #2t L £,

7 7 A=a— K : btgyz63

1. VE— by U 7RI LB A EMERN (B0 R #&#&) Evaluation of crop productivity with remote
sensing (Prof. Honma)

2. FEAEET AT AF T (#Y  4 ERI)  Horticultural science | (Prof. Kanayama)

3. EEAFEC AT AT (Y g —%) Horticultural science Il (Assoc. Prof. Kato)

4. LEFEYR L 2o (1Y B¥F &) Soil science - Soil contamination and countermeasures (Prof. Makino)

5. Thxo PRV B (Y : | &)  Current Agronomy: toward just enough agriculture (Assoc. Prof.
Tajima)

6. MM OB — B FAMAME (FY - dkfe K%  Sexual plant reproduction (Prof. Kitashiba)

7. UA VARG LR RNAY A Lo 7T L o — (Y ERE JEHHD  Virus infection and
plant immune system: RNA silencing in host plant and viral RNA silencing suppressors (Prof. Takahashi)

8. WML L MR DX A F I XL (1Y : ZfF #3) Plant pathology (Assoc. Prof. Ando)

9. W LBbrRMDAER (1Y . R H2) Ecology of insects on plant (Asst. Prof. Nagasawa)
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10. Moy FiEiae & Bn T2 (Y . (FE  =21%)  Plant molecular genetics and genetic engineering (Assoc.
Prof. Ito)

1. BHEHY (Y : Pl #iZ) Organic materials in a field (Prof. Nishida)

12. B TAERES (Y . Bl fEA) Forest molecular ecology (Prof. Suyama)

13. MM T 2 EFZFIHO S 7AW T EHRIEHREE Y 7)1l #22) Molecular bases of nitrogen utilization
in plants: Nitrogen sensing and signaling (Assoc. Prof. Hayakawa)

14. WM 2 RBREOAEY:  RICE T HERKEORHE (1Y /NG Al—) Molecular plant nutrition:
Nitrogen transport systems (Asst. Prof. Kojima)

15. Bhioofb¥ Ay (HY - 38 MO  Insect chemical ecology (Prof. Hori)

< JAEFEAT )7 #/Record and evaluation method >

AR, LAR— FPFEIZEVFHET 5, WTILOFEELME 5 NNIFBEIZL Y R 50T, FEIOHB ORI
L,

AT 2B OFMOAF SR (100 SHES) &H & ICRET D,

Reports, short tests, or attendance

< YEfi %75 % /Preparation >
RENRICOVTH LN LOEERERZ LT 2L,
Students are required to prepare for class according to the goal and contents of each class.

<#HBEB L 5% E/Textbook and references >
FRFEIE A L0 s, 2RI E 2 SCHRIE MBI U AR Y E N HER T ISR T 5,
No textbooks will be used.

<fRERFESL T E self study >

RERMIIBOLNTNDZOT, BEFEVNEEIIRD, TH  -BEHEALTITIELOITHZ L,

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

<HEFH - EEAPE3E/Practicalbusiness >
<{if%/Notes >(1) {75 A(Organizer) : H#% (Prof. Hori) (E-mail: masatoshi.hori.a3@tohoku.ac.jp)

(2 A7 4 ATV — R PICHYUHB L VIEREH D, o, MERARZE U TARROMEEA BER) bk
A=)V ECTEMEEZIIT 5,
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RERBA AL PSES EIESZVEZIN <oy )7 Aa=F
KB A FER B R AAL-
Joint Lecture on Applied Aquatic 2 AR AR fEAEB R g650kug
. . APS515J
Bio-Science
B IR] - MR - GHNF e W N | EHEEE | REVE | RERERE
ELIE:] B ERE L= -
. . . AM1351 A *
KMEH 5 R VR T R A2 A

< 2% 5 /Instructor >
Frin znsh - F/OoRK EfD-wE SE - KB fohn - B K&k - AMES CHERYL LYNN-## HBA-
R g - PUE IEE - S

<{%%7 —~/Class subject >
IRFER~ DI e LB AT R AR FE NS B B BFJERABC S\ T, BIEOBUR &l b £y 7 DRIN AT 9,
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.

<#2F¥ED B & BEE/Object and summary of class >

IKEEWFDOZR I ONWT, TRENEHM LT 2 EBOUB NPT TFED I L O EFa 2/ L, iF%E
DI SR BIRRAR RO B BT FH I DUV TS,

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—U — K/Keywords >
THCE. MERGE. BUBIERL. W, BARGE. EMSERME. WO, WEE R, BT ANEY NV E,
AL, MEPAR, TR, T = A X7 b W, PRI, ST 7 hr, Ru bR B, DNA Y —U—, @5
HIZRRME, SEEIEIE. 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

<FHDHE B IE/Goal of study >
KB T DIRIADVAFR A ST, & DIZE DA EWEE~DOISHITHEODT 5 15 5o 5,
To acquire a wide range of knowledge about aquatic organisms and the ability to apply that knowledge to biological

industries.

<IRFEWNZE - J7lk L #EE T 7E/Contents and progress schedule of the class >
KEEED—H % LLUT @ Classroom TERAE T 55603 % 5, 7 7 A =2— K : qg650kug

B 1A R EME SRR RRSR ORGFIESE (1) (Y F5AER)
Current Topics in Coastal Rocky Shore Ecosystem (1) (M.Aoki)
H20m  nEME R RRSR ORI (2) (Y F5AER)
Current Topics in Coastal Rocky Shore Ecosystem (2) (M.Aoki)
%3 WIS D AR (0 Rl sR)

Biodiversity in Coastal Marine Area (S.Katayama)
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F4lE: REUBOWEAERE (Y riLEisR)

Fisheries Production in Tokyo Bay (S.Katayama)

H 5 KERRICKITDMES O FHERE (1) Y hEEE)

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

He M AKERMICKIT MBSO THME (2) (Y IR

Molecular Mechanism of Quality Deterioration in Seafood (2) (T.Nakano)

®7 A B EM DAY (1) (Y BRTEIRE)

Echinoderm Physiology (1)  (T.Unuma)

%8l R EMW DAY (2) (Y EEIRER)

Echinoderm Physiology (2) (T.Unuma)

%9 0E] - MR OFEFIEOFERE (Y - KEFn)

Research Expedition of Arctic and Antarctic Oceans (W.Sato-Okoshi)

BLom : KETT 7 brOSEEMEL AR (J5Y A )

Diversity and Ecology of Aquatic Plankton (G.Nishitani)

#1010 RIEDIERBT: L KPES: (2 : BEHBEN)

Developmental Genetics in Fish and Aquaculture  (H.Yokoi)

H1 20 KEAMCK T HBIERE (Y PIRIEE)

Basis of Genetic Improvement in Fishes (M.Nakajima)

#1 30E : KIEICR T 2 BERMZEMES L OMEEREMESE (1) (5 mhp %)
Genetic Diversity and Population Structure of Marine Organisms (1) (M.lkeda)

H1 4R KIS T DBERSHENER L ORERENMEE (2) (5 mhp %)
Genetic Diversity and Population Structure of Marine Organisms (2) (M.lkeda)

91 500 : BEBEDNA (eDNA) : |k, Y —v IS (Y =/ A X = U JV)
Environmental DNA (eDNA) ; Sources, Tools and Applications (Ames Shelyl Linn)

< BiAEREAT J7 #:/Record and evaluation method >
HHEOFERIIK L THREIND LAR— FORFIZESHCEEHET 5,
Evaluation will be based on the quality of the reports submitted for each teacher's lecture.

< {2 % /Preparation >

<HFEPR LB EE/Textbook and references >
KRBT CGRIEKRFHRES)  (FIRHEY %)

< PRS- Iself study >

ViR— MERDZ 72 57, £ B ORT —~ & OBIEMERSWVEERIC OV T, BT ¥ 2 MO mENEL
HEMELTBLELH D,

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.

< FEF - FEERYPZ ¥ /Practicalbusiness >

<{ii&/Notes >*Ifii#%% TEL TCNDN, RIS Lo TCIA LV TA v T T~ RTOMHREITH, #HM
% Google Classroom i UCT7 77 v A3 5,

7 7 A=a— K : g650kug

UAR— FOBHFIEZOWTL, PIENCHA X RAELTHI DT, HETH L,

Please note that guidance on how to submit reports will be given at the first lecture.
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O BB A (hayato.yokoi.a4@tohoku.ac.jp)
Contact person: Hayato Yokoi (hayato.yokoi.a4@tohoku.ac.jp)
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RERBAA AL PO BRFVAY vy | BREAEE J5Ra-f

AR B RS AAL-
Integrated Lectures for 2 I AR ARG 5ssnatb

. . OAG511J
Microbiology
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
GGIE:!! R ERE L= E -
. . . AM1121 At %
AWH 2 iH v RE 1 EE i A

<Y E /Instructor >
& E e FE OB ZH BA A ik - Sl gk - B A - kil @

<$2¥7 —-~/Class subject >
21 WALDEFE LNWT A T A = AFIRORR A LA D EMBG % WMAENE IR E U222 L TR 5,
Understanding of the evolution of life science technologies in 21st century, which are supported by biological

phenomena through the studies based on the microorganisms.

<$ZED B & BEE/Object and summary of class >

M o Z O & 15 /8 (R & Bh) ORI EAE ] % BEfFE 2 7o D I EM O /EmBlg: (R - /Nl
BUARFHEL, BEFRRE, A PV ARERE) ICHTEMERBN T2, £/o. TN OMAEMOEMILR 2B L
je ko, BEEGRICMT B OMAERBNT 5, S bICAEMEE~OIERICHERDT DN EHITOT D,

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.

<#*—U— R/Keywords >

WA OB & WHERE, AR VX =50, 77 a s 7V A Ti77 AR, JUEWHE., ZA0IE, SSRE.
BARFRBLY AT A Z X7 BEAERE, BERE /MEERE LB, REA MLV A L— A UlE, BRY NI H AN
ITIVET 7y —T

Metabolism and mass transfer of microbes, Bioenergetics, Agrobacterium, Ti plasmid, Antibiotics, Multidrug
resistance, filamentous fungi, gene expression system, protein production, Yeast, Vesicular trafficking and diseases,

Nutrient stress, Ruminal bacteria, Toxin proteins, Bacteriophages

<FH DB B IE/Goal of study >

TEDTA T AT ADRBIIZELVLORS D, ZOAEMBFO MG L HIFOT X TUIEARISIA Y % xt
RLLEFROBENRESFELTNWD, Kifgad B L T2 DO TA 7H A = 2ADIBRDEEEXZD
WA T2 L U AR & 2 OIS OWTHEAE S 2,

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.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
7 Z Aa— R : bssnats Classroom Z{EH L £7,

1) PEEMAMOMIaZRERRE & 2 OFNEH 1—MAEWIZIT 2k O£ R L —5 ()
Biological functions of cell surfaces in industrial microbes 1 : Bioenergetics in microbial transport process (Abe )
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2) FEEMEMOMIaREHRE & T OFIEN 2—RIRE O S EVENE S v /7 B L kg (FTE)
Biological functions of cell surfaces and their applications in industrial microbes 2 : Biosurfactant proteins and cell
wall in fungi (Abe)

3) 7ZunryT Y yAIEIFSH Ti (Tumor-inducing) 77 A X Roofiid & kre (i)
Agrobacterium-mediated gene transfer 1: Structure and function of Ti plasmid (Toriyama) (4/22)
4) Trany T Uy sk WIS OEL L WEAE~OIEH (Rl
Agrobacterium-mediated gene transfer 2: Production of genetically modified crops (Toriyama)
5) M & HFUEME—ZAIMIER & AREE CRIL)
Antibiotics: multi-antibiotic resistance and the public health (Yoneyama)

6) MIE & G E—MEE RIS m g 72 gk CRil)

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

7) BT AMIEE U COBER—/ N R &2 s (Z3F)

Genes and Proteins that control yeast secretory pathway (Futai)

8) BEER:ZE WA OB~ DI (Z3F)

Yeast as a model for human disease (Futai)

9) T LISMBDNRLDN - T MMEROTER LT ) DREDER - (&F)

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

10) NITFVFT7 77—V LHRBIRTOKFRE (&F)

Bacteriophages and horizontal gene transfer(Kaneko)

11) AR O EAEHRE (&T)

Bacterial toxins: Structure-function relationships (Kaneko)

12) WAL X R_IETH (FH)

Microbiology and Protein Engineering (Tobe)

13) WEWL@BOMEIER (Fi)

Interaction between microorganisms and metals (Tobe)

14) BMRZBITLREL TV T CHR)

Nutrient signaling in Yeast (Shintani)

15) BRHCBIT2HKEBA L AEMBEOYETY 7 CGHR)

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

< R AERTM J775/Record and evaluation method >

BE~OSMBET NI LAR— ML o> TR L., 2R ENOFHIFIE 1T 50%F L 50% Th 5, LaAR— MMt
i, EEOTNOERAE b oo T — v & 2 DBBOR BEHTORE M CERERE L CREBAEMFHERD D WIEE
DISHOAREMEICONWT, BABEHOZE 22T L TALHAK 2 HBETEL D D,

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).

< YEfj 52 % /Preparation >

EBRANFICBEET AHINY (b2 WILEEERIO 7 7 A V) WONZFSCHIM Y 28 62 CHEAAT 5, AR
PR 215> e AT I NG ESBIC L TE LIS EZ R L, BAEMERE~OFAICBE L THEkEZSHD D 2 L2
VETH D,

References and reprints are handed out at every class.

Students are expected to increase their interest for the application to microbial industr

<HFEPR L B EE/Textbook and references >
(1) BHEs=lE - B ILgkidk (2021) THEMIASA AT 7 ) 0 ¥ — 0 B mi— i oy T3 A —] sAb R R
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AN
I~
(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

<$ZZEREfEISLFH self study >
B GERER D7 7 A1) IZHESETPHE - HET 2, LAR— FOBEIZOWTHITE LD D,
Students are required to review using references, and to prepare the reports on the selected lectures.

<FEF - FEEROFZ ¥/ Practicalbusiness >

<fii#&/Notes >4 7 1 AT U — [l A — /L CTHEM 7 & %57 F+1F 5, Office hours: Contact each lecturer by e-mail.
a6 FE MHEEAKREE (&1 1)

E-mail: BT#RaIR (Keietsu Abe) keietsu.abe.b5@tohoku.ac.jp; < 7-7% (Jun Kaneko) jun.kaneko.b6@tohoku.ac.jp;
H L (Takahiro Shintani) takahiro.shintani.d7@tohoku.ac.jp; 7 #BF A (Ryuta Tobe) ryuta.tobe.c7@tohoku.ac.jp;
JsILgkak (Kinya Toriyama) torikin@tohoku.ac.jp; —H:5% A (Eugene Futai) eugene.futai.e1@tohoku.ac.jp; KIL#
(Hiroshi Yoneyama) hiroshi.yoneyama.a4@tohoku.ac.jp

BB, Xt OBIILY, BEEZEET L5605,
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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

JEHT — A A T ATEH

Exercise in Agricultural Data 2 I AR ARG ad625ko
Science
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
GGIE:!! R ERE L= E .
. . . AM3302 :
AREH 430 v R 3 R A

<Y E /Instructor >
WH /X -EFT AEF

<$2¥7 —-~/Class subject >
BRIIBT AT =2 A = ADFERK
Implementing data science in agriculture

<#2¥ED B & BEE/Object and summary of class >

7a T IV ERE Python Z lWTKEDT — X W2 5 FIEIZOWTHEY, R AT A7 )7 M
HOMER LY, WERTA 7TV &AW CHEMEROEZ E T 552815+ 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—U— K/Keywords >
Python, a2/ 77 FHART—FAE, 77 7HEH, €7 ey Ialb—ryarkite—r oz
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

<*FEOFE HIE/Goal of study >
7a T v U5 Python Z AWTHi 2T — X B AT 5707 T A EFRTE 2 X 91k 2 & ity
— UL RN KRBT —F A2 A= = Ea—FIC TR CTE 5L ICRD 2 L 2BERELT 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.

<IRFENZE - J7lk L HEE T 7E/Contents and progress schedule of the class >
7 JAa— R :ad625ko HEH L\ T Classroom BV T/RT —HRA > b7 7 A VEHEE L #E Tl F 77,

1.4 & A - Python BAFEBREEDREEE (5 T)

Guidance and setting up a Python development environment
270 7T I 7 EREOF0Y G

How to learn a programming language
BEMHDFHR & S ()

Numerical calculations and "if* statement

4.0 H LR L3 )

Strings and "for" statement

5V AT 7 ANDAMS (BFH)

List and file 1/0
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6.7 F A b7 — & OB (HEH)

Text data processing exercise

T T O E GEH)

How to deal with bugs

8ELVTFHNABYI 2 —a ks T 7HEE (EH)

Monte Carlo simulation and graphing

QBRI RIT DIRMA S — 5 o AR - AL RF A X2 AOBA ~DT 7B A (ET)

Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer AOBA
1055 2 AR - 3 AR — 7 U ADFHEE T4 77 VRROERE (FT)

Principles of second- and third-generation sequencing and the various library preparation procedures
M.V — K7 —% L ZOmE (5 T)

Read data and the pre-processing

12203 — b= RDT ) LBRESI~D~ vy B 7N T ha—L (BT)

Short read mapping to a reference genome and variant calling

13.RNA-seq 7 —# Zffi o 7o s R B RIS (B T)

DEG analysis with RNA-seq data

14.>a—RrJ—FKddenovo 77V (BTF)

De novo assemble of short reads

15,8y FULERIZ K % BLAST W5 - % L /N B OBERE K A A ViR (B F)

Batch analyses for BLAST search and functionadomain search

< FiAE#REAT #7 #:/Record and evaluation method >
TR X0 FHIi 4 5,
Submitted reports are evaluated.

< {238 % /Preparation >

a7 EREPython B L ORI =7 o9 b B on s 7T —H IOV TO—EDOLEIZHO>WTTFE IR
A

Students are expected to learn the Python programming language and a series of processes for data obtained from
next-generation sequencers.

<FHFER L USEE/Textbook and references >
BB L, BREI VR,
(ZEHE)
Python AR R =2 A | (https://docs.python.org/ja/3/)
Y755 [Dr. Bono DEMBLFT — H T AT A NP A 2 A 2 —F v aF
References are handled out at every class. No textbook will be used.

<$ZZEREfEISLFH self study >

RENELTIANEBBICLT, HEEITVOD, FHEMTOER L AL AMTL, LEBBHELZHA T,
SOICHREARD D,

Refer to related books in the library.

< FEF - FEEEAOPZ ¥ /Practicalbusiness >

<fi#&/Notes >4 7 4 AT U— : BRI IMRFZ )5,
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp (#7). shuhei.miyashita.d7@tohoku.ac.jp (& T)

38




Questions are accepted at any time.
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R R 4 HATE x5 BAT )Yy | RREE VALES
International Development Studies 2 b e AAL- PP— il
AGESE
AR - TR - s Wik Bha— | EAEE | BEVE | tumEnd
BT %?E‘K%%ﬁ%{ﬁi N ]
EREE " i(;ﬁ;ié 1 AME002 |  ¥EE | At

<Y # & /Instructor >
AR B-+ -KEENI MINAKSHI

<{%%7 —~/Class subject >

Economic development and agriculture

<#2¥ED B W) & BEE/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—7U— F/Keywords >
economic growth, agriculture, market economy, capitalism, land ownership, trade

<ZHHE O F)E HIE/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.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Introduction, contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom: ulwiu3l

< AERTI J71%/Record and evaluation method >
Presentation of textbook 50%, presentation of homework 30%, and discussion 20%

< {238 % /Preparation >
Students need to learn basic Development Economics.

<FHEER L U5 EE/Textbook and references >
Textbook: The World Bank, "World Development Report 2023".
Download URL: https://www.worldbank.org/en/publication/wdr2023

< PRS- Iself 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.
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< FEF - FEEROPZ ¥ /Practicalbusiness >

<f{#%/Notes > Office hour: Please make an appointment by e-mail.

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

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

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

in Aobayama Campus.
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R R 4 AT PIE S HAEFV AUV | BREEE VALES
Food Economics 2 ATz AAL- P kb3
Al AR TE AGESE w5 35 2 q
SO - WEH - o s Wio— | NS | REVE | e
et BT I = ]
; 6 AMB001 i %
KMEH 4 GEEF LR 6 e 600 o Fomal

<$H:L4%E /Instructor >
o E=—

<$2¥7 —~/Class subject >
Food and agricultural issues and policies in Japan and in the world

<IZZEo A L EZ/Object and summary of class >
This course will cover food and agriculture issues and a variety of its policy design. After lectures on agriculture and
food production in Japan and the discussion related to policy issues, we will share current situations and problems of

production and consumption in food and agricuclture sector over the countries of participants.

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

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

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Documents and announcement will be delivered and provided in the following Classroom.
Class code : egkbne3

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

7
8
9
1

)
)
)
)
)
6) Agricultural production and poverty reduction
) International trade in food and agricultural products
) Policy issues on food safety and quality

) Agriculture and the environment

0) Food and agricultural issues and policies in the World - Presentations given by participants in the class 1 -

1) 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

< BAE B 5 7E/Record and evaluation method >
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Evaluation will be based on a combination of; class attendance, presentations, in-class participation, and a term
paper.

< HEfj 523 % /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.

<HRER L USEE/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.

<FZERFfEIS T E self study >
The slides and documents used in class will be posted in Classroom after the class. Students are required to review
key concepts.

<FEF - FEEAE/Practicalbusiness >

<{#*%/Notes >This course is all conducted in English, including presentations and discussions.

Office hours: Questions and comments will be welcome during the class, or at my laboratory at any time.
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BERBEA BN P HEFoAY vy | BREERE 77 Aa=f

RORE AAL
General Assessment Science of 2 AR OAG505. AR kn4clnn

Agricultural Product and Food
BHFEMAR - MR - FHEF i MR- | EHASEE | BEVE | R
AT B EE LT .
. . . AM1251 o) pS
KIER 5 LR 3 ik A

<Y E /Instructor >
R s - kSR KRB - AkE BB AR B - e - PE SR

<$2¥7 —-~/Class subject >
FEEED) - BELOE 7 b N Z AR O Bl & KRR
Theory and practice on quality and safety evaluation of agricultural products and food

<#2¥ED B W) & BEE/Object and summary of class >

PRETITEOLEIZAD L FELE T ML L FFPHTE L, KELRMBEIZR > TV D, HRIZITRMRDOE
BRI OPRIBILRITFEN FE— LIZZREBRHEDORE L EENRD N TWD, KR T, DREORM - BEY
BLOMILGOME & LRI 2 MO ERE TOHRRE 2N 0 OFIEL R T 5, S HIT, SETOR
fh e REMR LU LA O RE & ZEMEEOBUR &t n R SITONWT BT 5, £ LT, s hiz by 7 2
BT, ZaAER L THEREED D,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big
problem. With the expansion of international distribution of foods worldwide, it is required to formulate and implement
unified safety management regulations. In this lecture, we will explain the knowledge from the basics to the practice
regarding the quality and safety of foods, agricultural products and processed products in Japan and their evaluation
methods. In addition, the current status and measures for quality and safety management of food, agricultural products
and processed products in other countries will be explained. Then, select the topics explained and deepen the

discussion among the students.

<#*—U— R/Keywords >
i T KEER), REIR, TR, mERHE, RoZeert, CODEX, HACCP, #ifilikfE, it/ - Ry
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

<7E oFE A E/Goal of study >

B - & KEH R EORERB L OO LESOSE RS MO EME) b E R E TORERFR, ErH
il FESMEOBURZ: RIS, BHT O MAMER TS, BAOFHEIE & ZEMEORLRHIEIAN FTRE & 72 2 HE) 2 B15
15,

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.

<FFENE - J71k L #E T E/Contents and progress schedule of the class >
7 7 XA =a— K : kndclnn
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Wl A hug vy (R

Introduction

o BORRELZL AR EHER)

Food safety and security

%53 A DOEEMEMRBIRORY: (FRHEEHER)

Science for food safety technology

¥ AR BB AN L 21FY (A REER)

Genetically modified crops

Eo5lE s MREBANIC L A1 (L2ERERBUR)

Genome editing crops

Hola: FEMORENE (LEEHER)

Safety of livestock product

FrE:F W IR X OO L OME &Rt (bR )
Quality of milk, meat, eggs and their products, and its prospective development
% 81El : KEWE D S HEPHEL L OFEGOREES] (BH 5 HER)
Case studies of food poisoning and accidents involving marine products
B9 KEMIZRIT DHAEE RS KO AT & (BE 5 HER)
Hygiene management and certification system for marine products
H10M : AT EITHOBER (AR R

Food safety policy

11 RS LB (AR R

Food labeling and consumer behavior for foods

12 BTG &R (ST IEEEER)

Harmful microorganisms in foods, and inspection methods for food pathogens
H1 30 BREAFHY AT A HACCP L Z OB (& 1-IEHE#R)
Food safety management system: HACCP

F1 4l HE17NA—TORE (28 THY)

Presentation and discussion for first group

1 50E 2 7 =T OfE (R THY)

Presentation and discussion for second group

< B¢ #EEEAT )7 #:/Record and evaluation method >

HEER L LAR— R R b N7 =TI PN TORRBERE (NT—RA v M7 vErT—va ) icdo
TiHlT %, LAR— MI, iBEERONE L LD L — 7S & #HEOKME L RERFITEE L To&EE 4 HE
EEWTEARHSIC L > TR 5, HEREEE LAR— M b ICHRERE O Z N ENOR0ESI1E 20, 50 B X
M30%ThH D,

< YEfjg 523 % [Preparation >
A ISR T DEARICTONT, F—U— FZ2REIZA L TH, HFHRIEIZED T LRIz ET,

<HFER L B % E/Textbook and references >
FEFEBARAIE AN £ 73BT B,

<IZFEWRERIS 78 [self study >
ERROMEMIZBE L T, ZEE OB ERRRHAFE 2 EET 2,

<HEF - FEEAYFZ3E/Practicalbusiness >
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<fi§#/Notes >(1) 474 A7 U — (RO HEMZFREREER L TRELHED 500, TR OB D
D0, BERTHMYBEOWRETE 7 4 AT U —%RIT D,
(2) REHE : fEHESE  E-mail address : atom@tohoku.ac.jp
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RERBA AL PO EIESZVEZIN <oy 7 Aa=F
Food & Agricultural Immunology U AAL- .
2 R fEAERRG t7mb
Joint Lecture WHREE | oagso7E | PR | yeot7m
BRI - MER - GEiy S wRa—N | S | REPE | EEmEse
4 e Y e || o ) =
o REREECE | awetor | s | A7
SMER 48R VR 6 TR T ¥

<$2¥7 —~/Class subject >
Basic and Applied studies on Food & Agricultural Immunology

<IZZEo A L EZ/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/DC (Internet School of Tohoku University on the Digital Campus). Students can view the video after
registration.

<F—U— F/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

< OB HIEE/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.

<IRFEWNE - Jilk & #E T E/Contents and progress schedule of the class >
AFEFRITISTUIC L » CTBIFE SN £ 475, Google classroom % i L CIEMIEETHZ L NH Y £3,
7 7 A 2— R:yect7mb
This class is opened by ISTU/DC. Information about the lecture also will be sent from the google classroom.
class code: yect7mb

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

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

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

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

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

. Overview of plant immune system (Dr. Sugihiro Ando)

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

0 N OO o~ W N -

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

9. Overview of effects on human health relating to epigenetics. (Dr. Masahiko Harata)
10. Overview of plant response to environmental cues. (Dr. Yukihiro 1to)

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

12. Overview of allergies. (Dr. Toshinobu Kuroishi)
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13. Overview of mucosal immune system. (Dr. Tomonori Nochi)
14. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)
15. Food Safety and Society. (Dr. Katsuhito Fuyuki)

< AE AN )7 #/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/DC system.

< Y(i % % /Preparation >
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.

<HFER L 55 E/Textbook and references >
Textbook and references will be introduced by each professor.Video materials are also available.

< FREERFESLEE Iself study >
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and

ocuments that are commonly available.

<32 - FEEERRE ¥/Practicalbusiness >

<{##%/Notes >Important!
Student who want to use financial aid for study abroad from CFAI have to take this credit.

Please check CFAI homepage carefully.
http://www.agri.tohoku.ac.jp/cfai/

Instructors:
Faculties in CFAI, Graduate School of Agricultural Science, Tohoku University, and Faculties in Tohoku University
School of Medicine, Tohoku University Graduate School of Dentistry and Graduate School of Pharmaceutical

Sciences, Tohoku University, and Faculties in foreign institutions.

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: sugihiro.ando.a2@tohoku.ac.jp
Please change "O" to "@".
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RERBAA AL PO BEFVAYY | BRRARE J5Ra-f
SFE LA FRERS AAL-
Joint lecture on Disaster Recovery 1 I AR ARG eh4kbgf
. OAG520J
and Reconstruction |
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
GUEUESS .
e 1% B J&Hn AM1605 il *
Z oot % 1 JEH HA papid}

<Y E /Instructor >
Jri st

<$2¥7 —-~/Class subject >

B DRI - BATOE IR - RIS 2 BN OGN « K ORGSR & iR EE I O ZAEMEIC S
THEE,

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

<#ZED B & BEE/Object and summary of class >

KU B IR I TRR IR MEE &% - 7o M 0 BAMOKPEZESC R PERES . RORILEAN O - HEIRFEIZ WV T,
BFORIT REFEFNIRELS DOEETH D, KGR TIE. BB Lickka REGRB SO0 X 5 EHE0H
ETHEAINER L TW ONEIFET L & & HIT, ZERRHIBEEER A FZR L T EToMEL ML, KE
EHRUZHER LB BB R R T REZE2BRT 5, B, KEX, MELHELHNT L,

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—U— K/Keywords >
EHELO TR, B IE, SRR, HIE KGn, FRIOHEMES, REESE, B3, Fett, flErE
Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional

occupation, sustainability, creative reconstruction

<FH DB B IE/Goal of study >

EMOKPEECRMPEES, LORIEN OB - HHICB W TREFOR T REEE L 2 2 CoBEE ML, K
EEFE OB THUIITE LGS RBEE I,

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

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Z OF B IX Classroom Z i L CGEZRE R L EREREBELET,
5 % =a— Rk ehdkbgf T,

1S 31 5 ARG OB - EEoOBRE O ibxms)

Problems of restoration and reconstruction of disaster damaged areas (Satoshi KATAYAMA)
2R ERER A~ DR L T DR DKFEZE LA (Rriliasl)

Effect on the marine ecosystem, and subsequent fisheries and fishing villages (Satoshi KATAYAMA)
SEPERMOEIR - I OER L BETEORE] GBEHER - BT

Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
4 AR ORI L AEIA UBEHER - BT

Farm land recovery and consensus. (Masaharu GOHKO)
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5.RFHAFFE L (BAEM « FUUREEE#)
Disaster Social Science 1 (Naoya SEKIYA)
6. K FEAAFF 2 (BAEL @ RTREEE#)
Disaster Social Science 2 (Naoya Hiroyuki SEKIYA)
7. A% — MREOHI E S B OME (RAMHET)
Smart agriculture and diffusion problem in the future. (Ryuji OTANI)
8.t ok (FznsL)
Summary discussion (Satoshi KATAYAMA)

< AT J7 #:/Record and evaluation method >
PHERBLOVAR— b (LRROBENENG 2 OB ([ZESZFMT 5,
Two reports and attendance are evaluated.

< MEfj 528 % /Preparation >
Al S > TTFETD2MELRVR, LAR— MERDOTZDITIZZ IR D OEE PN,
In making report, it is necessary for graduated students to review handouts and references.

<HBER L 5% E/Textbook and references >
SEEEIZONTUL, TNETNOFEMMPEERE~T D,
Textbook and references will be introduced on each class.
<IZHEREHISL 7 E self study >

< FEF - EEEAE ¥ /Practicalbusiness >

<fiizZ/Notes >4 7 4 AT U — : FRCHEHFITRE LRV, FANZT RSV hEID Z &,
E-mail: skata@tohoku.ac.jp (i [Li%nsh)
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RERBA BN PO BEFVAY vy | BRAEE 73 Ara-f
A~— MEEAM [ .
Introduction to Smart Agriculture 1 EH RS R cod3zpr
BRI - MER - GEiy S dxa—F | SR | REPE | TEmEsa
GUEUESS P .
Z oM ik % B JEFn AM3303 ESpia]

<Y E /Instructor >
e P

<$2¥7 —~/Class subject >
A~ FEEOME 2R,
Learning an overview of smart agriculture.

<#2¥ED B W) & BEE/Object and summary of class >

ZAv— MREELIZ, BRy MEARCERIBERN (ICT) ZEMA LT, Al - MELEMEEEL BT L%
EHEE L CODHTCRRED Z & T, AARDREETIE, KR E L TAFITHDEESLABE TRITITTE 20E
ENL L, BFEUEFEDBIEL TS 22T, Bk, AFOMER, AHOBRMNEE R L 2> TWE T, AGH
RTIE, ZRBFHCRBH SN A~ — MREEOHMELEM L, b0 A~— MNREOTEMTIEEZE A bR
N&EHEH L ERERNTT,

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—U— K/Keywords >
Av— MEE, TR koo T2 B, vy M =X —BfG JEREES T
Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-

destructive analysis.

<*FE O FE HAZ/Goal of study >
HARDREDFRRIZAT T, Av— MEREOFGHME LB LERT D,
The goal of this course is to consider the usefulness and problems of smart agriculture for the future development

of Japanese agriculture.

<IFEWNE - Jilk &8 E T /Contents and progress schedule of the class >
Z OFH X Classroom % il L Ciise i@kt L i mGHE BE L £,
7 Aa— Rix cod3zpr T,
Classroom (27 7 A LTI/ 7 A a— Rz A LTI EEN,

m

1AV T—ay: A~v— MNEEOHN L 5% O
Orientation: Smart agriculture and diffusion problem in the future.
2. 2w — MEEDOEEE « TR R
Practice of smart agriculture: Case of land-use agriculture.
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3. A~ — MEEDERE : ik FH =R

Practice of smart agriculture: Case of greenhouse horiculture.
4A~v— NBELEEA LT T XX —HGTH

Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.
5.Aw— NEBELANEA LT T vk y MNERR

Smart Agriculture and Production Infrastructure: Utilization of robot.
6. AV — MNEBELEINA VT T EK - iGRR

Smart Agriculture and Rural life Infrastructure: Roads and bridges.
T A~— NERELTEA V7 T IEREES T X 2 S R

Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.
B.INMNHDAw— MNEEDIER : I V—TT—7

Future utilization of smart agriculture: Group work.

< AT J7 #:/Record and evaluation method >
FHEEBEIOVR— N (LROBENRED 2 D8N ITHESXFHNT 5,
Submitted reports, attendance and so on are evaluated.

< MEf 528 % /Preparation >
Al > CPET2HETRVD, LR — MERDTZOIZIZZ 72 0 OB 2303,
In making report, it is necessary for graduated students to review handouts and references.

<HFEPR L B EE/Textbook and references >
SBEEEFIZONTIE, ENENOFEMAEER~T 2,
Textbook and references will be introduced on each class.
<IZHWpHISL 7 E self study >

< FEFE - FEREEROPE ¥ /Practicalbusiness >

<fi%Z/Notes >4 7 4 AT U— : FRICHERZFEIXRE LRV, FAHCTHRA > FERD Z L,
E-mail: fusao.ito.c2@tohoku.ac.jp  (FiEEHE)
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REFRA LSRR PIE S RV | BRRAEEE y7Aa-f
SRR AR AAL
Biodiversity in Grassland and 2 IR OAG508. AR BA R uh5dI7m
Forest
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
AT o ]
Z O #% 1 JE %0 AM2601 HAGE X T

<Y E /Instructor >
DR RERER - B fEA - R - Z2W TE -l B

<$2¥7 —-~/Class subject >
HWEAERRRIZBIT 2 REREB L OVEMSERIEIC OV TES
Learn about environmental conservation and biodiversity in a complex ecosystem

<#2¥ED B W) & BEE/Object and summary of class >

TRk - B - W1 7e EEAAERERICB T D RER S O A ZHMEOHERFIC DWW TRET O R 2 & & ISfE -
WMEEITO, TNOORWITET 2L IRD D,

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

<F—7U— F/Keywords >
EMBARNE, BRI, R

Biodiversity, genetic analysis, microorganism

<7E OFE A E/Goal of study >
TEA 35 O DA SRR 2 RIS < FRFR L. ZERMEDIRNT TR DWW THEET 5,
We recognize the biodiversity of animals and plants and microorganisms broadly and understand the diversity

analysis method.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
#¥ED—E% . LLT o Classroom THEUE - #ffk L E 3,
+ 77 A=2— R : uh5dl7m

%1 RS ERNE & Xy (FElEA)

1: What is biodiversity (Suyama)

% 2\ AR gD (BRI

2: Why biodiversity is needed (Suyama)

%5 318l AEMBREENEE O JRIRIIMT A (FRldA)
3: What is the cause of losing biodiversity (Suyama)
Fam AL OIAZBER LT FRILEEA)
4: Aiming for coexistence with biodiversity (Suyama)
%55 ] 0 NBRI@EGAE DTS OINffd RRR)

5: The world of zoonotic diseases (Kato)

556 B JRIFESRAY OSBRI CINEREERR)
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6: Diversity of pathogenic microorganisms (Kato)

BTE A Z EREOIE (S HTE)

7: Symbiosis of methanogens (Tada)

B8l REIEAY R LI IR (2 HTE)

8: Resource recycling using nutrient symbiotic organisms (Tada)
FIE : L— A NOHAE (ZHTHE)

9: Symbiosis in the lumen (Tada)

1o MAEMOILAERKRERME L2 X —AlH (ZHETH)
10: Energy creation using symbiotic relationships of microorganisms (Tada)
H1 1A R OSARME (FRIFRE)

11: Diversity of forest microorganisms (Fukasawa)

B 12 MY OIAERIR (BRI

12: Symbiotic relationship of forest microorganisms (Fukasawa)

¥ 1 30 EFAYORNE A (EEFEL)

13: Origin and symbiosis of eukaryotes (Fukuda)

B 4lE  AEEREORA FELEA)

14: Utilization of biodiversity (Suyama)
B15E:HEEOE LD FELEA)

15: Lecture summary (Suyama)

< R AERTMN J775/Record and evaluation method >

HERILE LR — B, LR — MIGEEENEOERIB LN R TR RIS DWW THE LW AN 72 b O %12
2,

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

< YE(i %75 % /Preparation >
PSRBT DAY L OV AT,

Biology and molecular biology at an undergraduate.

<FHEER L U5 EE/Textbook and references >
Environmental science: A global concern 15th ed. Cunningham, McGraw-Hill Education (2020)

<IZFEWRFRIS 7 E [self study >

< FE¥ - EEEHYFZ¥/Practicalbusiness >

<ffi#E/Notes >F7 4 —AT U — 1 LITRITRVD, HREA -7 ETHERMSE 22X TMT 2,
Office hours: Especially not set up, but always accept questions by mail, etc.
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RERBAA LSRR PO BRFVAY vy | BREAEE J5Ra-f
I & PEZEBR S AAL-
Development Research of Frontier 2 I AR AR gnmzx7t
_ AGE503J
Industries
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
% R ERE L= E -
. . . AM2251 At %
KHEH 4RI VR kR ik X

<Y E /Instructor >
R SR - PR AR - B L

<$2¥7 —-~/Class subject >
EMPEETIC T D, WIZEBRTE. PEFEBANBATE & A PEDRRIC O W R Z TR 5,
Understanding of the relationship between intellectual property and research and development, industrial

technology and in the field of bio-industry.

<20 B L ZE/Object and summary of class >

AW PESEREIR D FNA PEIC B U TRl O T 2. il 13, ERR DM E R O RV 204 LR REE 2175
LT, A~ OBREGRED S,

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—7U— K/Keywords >
¥§#rlintellectual property

< OB HEE/Goal of study >

EMPFEZEITIB O TIL, M EOLRE & M PE A TTH Lo ISR SN TV 5, KR CIIEF A2 EAE
WPEZEREI T DRI PEIC B 2 B MR A 815 L. PEEBTE & OBRZ R 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.

<FFENE - J71k L HEE T E/Contents and progress schedule of the class >
1A XA
JE B & AR RE
Industry-academia collaboration and intellectual property
2 I PEME OB ZE-FF T AR
Overview of Intellectual Property Rights-Patent Rights
3. AT HAN STk A
Prior literature search on the technical field of interest
4 R e & MR
Patent application and acquisition of rights-Application
5. FNHU EE DTS

Utilization of Intellectual Property
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6. KB U PEME D - R - A= B g B

Overview of Intellectual Property Rights-Medical / Biological Inventions

7 SRS PEE 0> FEAB- £ i oD F iR e B

Overview of Intellectual Property Rights-Invention of Food Use

8L F v —Alt - 7o ML L=y TEEROBLK

Current status of venture creation and entrepreneurship development

QIEXEANBAIER 1 ARZERTIERNC d1T 2 HeAfrBa g8

Industrial Technology Development Theory 1 Technology Development in Research Department of Industry
10.PEZEEATBHIE M 2 (R 2ERTFEEMIC 1T 2 a1k

Industrial Technology Development Theory 2 Patent Application in Research Department of Industry
M EREARBR SR 3 Al LSzl

Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property

12 RIEENC I D U A 7 F B

Risk management in research activities

13RFRT HIE & HEFIMb & FLHR 2 7o R e SR O R R I 5 EE R

Patent application and acquisition of rights 2-Points to note regarding publication of research results
14 (AR - 8 - B - ED

(FFFFaATCE - FAEOWERRI L OEIUTH T D iF)

Patent Search Exercise-Animal, Plant, and Microbial Products

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

15 FFFFRHATHE - fdh

Patent Search Exercise-Food

< BiAE#REAT #7 #:/Record and evaluation method >
FEAREIL L AR — b TEHME S %,
Performance will be evaluated in the report.
< {2 % /Preparation >
<HFER L USEE/Textbook and references >
SEE . 2EGRE ALK E~Y =2 TV
WEHEH 77 v b7+ —2  (https://iwww.j-platpat.inpit.go.jp/)

<IZFHEREHISL 7 E self study >

<Y - EREAYFZ ¥ /Practicalbusiness >
O

<{ifi&/Notes >
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BERBEA <K fvaex'e P BEFVAY LY | PR JFAa=F
EER R I AAL- )
2 1 B 5272v3
Scientific English in Action AEHIRREE | Engsoqg | IR | 98272y
BHGEIAR - B2 R - GENF i MwRa—F | EHEE | BEVE | s
4 i B EE LT B,
. e AM1551 Yozh %
SWHEH 5 iEEE VR 8RR . AYTE

<$H:L4%E /Instructor >
AMES CHERYL LYNN

<$2¥7 —~/Class subject >
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

<IZZEo A L EZ/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.

<#*—U— R/Keywords >

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

<FE oFE A E/Goal of study >

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

<FZENE - J7ik L #E T E/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; Twitter post, diversity statement
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.

< kAR )7 #:/Record and evaluation method >
Attendance and participation* during lectures (25%); Reports (40%); Final Grant proposal (25%); Mini-presentations

(10%)

< HEfi 528 % /Preparation >
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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.

<HFFER L B EFETextbook and references >
As assigned. Weekly journal articles on current scientific trends and technology will be assigned for self-study and
group discussion.

<IFZFEWFHISL 7 E self study >
Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A pass
is only possible for those who complete the final report and presentation.

< FEF - FEEAYPZ ¥ /Practicalbusiness >

<{iii#/Notes >There is much to learn about presenting science. *Participation includes in-class discussion and peer
review.
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RERBA BN PO BEFVAY vy | BRAEE 73 Ara-f
[EIBTE B 9 I i
Traing for International Practicals 2 LS RAE R g2ntede
BRI - ME R - GHENF iR dxa—F | SR | REPE | TEmEsa
AT e .
ZOfh % B JEFn AM3304 ESpia]

<Y E /Instructor >
Bl =

<$2¥7 —~/Class subject >
EREES - R~ ORESM &R

<IZZEo A L EZ/Object and summary of class >
2 BILL EOEBEFS - S OFRESIN L AT 258 0EEE S L <%, 10 BB, 80 RERILL L DyEsMF4L
HERE~ DRI 24TV, T OB EEEZIERT D,
<F—U— K/Keywords >
< OB HEE/Goal of study >
FERFREGETHIZOT I EGEAX VO EREOLE COERE L FEMEOTRILE T —< L L, Z¥E4H U CHEHEW
IR A R o TR & 883 5 AMBREIR T
<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
X EDO— %, LLT® Classroom THEE - 2t LE4, ~ 7 AX=— K :g2ntedc
We use Google Classroom. Class code for joining Google Classroom: g2ntedc
< AERTAI 7 #:/Record and evaluation method >
2 B FOHEBYS - SERASOFERSME AT S0 0EE S L <X, 10 HEIELE, 80 KE#ILL L s gt
HERI~DAFFEE 21TV, Z ORESREEIC L 0 3T 5,
< {8 % /Preparation >
<FHFER L USEE/Textbook and references >
<IZ RIS E self study >

< FEF - FEREEROEE ¥ /Practicalbusiness >

<fig#%/Notes >
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RERBAA AL PIES BRFV AV | B )7Aa=F
e - B
FRAERE iR IO AAB- | i BF0
Advanced Forest Ecology 2 SRR FOS501J | 64 cocukqw
b R
BRGEIIM - MEH - GERF S wRa—N | HEEE | REPE | EEmEse
IR o i .

2Ol % B 8% AM17021 H AGE X

<$H:4% B /Instructor >
Ml A - TR I

<i%%7 —~/Class subject >
FRARAEHERIT I T B M ARINE & AERERIERE DHERF A T = X 1
Maintenance mechanisms of biodiversity and ecosystem functions in forest ecosystems

<IZZEo A L AEE/Object and summary of class >

ABBIZNEZ 4=V P —DORFFAELTHRE LT, A2 —ICBIF 28 HEL LTERT S, 2
ETIIARERERICB T DAEMSIRMEOMF A D =X L EFHT 5 L & bl HHAERERICBIT 2WEAEESCRER
RBIZEMSIRIENR ED X 5 72HREZ L OOV TERITOMRE b LI - 5ERE21T .

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—7U— F/Keywords >
LSRR, BREERE, WEAE, BB TN, 77, XX ALK, #HE
Biodiversity, environmental conservation, substance production, gene analysis, beech forest, sugi plantations forest,

fungi

<7FH DB B IE/Goal of study >
FWEREFIZBT 2 IR P R O S A R T 5, MEDEEDFHMEZ RS BR 2 NIEE D,
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.

<IRFENE - J7ik L HEE T 7E/Contents and progress schedule of the class >

1ARMARBRICIS T D EMBEDOZARME (Y« FEL)

Mechanisms of species diversity in forest ecosystems (Suyama)
2HMARERITIS T D ZARIEDMERF A 1 =X 5 (F02 : Fgil)

Mechanisms of maintenance of species diversity in forest ecosystems (Suyama)
BHMAERERICIIT DAMERMERE (Y : FEIl)

Ecosystem functions in forests (Suyama)
A BMAERER DB R HERE (02« F1l)

Environmental conservation function of forest ecosystem (Suyama)
SAEMBARME L RAROWEERE (Y« R

Biodiversity and forest material production (Fukasawa)
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6. LM ARNE L RO R (12 F L)
Biodiversity and forest sustainability (Suyama)
T T DR AR (02« Bl
Species diversity in forest plants (Suyama)
BAMIMEMIT I T DHELARME (Y« R
Species diversity in forest microorganisms (Fukasawa)
QBN 31T D ERAIZLAENE (Y« Figl)
Genetic diversity in forest plants (Suyama)
10. BRI 1T DAl & IO A RALR (FY  7RE)
Interrelationship between plants and fungi in forests (Fukasawa)
My FAERFRT 70 — T L 2 MY ORISR (12« Bl
Analysis of genetic diversity of forest plants by molecular ecological approach (Suyama)
12 F- M) & B E O AR 25 A3 2 MIBRARAE O LR RIE SR (FY : 7RIE)
Global carbon cycle created by the interaction of forest plants and microorganisms (Fukasawa)
13. 2258 & B O (1Y R
Climate change and forest biodiversity (Fukasawa)
14 EMZRRIE & ARE (82 - FRil)
Biodiversity and forestry (Suyama)
15 EMZRRIE & Frfsei 7 Affrts (52 - Bl
Biodiversity and sustainable human society (Suyama)

< A& F7 #:/Record and evaluation method >

HFRILE LA — b, LA— MIERAAOENB L O, R TR TZEIC O W TEE LW Z M T b D &
H3 2.

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

< YEfif 8 % [Preparation >
FHENCBT D EWT - ERTB IO TFEYT
Biology/ecology and molecular biology in faculties.

<HFEPB X 0B % E/Textbook and references >
<FZEWFMSL 7 Iself study >

T - EE OB OV TR TR,

The subjects of preparation and review will be shown in the lecture.

<FEP - EEpyfz¥/Practicalbusiness >

<{f#&/Notes >4 7 4 A7 T —  BRIFIZOWTIL, #RBZORMICEED 5 VITEF A —/LTHIET D,
Office hours: Questions will be answered directly or by e-mail at the time after the lecture.
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R R 4 HATE PIE S BEFv AV | BRRRERE y3Aa-F
PR e 45 oo omeR |
The Science of Crop Production 2 AR PLASOR | TETPAR v3fy7w7
BRI - ME R - GHENF iR WEa—N | HEEE | RERE | ZusERd
e SRR AR
FEER 1 IS —E3 AM2421 | FAEE | i
R (E321-1)

<$H:4% B /Instructor >
AR HFE

<{%%7 —~/Class subject >
VEWD - % RER L HE B O ZEfE 2 22 5
Learn the basics of statistics based on crop science

<IZZEo A L AEE/Object and summary of class >
MEMULFOT2D DBRFE T ONEELTFT 5. —BRIBET V& BITHE O KL 7O, —RILBEET v
ORI R HFET 5.
Understand the contents of "Modern Statistics for the Life Science". Learn the basics of statistics based on general

linear models and understand the evolution to generalized linear models.

<F—U— K/Keywords >
Wat, —MREEET NV, B, REEH, BT AVERR
Statistics, general linear models, variables, interactions, model selection

< ZHH 0| B Z/Goal of study >
T2 L TCHY R ET NV EZE X T, WA EITZ AL 51275
Students will be able to consider appropriate models for data and perform statistical processing.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
BREOEROBEREEZF T4V TITVET.
Google classroom code : v3fy7w7

153G~ DHEF

An introduction to analysis of variance

2. [\l

Regression

3. =7, B, GLM

Model, parameters and GLMs

4. 2oL EOFTBAEE AL S

Using more than one explanatory variable

5. EBROFH—HRICITR S

Designing experiments - keeping it simple
GBI L T A ) NI AR S D
Combining continuous and categorical variables
7B — b o MR ET V2RO
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Interactions - getting more complex

8. T /L DA |+ JhrE

Checking the models I: independence
9ETNLDMREIN : & 57225 3 DDRE

Checking the models II: the other three assumptions

10.E 7 /VIRIR |« £ 7 VRIROJFER & FEBRE

Model selection I: principles of model choice and designed experiments
MET VBRI BROBALRE L >T—F 2y b
Model selection II: datasets with several explanatory variables
128850k

Random effects

13. 073V HNANRT — 4

Categorical data

14.3BZMZHITHDHHD

What lies beyond?

15. 78 [H]

Practice problems

< ¥ AE AT )7 #:/Record and evaluation method >
HERDLCTRRE L AR — b ROV DR R ZREIIZEHE T 5
Comprehensively evaluate attendance status and task report and its presentation

< YE(i %75 % /Preparation >
RERFMIIRENTNLOT, BEFENERIIRDS. RENFICETLIILLALEKT L L.
As session time is limited, self-directed learning is important. Practice what you do about your class content yourself.

<FHEER L U5 EE/Textbook and references >
B
—HRIEE T WA K D BB DT OBUSEEHY LS AR
Modern statistics for the life sciences, Oxford

<IZHEREHISL 78 Iself study >
BERFFIIR OGN TWDH DT, BEFENEREIIRD. HENFIIBETLIZLZELERKT LI L.
As session time is limited, self-directed learning is important. Practice what you do about your class content yourself.

<Y - EREYFZ¥/Practicalbusiness >

<fii%/Notes >A7 4 AT U— {EFATEE K¥EK18:00 £ T
A=V TOEMbZTHT 2

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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BERBEA BN P BEFVAY Ly | BREE J7Aa=F
ISR E S A T L A
The Science of Horticultural 2 BT R A ABR- il bts75ri
_ IR PLABO3Y | 6 RS
Production System -
BH
BHGEIAR - B2 R - GENF i MwRa—F | fEHEE | BEVE | ZEmssAe
- B R AR ZERR
T I F—=F3 AM1221 H AFE F
N I
KIEH 2 GERF (E321-1)

<Y E /Instructor >
Al =R - g &% -l

<$2¥7 —~/Class subject >
=AY AT LD D @ B RSB 2 & BT b,

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

<#2¥ED B W) & BEE/Object and summary of class >

FISAEPES AT MDY ER - LT, BIRE, BE% D TAEMFORTHICOVT, LBy T —va
YRT A4 ATy v a CEATV, EEREMMICS LW L UHEREIT O, SOITEEAES T AL
A ML REYFICEL L, 235EE D LIZA DL AOBBESHITIC OV COREEZRD 5,

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—7U— F/Keywords >
B, anEL ABEREE. RED GRELOL) | PAEAR
Horticultural science, quality, physiological disorder, environment (temperature and light), physiology of flowering

<HHE OFE HAZ/Goal of study >

TR FE ML LT REAES AT AL RERABRE T IMT D E & BT, FMICE o TEXS . FRC
BRI o a=r— a VEENEHICMIT B,

Based on plant science, students understand advanced knowledge related to horticultural production system, and

develop ways of thinking and scientific communication skills through discussion.

<FFENE - J71k L ¥ E/Contents and progress schedule of the class >
7 T Aa— R : bts75ri
#H Classroom (2B W THRICHAT iR A Mo T LET,

1RHZEAEY AT DRI THEA
Introduction
2R FEOHE—1 (F)
Fruit quality-1 (sugar)
AREDOME—2 (EX¥IV)
Fruit quality-2 (vitamin)
AREDNE—3 (7 /FR)
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Fruit quality-3 (amino acid)
SRFEORE—4 (IRT)
Fruit quality-4 (mineral)
6. RFEDAFEE
Fruit physiological disorder
7.3 30 ME
Vegetable quality
8.UF DA MR L TR
Vegetative and reproductive growth of vegetable crops
QB EDAEPEL 2T K (WM T43)
Vegetable production system (plant factory)
10. %7 3 D A= PR
Physiological disorder of vegetable crops
M AT RIETIRE DR
Effect of temperature on floral plants
12 AL/ I RIT T D
Effect of light on floral plants
13.5AFEA B
Physiology of flowering
14 AL DI
Morphology of floral plants
15. 59
Summary

< A& REAm J7 1:/Record and evaluation method >
FLErT—v gy, B, LAR— METHET 5,
Presentations, discussions,reports, and so on are evaluated.

< YE(i %75 % /Preparation >
AEAFEHOERH IR =FEEAR FHEZ D & B,
It is good to use horticulture-related textbooks to learn basic matters.

<FHFER L U5 EE/Textbook and references >
£3EE (Refernce book) : Yoshinori Kanayama and Alexey Kochotov (Editors), Abiotic Stress Biology in Horticultural
Plants, Springer, 2015.

<FRERFEIS T [self study >
MEIA < FH LIEWEEICITA EMCBEELZFHT 2 2 N2 END,
To learn widely, students are expected to voluntarily use reference books.

<HEF - FEEROFZ3E/Practicalbusiness >

<{fi#&/Notes >F7 4 A7 U — : BB LOBMEED D721, MK 16:20~17:20 FZEFEHHETE T 4 AT
U—%&iRITD (MO T HIEE PIIRERSZ T 41T D),

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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RERBA BN PSES BEFVAY vy | BRAEE 73 Ara-f

BRE ST ABR.
Genesis, Properties and Utilization 2 I AR A B g5fkaeq

. . AGC505J
of Volcanic Ash Soils
BRI - MR R - GEIE e W N | EHEEE | REVE | RERERE
ELIE:] T ARl o — .
. . AM1231 e *
KWER 13RS 2L (0312) AR A

<Y E /Instructor >
ey ez

<$2¥7 —-~/Class subject >
R ORI TIRO MR - (0 - §E - EWRORME, AR, 08, SREAARN AR L, S TE D L5125,
Students understand and discuss the physical, chemical, mineral and biological properties, formation, classification
and various uses of the world's diverse soils.

<IZZEo A L EE/Object and summary of class >

DREITREE L EEA~HE R RIR T, FIOAR S KE < BRI H D, THEERE O TR EIIH L TK
L BENTEERET, KUEZE B LKL EERMO R EZ 5D 5, —J7, WSO REEZITI T 7Y T
il b Db D7 e, TEOREER SRV, KUE b IEHN OB S O & 2T BICITRELE T ORIE
bHVED, ZTNODOTIERORHELE SRS 2 BEIITENL, TEOBAM-IE, L osB-BaElER, EEMR.,
HREHEEL, AEIET), R AH. JREH), ML), FLHRTH D, AR TR O 13 & I E R A 72
IR FHEIZDUNT, R - A% - 2038 - AR ISR 2 B A it b 5 & AT 238380 12 L 2 SCB AT I L OFFR 217 9,

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*—U— R/Keywords >
T, KILPKEE, e, REWE, REARRRMER, T

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

<FH DB B IE/Goal of study >

RO TG OBE (RN EE - WEE - (L2 - SRR - AERGRTE - 08 - KFERIVR) AR L, FEa
TELH L1k 5.

Students understand the outline of world soil resources including soil profile, physical and chemical properties,

mineralogical components, soil genesis, classification, and utilization.

<FZENE - J7ik L T E/Contents and progress schedule of the class >
51 0E] SO BERREX Sy LSRR, REEBE O HESEAZ T LI LoD, FAO O BB & O a1T 5.
Characteristic division and classification of world soil. Comparison of USDA soil taxonomy to WRB of FAO soil
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classification.

7 T Aa— K :2xpgi7b

ol o=l Y OKAKREEERED, BERIENE2Z T T0D), e A MYV (FRETEYE LT LT2),
AR YL (Al, Fe OBEIER) O

Gelisol, Spodosol and Hisosol

F3ME: T T 4V (EEA, Fe 2% RICET) , X Vv (BRI OBIERIRD) , S—FT 4 Vv (1
YRS T2 2 < &2, BHRORM, AV v 7 A ROERAR EREETH D) O

Andisol, Oxisol and Vertisol

WAkl 7 VT 4 v (UK T OIRIZN, FREE L) . 7T 4 Vv RibEREE R, Bk
FEERERVY) | £V YA (RY vy RBERD, WREFORERMENRE) OB

Aridisol, Ultisoil and Mollisol

BOE: T T 4 Y (FETOBBEREEZRD, HEARMERED) A BT T 0 v (HHARERARTEV) |
T 4 Y ORI HE) ORI

Alfisol, Inceptisol and Entisol

HeE KK TR BE, £, JE A&, HE, R EOHR T ORE

Genesis of volcanic ash soils. Effects of parent material, biology, climate, human, topography, time and so on.

55 718] KUK HHED 3 FE-USDA O FEIRICEB T 27 VT 4 Y VD4R

Classification of volcanic ash soils. Classification of Andisols based on Soil Taxonomy by USDA

%58l KK FIEOMERLASy (REEF . SRR, SR DR & 250, AHRY)

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

FOE KK EEOWEL - ALFERURE « AFERE, B2A A s, FLBRRRE & Rk ME, AFEE  (BEF)

Physical and chemical properties of volcanic ash soils : Charge characteristics, anion sorption, porosity and water
retention, and bulk density.

#1 0|l HHEEROFHRIFIA &R

Sustainable utilization and conservation of soil resources

11 Rl ey 7 A (RETRETG YY) I K OSEE 1T & 5 BT & Fta

Recent topics

B2k gl My 7 X (FESBIGYR) B I OSME T &5 BT & atha

Recent topics

H13E:RIED My 7 A (HHEIRIKE) B X OS#EE 1T X 2 3CIRFBAT & 5tam

Recent topics

Fldl KD by 7 A CKILK ) 36 X USRI L 2 GBI & &t

Recent topics

%1 5[0 HRAIKRDOEER I LU HEHE T L5 SURIEIT & Fm

Recent topics

< ATt 7 #:/Record and evaluation method >
FH O & SRS, SR~DSINC L 5.
Evaluation is performed based on attendance and the introduction of literature.

< HEfj 5238 % /Preparation >
EBRIITROBEBELTLICEFTOESREZ M2 SOED S, ZOMOFBRELHISBIOFERINCEAATHDOTT
HIERTLZ 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.
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<HFEE L %% E/Textbook and references >
Keys to Soil Taxonomy, 12 it USDA (2014).
(https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/taxonomy/?cid=nrcs 142p2_053580)
Volcanic Ash Soils -Genesis, Properties and Utilizaiton. Shoji, Nanzyo and Dahlgren %, 1993 (=t t7)

<IZFERHISL 7 E self study >
B SN DERHZ L 2REOTH LEE 1T, B TERVARHIUE, FEmIcEm T2 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.
<FEF - FEEROPZ ¥/ Practicalbusiness >

<fiE/Notes >(1) A7 4 AT U — : FEIDHERKE T #%. swBORFF PR TE R o 72 FHIZET 2 BHM<Em
SEBRIEOHREZIT). ZOMich, A—/vail U CRERFER .

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

(2) e-mail address: tomoyuki.makino.d6@tohoku.ac.jp
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BEF B4 BT PO BEFUAY LY | PR JFAa=f
W) BRI R R
. U ABR- )
Environmental Crop 2 IR B rzfe67z
) PLA524J
Science,Advanced Lecture
P - WEE - S W M-k | HAEE | BEPE | xmmee
i BRI B ZERR FELy
o I F—=3 AM1332 HAGE s
KEER 3RS (E321-1) * TR

<$H:4% B /Instructor >
W EiZ - BHE S

<i%%7 —~/Class subject >

FEHE L RO, BREL LM LI RBEED IO O TR, A

Relationship between agriculture and the environment; soil and crop management for environment-friendly
agriculture

<#2¥ED B & BEE/Object and summary of class >

PEFESALIOR, RN DITEHE L2, ZHUCRE S BRAEMTPON TE 2. L LR s, REIRERESREL
BEZONTEREGRENLZERT2HF Y, b, BBEAET L, HERBERICKRERANEZEZXTND. £
2T, RN A OHEINIER T 2 AR & REMEAZ TR T 27200 hRE LT, BELHFLIZREDTZDO L
BUEE, BEEBICOWT, BETOMREH#ETD. £z, TTIO MYy 7 IZonGERIHIEE 28 T L,
% OERRIEF L MEMRRIEIZ W TRFT 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—7U— F/Keywords >
HIEKEREE, MUBREE, BRI ACREIAERE, T, BISEHE, GRER, S4EENE
Global environment; Regional environment; Environmental-conscious food production; Soil management;

Cultivation management; Resource recycling; High productivity

<FH DB B IE/Goal of study >

REBREMEICED L B OMAEIM AR L, MEmEB U T, RE & L TERE S LIBEEES AT A1
DWTHHI - BETE D LI D2BNIEHICOT 5.

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.

<FFENE - J71k L #E T E/Contents and progress schedule of the class >
FEDO—% LT O Classroom THUE « #2525,
7 7 Aa— R :rzfe67z
1EFERMNEE~OT 7V a—F (FH)
Resource recycling agricultural system

69




27K HEmIEDO Rt (FH)

Sustainability of crop rotation in paddy field

3KEDOEEEEZ O C LM (FH)

Issues of productivity of paddy field

4 EEERRRICB T D AHMOTRE (FHH)

Dynamics of organic materials in agro-ecosystems

SR AR RS~ AT C OB & AmEME 1T (P H)

Recent technology for next-generation agriculture 1

6. K RIS~ COFEM & A2 (FH)

Recent technology for next-generation agriculture 2

TETOWIE Ny 7 DTS LB TF— a3l (M)
Presentation of recent research topics and discussion on the topic 1
BEFOME Ny 7 DS LT —a v Litin2 (FH)
Presentation of recent research topics and discussion on the topic 2
OEBOMIE Ny 7 DS LB F—a v bitims ()
Presentation of recent research topics and discussion on the topic 3
10EFOWE Iy 7O S LYo F—arLitimd (HH)
Presentation of recent research topics and discussion on the topic 4
T RMORPEZENIZEI 31T D2 EMIRITE DR b ey 7 1 (HE)
Current topics of crop root research for agricultural science 1

12 BMORPEZENI I 1T DIEMIRITE DR b ey 7 2 (HE)
Current topics of crop root research for agricultural science 2
1B3AFIRRICBET D2 L B2 — L5 1 (HE)

Review and discussion in crop roots 1

14/ EMIRAICET S L Ea— L7l 2 (HE)

Review and discussion in crop roots 2
15AFIRRICBET 2 L B2 — &5 3 (HE)

Review and discussion in crop roots 3

< AR J71:/Record and evaluation method >

SAEHEEE, LAR— R TEHl. TN ENOFMEISIEE 0% THD. LAR— FOT —~IHEROP TRIRT 5.

Class participation 50%; Essay 50%

< HEfi 528 % /Preparation >
FRHRECEREMBICET 5 by 712200 T, HEOmE, RS,
WMAERPL, FHELTIENETD.

BEE D AEINCAD LI, ThbE

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

<HFRER LB EE/Textbook and references >

BHO Ry 7 ThHhDHI20, BRFZIEND, BET 282 mREMA L, Thab b R LFmEITo.

Handouts are provided in each class session.

< PREERFEISN - Iself study >

ERNEICBIE T 2 i w2 & BHEISUT, #HBRPICETRT 5.
Students are required to read scientific papers related to the content of the class. The papers will be identified, when
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needed
<HEF - FEERYFZ2E/Practicalbusiness >

<fii#%/Notes >A7 4 A7 U — : WEAEWEREE R 7Oy B SES, fEl KRR H, 12 BF~13 if
TE %2 mizuhiko.nishida.a2@tohoku.ac.jp

HEZE  tazy@tohoku.ac.jp

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

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

Ryosuke TAJIMA tazy@tohoku.ac.jp
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RERBA BN PO BEFVAY vy | BRAEE J5Aa=F
PR EEE SHEY) LF Frm ) ALS-
Environmental Plant 2 AR AR PLASO1Y AR 5ji3zxs
Biotechnology, Advanced Lecture
BRI - MR R - GEIE i = wEa— N | SR | REVE | FumEsn
R %if;ig?ﬁ A4 | HARE | I
RIER 1 7ERE (E321-1)

<$H:4% B /Instructor >
il gk - gk =t - HHE =0

<i%%7 —~/Class subject >
BR B b AR A L
Environmental Plant Biotechnology, Advanced Lecture

<$ZED B & BEE/Object and summary of class >

BRETE IS T2 B 2 M OBFSE 2 S0 BIG I b7 0 28 3 5, BB TR 2 Y 2 O T BR B A
MITHACOWTEEERD D, 7/ DREBMICOWTHEE T 5, (1)REEGHEY) T2 B9 2 M 7261 OFE |
BRO, (2)En A 7 EBREDEICHEY) T3 5 Wik A & A ¥ B TRE L Tl 5. (3)EBFR R
OFFFRIZED 5 LA — M ER—H L CHER T 5.

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—7U— F/Keywords >
BRETHEIG, M ASA AT 7 ) no— [y F8is%, Bz, 7/ Lk,
Environmental adaptation, Plant Biotechnology, Plant Molecular Genetics, recombinant DNA, Transgenic plants,

Genome editing

<FH DB B IE/Goal of study >

HFROBFI L EF BT BRBEHEISHEY LT AL ONWTOEX T 74T 4 7Dk b IFEOHED I,
MR E 72 B2 OO TRAMINC BT B,

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

<IREWNE - )ik & #E T E/Contents and progress schedule of the class >
FEARHITHRIE TIT 96
AT A4 > D%E  Google Meet & V=V 7L 2 A KilEss & ATERMERR, —HB. EIRHIEMLE ORRE,
7 7 XA a— K : 5ji3zxs
EARL AV =T —va &4 FOREMEISHY) THICBT 28800 (BB FHB X HORER) Litim (B
)
Orientation & Introduction of history of genetic engineering
%2 [ A ROBREEICEY) T BT 2TERR S (mE) &t (R
Introduction of our research on rice (chilling tolerance)
%3 M 77T FRHEY OBRESEICHEY TR BT 2R GRR A %) L EtEm(S L)
Introduction of our research on on Brassica species (protoplast fusion)
848 777 RHEY OBREEEISE ) TEIC BT SRR BB T Ly EER(SIL)
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Introduction of our research on on Brassica species (pollen allergen)

555 Bl A ROBREEICEY T2 B9 0P80 (FF duRpie) Lakem (Ril)
Introduction of our research on rice (insect resistance)

el LI bar R ToS ) LAERECET HRFEREA IREREMEAR M) L5 Rl
Introduction of research examples on genome barrier between nuclei and mitochondria (cytoplasmic male sterility)
ETE: REFEAEICLDATLEYT—vay (F4AB,C) EHEm(EEYSIL)
Presentation by each student and discussion.

FE8E : REFEAEICLAT LB T —vay (F4D,EF) LiEmEEY:SI)
Presentation by each student and discussion.

FEOME : RFRAEICL DT LT — gy (FAEGH, D) LitEmEY:BI)
Presentation by each student and discussion.

FEA0[E : RFEFREICL D LB T —ar (A KL EFERERY AL
Presentation by each student and discussion.

FA1E MR ML F R (Y )

Introduction and Discussion of Cell Agriculture

55 12 [ S R OMRIBI D 2350 A, B, C) (F4: {7 )

Presentation by each student and discussion.

5 13 [ EBRAE R OB 2 3 (7E4E D, E, F)(E {4 E)

Presentation by each student and discussion.

55 14 [B1SEERAS R OMRICBE D S atam (4 G, H, 1)(HL4 i)

Presentation by each student and discussion.

%5 15 BB ROMRIZ B 2 34 J, K, L)Y )

Presentation by each student and discussion.

< i A /7 1%/Record and evaluation method >
S 60%., B R HEEK 20%. FHis~DBN 20%

Aattendance 60%, presentations 20% and class participation 20%

< YE(i %78 % /Preparation >
BTEPOLEE CRERBEITI D, LRI ELZRGL, EIRKAOEREZELD D,
Make a PowerPoint presentation.

<FHFER L U%EE/Textbook and references >
HRETRCRR L,
ZEE [Py - SIS (2021) TR AL AT 27 v ¥ — OB —REIE Y T% A —] Jdbk
TR
ISBN 978-4-86163-360-7 C3045
7 ARSI BT 2 AR E
No textbooks will be used.

<FRHERFSLEE self study >
FRLEERAAICEE Ui R AT D, BABERHC DWW THEET 5,
Read relevant information and documents.

<3 - FEEERE ¥/Practicalbusiness >

<fiiZ/Notes >4 7 4 A7 U —: ifFM T, REEISEY L5 B 80%EE(E408), (TE=1d, ik, 0T %)
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R — AL~— U https://sites.google.com/view/env-plant-biotechnol

Office hour: any time in room E408.

E-mail: torikin@tohoku.ac.jp
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RERBA BN PSES EIESZVEZIN <oy )7 Aa=F
I B R ALS-
Insect Science and Bioregulation, 2 AR AR fEAEB R gh3fbopm
BOA504J
Advanced Lecture
B IR] - MR - GHNF e W N | EHEEE | REVE | RERERE
] RS AR
. I —=E3 AM2422 H AGE ESfia]
i e
AL 2 s (E321-1)

<$H:4% B /Instructor >
W W - B EE

<i%%7 —~/Class subject >
BhofbsAarEs, Bhottews, &Rk
Insect chemical ecology, insect photobiology and pest control

<$ZED B & BEE/Object and summary of class >

RAOEFLITENL, AR OSF SERFMICHELZ T, flEsh 0D, Fo, EBFERIIE RO -
ITRVDOIEF IR E RBIEHIK T & 72> TV D, RFEZTIL, i‘é%ft?‘%jﬂiﬁ?ﬁz WZH 2 DBBLOENL ZHWE
BEABRIEIC DWW T, FAIC L DAFERN B L OE#AER B ERhmIc Lo TEET B,

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

<F—U— K/Keywords >
ISHE BT, BT wE., FEER bR b, FhBkR
Applied Entomology, Semiochemical, Host selection, Chemical cue, Light, Pest management

<= OF|E H #/Goal of study >

SRR B RO AR - TIN5 2 DB OV TR 215 T 2006 2% mBIBRA~ DI DT 5729
DL BEGT L L e BiET,

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.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >

- JPEREDO—E%Z . LT O Classroom THE - #2ft L £,

7 7 Aza— | : gh3fbpm

1.EROFREME (B B B0  Insect semiochemicals (Prof. Hori)

2. BT ERIN MW LFWE (1Y . 9 T  Insect host selection and plant chemicals (Prof. Hori)

3N B A FIA LicE R oTENGIE (JB - 38 MO Regulation of insect behavior by plant secondary
metabolites (Prof. Hori)

4.2 oYs% (Y i ) Reactions to light in insects (Prof. Hori)

5.%@@%%5‘% (G f)ﬁ'j FEm)  Lethal effects of light on insects (Prof. Hori)

6.5 K D RSGRRAT LR (b ERes) (Y - 88 HERX)  Presentation by students and discussion (Insect
chemical ecology) (Prof. Hori)

7SRRI X D RmSURRAT & i (WERRY - (L RIBAER) (B 88 HEROD  Presentation by students and discussion
(Physical and chemical controls of insect pests) (Prof. Hori)

8. WA X B SURA LateR (2 ofBAEREEA) (B #R FEE)  Presentation by students and discussion
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(Control techniques of insect pests: Others) (Prof. Hori)
QFMEE ROBSRZEOM T (Y : K %) Introduction of research on rice pests (Asst. Prof. Nagasawa)
10 M7EE R OBLGBRIIZEDFEN 1 (10 : B %22)  Introduction of research on food crop pests 1 (Asst. Prof.

Nagasawa)
AVEE R OBGRIIZEDFEN 2 (10 : £ %)  Introduction of research on food crop pests 2 (Asst. Prof.
Nagasawa)

12 BB E R OB O (1Y - B 2)  Introduction of research on fruit pests (Asst. Prof. Nagasawa)

1BEZWEICLD T VBT —va v bilim (WifEER) (Y . B¥% %Z)  Presentation by students and
discussion (Rice pests) (Asst. Prof. Nagasawa)

YEZHREIZL DT LB T =g L EESER) (Y K %Z)  Presentation by students and
discussion (Food crop pests) (Asst. Prof. Nagasawa)

5.ZHMEICLD T VBT —va v b ilam (REER) (B . B¥% 52)  Presentation by students and
discussion (Fruit pests) (Asst. Prof. Nagasawa)

< Ji i /7 1/Record and evaluation method >
WK, TAAN Y aIBTDOINREEEICLVIHMET S,
Presentations, discussions, and class participation.

< YE(i %75 % /Preparation >
ISR R, BHRLFAERT S LUOOBIBRICET 2 M@0 EHIIED 5 2 &,
Students are required to obtain informations on applied entomology, insect chemical ecology, and insect

photobiology.

<HRHER X 0B E/Textbook and references >

Allelochemicals in Plant-Insect Interactions, K. Honda, H. Omura, M. Hori, Y. Kainoh, Comprehensive Natural
Products Il Chemistry and Biology, Vol.4, L. Mander, H.-W. Lui(eds.), Elsevier

HeaFIH L= ERPBROT-ODFG &, KL/ - FHBEE - KERZRMm, ) B - &hEESITREIT Ik
PR EEREIEE 2 —

<IFZFHERFHISL 7 E self study >
BERHRIIBONTVWDLOT, AEFENEEICRD, TH  -EBEHELTITI LTI L,
The session time is limited and therefore self-directed learning is important. Students are required to prepare and

review for each class.
<HEF - FEEROFZ ¥/ Practicalbusiness >
<{ii*%&/Notes >4~ « A7 U— (office hours) i HEHBFENTLE (E406) : REEH 254 E LR WBERNCT RA

Y hEERDZ &,
E-mail: masatoshi.hori.a3@tohoku.ac.jp (3it). atsuhiko.nagasawa.e7 @tohoku.ac.jp (=)
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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

T B Tl e i o ALS- — _
Advanced Plant Breeding 2 HUEEZRES PLASQ7 | TE I 6hqwfhi
BRI - ME R - GHENF e WEa—N | HEEE | RERE | ZusERd
(3 R 2 — -
: ; AM2511 = "
SMEH 3G 2235 (A312) 5 AA i

<Y E /Instructor >
e KFE

<$2¥7 —~/Class subject >

FHiEHECHRICE D 2 RE, FIH ST D BRI, K ORCH BREEAN O FTREME & R - iR 5% 2
=15

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.

<$2¥ED B W) & BEE/Object and summary of class >

BREAE, BHEICED L BURARE, FIH STV D BN, BafOBROMR, kOB EFEEA D et &
MEAIZOWTOMER L, M HICRDFEREELT —~ 2T LT,

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

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

<#F—U— K/Keywords >
TEMOBEREBLE, BENREE, FIH STV 2 BRERN., &BrE i
breeding objective, genetic trait, breeding technique, new plant breeding technique

<FH DB B IE/Goal of study >

BREXIGHEY Z &\ B0 2 B B ECHEBRHEIC OWTHEE L, BB EEN O TRel: L MR Z Y | MYE
PRI IBNTEEZED L S BRIFELPBENT OV THEEHDEZR ZFFTDH L1022,

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.

<IRFENZE - J7ik L HEE T 7E/Contents and progress schedule of the class >
1A Z A
Guidance and Introduction
2.BREEA 7 DE WO AR & BB RE_1
Basis of molecular plant breeding
BEMELAN : &7/ LE WO FAREEN L BB HE R FRINE_2
Basis of molecular plant breeding
A BB « 7 DAERO B & BAR B A3
Basis of molecular plant breeding
5. BMHA : 77/ LE WO FAREEN & BISHEREFRIE_4
Basis of molecular plant breeding

B L ARG B E ARG MO RSHE & il
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Breeding and sexual plant reproduction

B L ARG - B EAFG O AR BRI 1
Breeding and sexual plant reproduction

B L ARG - B TG MO RS I 2
Breeding and sexual plant reproduction
9.5 LA - BEAMEMOER COIEMI L URRE
Breeding and sexual plant reproduction
10. EREORRIZ OV TOEERE (FEO, @)
Oral presentation of one's study on breeding
M BFEORRIZONTOFEERE (FEQ, @)
Oral presentation of one's study on breeding
12.BRBOBREIZ OV TOEEHRE (EG., ®)
Oral presentation of one's study on breeding
13.BREOEIZ OV TOEFRE (ED, @)
Oral presentation of one's study on breeding
14 FREORFEIC OV T O HE (REQ, )
Oral presentation of one's study on breeding
15. FFEOKFEIC OV T O HE (RAEOD, @)
Oral presentation of one's study on breeding
s ECcED 9, LLTF O Classroom &\ 9,

- 77 Aa— R : 6hqwfhj

< At aTAl 7 #:/Record and evaluation method >
BRFERE, FEWE. S0 L2, TS TN E 20%. 40%, 40% TH %,
Students are evaluated on the attitude toward class (20%), presentation (40%) and participation in discussion (40%).

< YE(i %75 % /Preparation >
—EANTIE FIA SN TW D BREENICOWTHEFAZED T < e EWEREY: CUKEHR) | ToOMEEe.
(G (AABMESS) | [Breeding Science (A AEMEHE) | THETLH L,
Prepare and review the text 'Plant Breeding'to deepen knowledge of general breeding techniques.

<HFEE L %% E/Textbook and references >
1. W ERE 5 MR LRS- R R SUKEHIK
2. RThNHEE Y —X1 BRZEOLEE 2 AbseksE - IRAI W
3. Breeding Science, HARBHFESEE

<$ZHEREfEISFH self study >
FEME OUEREIT O,
Prepare presentation of one's study

<HEF - FEEROFZ ¥/ Practicalbusiness >
<{H#&/Notes >(1) 7 4 A7 U— : 4R H 16:30~18:00 Y BEmEMEMILE

Office hour: 16:30-18:00 on every Friday

(2) e-mail address: hiroyasu.kitashiba.c7©tohoku.ac.jp
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RHFBA MO | % | enroows | BEEE | 29need

s I T D
Advanced Plant Pathology 2 AITIRRER PLA512. B ziqwlci
BHZEHARY - 2R - ZEpF e HEa—F | HHERE | REPE | TR

e g E R o — -
; . AM1522 = |k
SMEH 25 2235 (A312) 5 AA S|

< 2% 5 /Instructor >
G R - K Es BT OIEF

<$2¥7 —~/Class subject >
T & R RIR DI % 43 7 L~V TEET 5,

Comprehension of plant-pathogen interactions at a molecular level.

<#2¥ED B W) & BEE/Object and summary of class >

R TIE, Y L REMAEY O ENER 2007 LUV TEfET 2 & L BIT, RIRIED b DIRIRM: & 1E EEY O e
VAT BIOWTES, Fio. MBI LTSRS BN B, R TR L. wmimT D,

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—U— K/Keywords >
ﬁ%-fﬁﬁi%*ﬁE{’Eﬂ%/Plant-pathogen interactions, i #97 & fXHi14:/Plant disease resistance, =7 = 7 ¥ —
[Effector, FEJREMERE T/Avirulence gene, HXPTi%iE/5 7-/Resistance gene, 7 /L {5 /Signal transduction

<FE OFE H /Goal of study >

A D E 72 BT, PRI ORI &5 BRI O G0E > AT A O PR A8 LT, ) &R IR O MR R AL
FERZRFLNATESZEICHD, £lo, BFmXOuiE, 7By T—va v OAF L ER ESED,

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.

<FFENZE - J7ik L #E ¥ E/Contents and progress schedule of the class >
7 X @— R(class code): ziqwlci
1.7V 77— av
REH3 B 0D LA
Orientation
Basics of Plant Pathology
27 7T TR RAR Z SIFORFA =R A |
Mechanism of Clubroot development (1)
3.7 7 7 TR AR Z SR OFIRA T =K 5
Mechanism of Clubroot development (1)
4.4 = BIFEAHAIEH
Interaction of Magnaporthe oryzae and rice plants (1)
5.4 %=\ BIFEARAIER I
Interaction of Magnaporthe oryzae and rice plants (I1)
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6. 3% AN K D ST |

Presentation of papers by students (l)

7.%20 VTP A 7 UA L AORGE EHPTE |

Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (1)

8. X2 UEYWA I UA N ADKY EEHE

Infection of cucumber mosaic virus (CMV) and plant resistance to CMV (ll)
9. EIC X DS I

Presentation of papers by students (ll)

10 RIEOT T4 7, RHEERIME, 2578

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (I)
MAEMGRIED T T A I 7 EHEREGE 2578

Priming of plant immunity, systemic acquired resistance, Induced systemic resistance (ll)
1253 E IS L DaSORar N

Presentation of papers by students (ll1)

13.4 % b G & HEERUEY R 2RI L72BhBR

Rice seedling rot caused by Burkholderia glumae and its control by soil bacterial community
14.7° 5 X< Hli & 05 U TR 9 5 B bR

Control of plant diseases utilizing plasma technology

15. AR X DR IV

Presentation of papers by students (V)

< FiAE#REAT #7 #:/Record and evaluation method >
H G & G R 2 FFAIE L £ 9
Evaluation is performed comprehensively based on attendance and discussion of research topics.

< ¥(H 8 % /Preparation >
HHNCERZRAMT 20T, TEET D,
Before each lecture, reference materials will be supplied. Students are required to prepare for the assigned part of

the reference materials.

<#HBER L 5% E/Textbook and references >
%% E/References (1) HEYIHELY: 45 2 iR 307k (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

< PRIEREFISL - Iself study >
RERMIMRENLTVDLOT, BELME MW B EFREPEEITRD,
The session time is limited, so self-directed learning using the reference is important.

<F2F - FEEENUHE ¥/Practicalbusiness >

<{i#&/Notes >4 7 1 A7 U—I%, FHD 10:00-16:00 &3 2723, LT FHZ e-mail FTHEAET D Z &, FHAEDHE
&SI IR 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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BERBEA BN P BEFVAY Ly | BREE J7Aa=f
BT B A
Sustainable Environmental 2 BITET A ABR- il A iz4nxdd
Microbiolo o BOAS06J | 6 4/
it s
BHGEIAR - B2 R - GENF i MwRa—F | fEHEE | BEVE | ZEmssAe
%%ﬁ%qj 2% ER =h. L
%0){& 3&3% 1% HH%D AM1702 EIZ'KIJIZI Xj‘ﬁ

<$H:4% B /Instructor >
EE O RESL - g KRR - 2 TE

<i%%7 —~/Class subject >
SRR LB - v S OBRO L iR
Multilateral analyses of the relationship between pathogenic microorganisms and animals and humans

<IZZEo A L AEE/Object and summary of class >

) OEARSLEEI IR R EM OFEEIC L0 REBREEEZ T 50, BB ROMENT L > T FORFENES
NBEZELDR RV, HEBAEMEEY - & FOBRICONWT, AW, g, &, A% R ELmmic
HREEIRD D,

Although individuals and groups of animals are greatly affected by the presence of pathogenic microorganisms,
human health is often harmed by microorganisms derived from animals. Understanding the relationship between
pathogenic microorganisms and animals or humans in multidisciplinary understanding such as molecular biology,

immunology, epidemiology, ecology.

<F—U— F/Keywords >
WA, BIzTRRNT, 07T

Microorganisms, gene analysis, molecular epidemiology

<*FEOFE HE/Goal of study >

BREEIZ 81T 2RI DGR SRIEEY OB BUn TR IS X 2 BAEWRIEIC OV THEE L BFJRICHE
HAT&ELLo12T 5,

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

utilized for research.

<IRFEWNE - Jilk & #E T E/Contents and progress schedule of the class >
RED—EEZ . LA F® Classroom THME - 2L L £,
77 A=za— K :iz4nxdd

1IREBAE ORI & [FE 1

Detection and identification of pathogenic microorganisms 1
2R EAER ORI & [FE 2

Detection and identification of pathogenic microorganisms 2
3IRFEAD O & FE 3

Detection and identification of pathogenic microorganisms 3
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A B A PEBR BT AFAE T D WA 1

Pathogenic microorganisms in enviornment of animal production 1
5.8 L PEBRBE (AL 2 e 2

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

Pathogenic microorganisms in enviornment of animal production 3
7. B REBRBE (AL DR IER R 4

Pathogenic microorganisms in enviornment of animal production 4
8. UM A D AR FERR X 1

Propagation pattern of pathogenic microorganisms 1
9.9 I A= W DARIERE 2

Propagation pattern of pathogenic microorganisms 2

1095 A DR 3

Propagation pattern of pathogenic microorganisms 3

11 DARRERE 4

Propagation pattern of pathogenic microorganisms 4
12, NER LB EILE 1

Zoonosis1
13 NBRIL B EGLE 2

Zoonosis2
14, NBR @ GYE 3

Zoonosis3
15. NERI @R YL 4

Zoonosis4

< AR /7 1E/Record and evaluation method >
HFERI E LAR— b, SBEANREZENT DL LI, R TS TZHEO—EMIZOWT, FELWFERZ X 5,

< YE(ii %75 % /Preparation >
BHTBEENY R 7 v 7 RoThlE] D, sktt, 2014
BREEMUAEYY: « A28 FEFE AN B ARBRE S MAEY T BSR. SOKEHKR, 2018
BREMAEY Y FER~ =27V KER—OEE, 5779 itk 2009
B ARG - BUEE, R R, e EE, 2019
lE R A T

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

<$ZZEREfEISLFH self study >

<SEHs - EEWEz2¥E/Practicalbusiness >
<fii#%/Notes >ERILA — N TZITFFHT B,
JIf%: kentaro.kato.c7@tohoku.ac.jp

% M: chika.tada.e1@tohoku.ac.jp
& H: yasuhiro.fukuda.b7 @tohoku.ac.jp
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RERBAA LSRR PO BEFVAYY | BRRARE J5Ra-f
BB B R ABR.
Advanced Animal Breeding and 2 I AR ARG 7nrugge
_ ANS507J
Genetics
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
% S BB o — E .
KR 4 s 2w (A1E) AM2351 H A ESRia]

<Y E /Instructor >
fefg BT - AR EHH

<$2¥7 —-~/Class subject >
Fia DIBARHIRE AT (BHREA & 73 Hk 5y DHEE)
Genetic evaluation in livestock: Breeding value and variance component estimations

<#2¥ED B W) & BEE/Object and summary of class >

Tl OBASHIREIFHIGE (10, BERFEHGE & BLUP 1E3 KOV HUSR / OHEE) 12DV T OBGRIe FIEZ 7.5
FREITER EFAICEIDRRICL - THED D, EEIIUTETEL TV, BEEIZL > THRHEEZEE T2 L0
H5,

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—7U— F/Keywords >
ERBYBE R, SRR,
TA—=H—
Genetic evaluation, Population genetics, Quantitative genetics, Linear mixed model, Selection index, Best linear

TEBRT, BBRAET V. BREKIE, BLUP L, 7 2 v 73l BRI/S

g={110Y

unbiased prediction method, Genomic evaluation, Genetic parameter

<E oFE A E/Goal of study >
& OBABHIRE TR E I DWW CEER A 22 BRR 2 R D 5
The goal of this course is to deepen understanding of theoretical procedures for breeding value estimation.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
MEXETEL TS, FEMILY 7 AL— A TENT S,
« 7 7 A=@— K : 7Tnrugge

1 HRGHEE O 7= OIS

Linear algebra for breeding value estimation
2. BRGSO HAE

Introduction to quantitative genetics

3. A oD FEAfE

Introduction to genetic evaluation in livestock
4 BREFE L & IR & 3Rk

Selection indices without and with constraints

83




5 AR M EREATE & £ DT

Additive genetic relationship matrix and its inverse
BRIEIRETT NV EIRAETT VIR (BLUP %)

Linear mixed model s and mixed model equations (BLUP method)
THBET =< /LET L

Univariate animal models with one random effect

8. RMERIEIRNCEBRENRZE LT =~ LET L

Animal models with maternal effects and/or with random emvironmental effects
9LET =< /LET L

Multivariate animal models

10. £ BEEFE TV

Random regression models

M7 7 v 7#li 1 (DNA ~— % — & i/ HEE)

Genomic evaluation 1 (DNA marker & Shrinkage estimation)
12.7° 7 X v 7l 2 (GBLUP %)

Genomic evaluation 2 (GBLUP method)

13 BRI NN T A— 2 —OHETE 1 (HIRRAT & fcbik)

Estimation of genetic parameter 1 (REML method)

14 BIEH/RNT A =2 —OHEE 2 (RIERHE T LY X 4)
Estimation of genetic parameter 2 (lterative calculation algorithm)
15 BURHI N T A—F —DHEFE S (FTAF TV )
Estimation of genetic parameter 3 (Gibbs sampling)

< AR )7 #:/Record and evaluation method >

HiE R L OEE, LR— FORREIC L > TREICHET 5, RETTITHETDLZ &,

Evaluation is performed comprehensively based on attendance, some reports, and presentations. Attend all
lectures.

< Yifjg 523 % [Preparation >

FE LSV ORERET LA TR L SEE L TR LERDH D, ¥ GE1E~FE10E) T/ — b3y ar
PEHT DO, v s T LAY 7 N"MATLAB" £ 7213 "Octave" % > A h— /L L CRBTHZ &,

Students are required to understand basic linear algebra and statistics taught in the undergraduate program. Please
bring your own laptop with the prog

<HFER L B EETextbook and references >

ERERZENT 5, 2L, RYIOMERICBEREZRET 25801355,

Handouts used in lectures will be distributed every time. However, we may show you a textbook before the first
lecture.

<FZERFEIS T E self study >
TXAPOREYHOBRYEFTEZTEL TSI &,
Students are required to prepare for the assigned part of the designated handouts for each lecture.

<FEF - FEEEAE/Practicalbusiness >

<f#iE/Notes >4 7 4 A7 U— : fFZ T T 528, FHNZA =L TTRA » FED 2 L,
% 5T : masahiro.satoh.d5@tohoku.ac.jp (Satoh) . yoshinobu.uemoto.e7@tohoku.ac.jp (Uemoto)
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Office hours are anytime, but make an appointment in advance via e-mail.
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REFRA BN PIE S BEF AUV | BB e
TR A o AR |
Advanced Animal Physiology 2 HITHRRER ANS508J mAERE | xmvpdgx
PRSI - WEFL - SRS e daa—- b | SR | REVE | mmmn
g :
SR #% A AM1431 @ | %
Z O i KRE e H A 3 EES i

<Y E /Instructor >
&M HE R

<$2¥7 —~/Class subject >
B A BRE OWFSEE )

Research topics of animal physiology

<#2¥ED B & BEE/Object and summary of class >
AIRETIT, B0l L O R ORI OBE It L& 5, T VBT —va 752810k, RFBRET
Tt A HED T < L THEBAREITOE 2 F & F 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—7U— F/Keywords >
LY FENEI R, BT =Y a

animal physiology, topics, presentation

<FEHOHE B E/Goal of study >
RFEFETONEEED TS ETOREBIBEZR L T LB T —va Y HiliE T 5,
Students will develop the abilities necessary in academic research.

<FENE - J71k L T E/Contents and progress schedule of the class >

%10

%5 2 [

% 3 [H

%4l

%51

%56 1]

%71

%5 8 [l

A Z 75 O A 0 A PR R

Physiological characteristics of rumen in ruminant

A 538 D A N OTHAL & L

Digestion and absorption of rumen in ruminant

IRAZ ¥ O R N O B R IR 0 A PRE 7 B e
Physiological functions of short chain fatty acid of rumen in ruminant
R & D RHBYHE & Feh OB e )

Current research topics of rumen in ruminant

B ZEwE DR A B — K1k

Metabolic physiology in ruminant-Carbohydrate
KBFH DA — & I8

Metabolic physiology in ruminant-Protein

B ZEwE DR A B —

Metabolic physiology in ruminant-Lipid

BB & ORI & B O SEEh )

Current research topic of metabolic physiology in ruminant
IR ZEFE Dy WA BE—RUR T & TRk
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Endocrine physiology in ruminant-Hypothalamus and pituitary gland

B oM RBFEE DN U IE— T

Endocrine physiology in ruminant-Liver
1 1E KBEEONS W —ER

Endocrine physiology in ruminant-Pancreas
H1 28 KBFESONSUWER L FR OB

Current research topics of endocrine physiology in ruminant
1 3 KBFEE DR AR & B OB ZEE)

Current research topics of growth physiology in ruminant
14l KBFREOWILAR

Lactation physiology in ruminant
B 150 KBFESEOWI AR L K OB M

Current research topics of lactation physiology in ruminant

< ¥ AE AN )7 #/Record and evaluation method >
LAR— b, R, MR T 5.
Students are evaluated on submitted reports, their presentations and class participation.

< YE(i %7 % /Preparation >
BT ORENEEHoIciE L, @O ARREEZANWT, 7By T—va v Ty A VEERT D,
To understand the research content to be introduced sufficiently and to prepare a presentation file using appropriate

expressions.

<HBER L 5% E/Textbook and references >
FRIZHREE IR0,
Not particularly specified.

<IZHEWRERIS 7 E self study >
BENFICEET 2 02 I TE AT LT MmEE S T 2 &,
It is important to acquire preliminary knouwledge to prepare for class by reading relevalent documents.

<EW - EBAIF¥/Practicalbusiness >
<fii#%/Notes >(1) &7 4+ A7 U — Office hours : B AEFLREr B HER(E3M13) E=ETIIFEREZ 11T 5,
Questions are accepted at any time.

(2) BIV&d A —17 FL A E-mail : sanggun.roh@tohoku.ac.jp

7 Z Aa— R xmvpdgx
Class code: xmvpdgx
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RERBAA AL PIES BRFV AV | B )7Aa=F
EHUBL R R _— ALS-
Advanced LeS(;’ciL;r:Czn Grassland 2 AT AR R ANS505. AR B vh4k3ys
BRGEIVIN - MR R - GENE i = wEa— N | SR | REVE | FumEsn
=55 ﬁ/ﬁ%j ESEn = -
A s fgj;;%i;%; AMMS2 | A |

<Y E /Instructor >
R RBR - RE K

<$2¥7 —-~/Class subject >
BRMERE L BERABICOWVWT, BEEARESR & IS HE— WY — EEBWRICOVW THMEZTED 5,
In this course, sutudents deepen understanding on food production and environmental conservation, focusing on

land ecosystems - particularly soil-plant-herbivore liivestock interrelationships.

<D B & BEE/Object and summary of class >

WA, HIERERBEIZEMEAIRIICH 5, BESB COREMENBEAL L, AEORTRENEE I N TV D, AR
T, BEHUCRT 2 HAFEAEFELXRIC, RESTFICRT 2REMEOBUR 2R L, AR R bR &
BHEREICDT CoRE L, BREMRENBLED b EEARBROAMEMTICOWTHEEEZIRD 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—U — K/Keywords >
BRETBOR, BRETMmPE, Frlchh, AWpitAd, RREEE, BRI, RH/ERRR, WEEER, ik
Co-existence, Domestic herbivore, Environmental policy, Environmental ethics, Grassland ecosystem, Grassland

utilization, Grazing, Material recycling, Sustainability

<ZE % A #2/Goal of study >

JEFEAPE A MERERBL R JOVERER L DD Y & L TEMR S 5, £RESIFITHIT DBREEMEIBE T 5 min &
N R ERR D 7= O\ b B 72 Bl LR ) 2B 5,

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

problems.

<FFENZE - J71E L HEE ¥ E/Contents and progress schedule of the class >
KEFEZEDONEDO—H %, LLTF O Classroom TEUE - #2t L F 5,
7 7 A =a— R : vh4k3ys

1. T IS T 2 R PE L BRI AT

1. Grassaland-livestock production and environmental problems in the world
2. HFUTIIT D B PE DR

2. History of grassland-livestock production in the world
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- BDENC I T D FKE R L BREERE

. Livestock production and environmental problems in Japan

C BAENCR T DREEEPEDRER

. History of grassland-livestock production in Japan

. FE OB A RE R IT TR 1) BB S O1TH)

. Effect of grazing of domestic herbivore on grassland ecosystems: 1) Behavior of grazing animals
. RE OB EHARERIC KT, 2) BINRE

. Effect of grazing of domestic herbivore on grassland ecosystems: 2) Diet selection

. HE DB EHARERIT KIT T 8. 3) Hhit

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

. FE OB EHAERERIC KT T, 4) BYE

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

. EE OB ERARERICKIZTEE. 5) FE0mhAk

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

10. FHIERESR T4 U D HEEL & Rt 58 L E~ D8, 1) Bk

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

1. FHVERER T4 U S HEEL & R F S EE~ DR, 2) T

11. Disturbance caused in grasslands and its effect on sustainable livestock production: 2) Drought
12. BOHIAERESR CAE U D1HEL & FRftrISCE ERE~ DB, 3) IS

12. Disturbance caused in grasslands and its effect on sustainable livestock production: 3) Wild animals
13. HHIARER T U AHREL & FHIE S E~DORE. 4) ANAIHREL

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

© 00 0 N N oo oo b W w

©

disturbance
14, WAMC BT D BRERERRENE e Y= 7 |k
14. Ecological agricultural research projects in the world
15. DREICET DBRERENRENE T 0 =7 |
15. Ecological agricultural research projects in Japan

< §AEAEAN )7 #:/Record and evaluation method >
METOERIGER IO LA — ML UGS 5,
Evaluation is performed comprehensively based on participation to classes and report.

< YE(i %5 % /Preparation >
e, BRERER K ORACET 2 RFERBIZ OV TOMBOBEGIC LD D Z L,
Students must obtain information current affairs on ecology, environmental and agriculure science, and learn about

those field of academic study.
<HBEB L U5 EE/Textbook and references >
“Grasses and Grassland Ecology”, David J. Gibson, Oxford University Press, 2008
“Grazing Management (2nd Ed.)” John F. Vallentine, Academic Press, 2000
<IZHEWHISL 7 E self study >

< - FEEEAYE ¥ /Practicalbusiness >

<{##%E/Notes >1) &7 1 A7 U — : %% HD 15 : 00—17 : 00,
T — B AL PE AR IR R P B R (FFHE LT v o S A B AR A W311 =, 022-757-4263 [ili& 58
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=], 0229-84-7378 [JIIJEHFFEX])
e-mail: shin-ichiro.ogura.e1@tohoku.ac.jp

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

2) KR TIE, FBEEVNFEEROICHMAZIMELTED ELD, TOMRREHEROPTTHRERL, WET 2, MKEHY
WL, ENELAR—FELTELEDD, 12121, BEFEBEDNDRWGEE, RNICE > TIREARB LOERA Z
ANEERTDZHERH D,

In this course, each student will collect and compile findings independently, and present and discuss the results in the
lecture. In the end, students will summarize all the results in a report. However, the content and style of the class may

be changed depending on the situation, such as when the number of students enrolled is small.
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RERBAA LSRR PIES BEFVAYY | BRRARE 7 Aa=F

T AR R ALS-
Biology of Reproduction and 2 I AR ARG 6ffp403

T ANS513J
Fertility in Mammals
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
GGIE:!! R ERE L= E .
. . . AM1242 Fist *
KHEH 4RI VR 8 kR A X

<Y E /Instructor >
FEAS  BRORER - B fdEtBA

<$2¥7 —-~/Class subject >
WHELIE - BEEOASEICBEIT A H LW R A9 5,  [Novel knowledge on reproduction of mammals and birds. ]

<$ZFED B & HEE/Object and summary of class >

WFLER - BEOMEOIGE, AFHARE O, AR, TR, MIHIIREA, BR. IBRIEK, S TRE.
BIHEEICET A8 LWk OEEEZ B S35, [This course covers the novel knowledge on reproduction of
mammals and birds (i.e., sex determination, reproductive organs,germ cells, fertilization, early embryogenesis,
implantation, placenta formation, neonatal development, reproductive disorders ). ]

<F—7U— F/Keywords >
TR E, A4S [Reproductive biology, Developmental biology]

<FH DB B IE/Goal of study >

WFLIE « RO AFRR OREIE, AL O, k. PR, IR, MR, BIREEICET 28 L
WoEGERZEEE LT 5, [The aim of this course is to learn the novel knowledge on reproduction of mammals
and birds (i.e., sex determination, reproductive organs,germ cells, fertilization, early embryogenesis, implantation,

placenta formation, neonatal development, reproductive disorders ).]

<FZENE - J71k L #E T E/Contents and progress schedule of the class >

7 7 A=a— R : 6ffpdo3

Classroom (2B W THRT—RA > b7 7 A VERORS 21T 5,

il A hagr gy AHERFRG (T A 1) [Part 1: Introduction, General theory of reproductive biology
(exam)]

%520 B A REERNIC R B A AY S F vy 7 % [Part 2: Reproductive biology in animal production]

W5 38 B AERERENIC BT A RAETLE F v 7 2 [Part 3: Developmental biology in anmal production]

AR AIFERESLEY -y 2 2 [Part 4: Drug discovery model animals]

¥ 5E  REBET ALY Yy 7 2 [Part 5: Disease model animals]

E6E ) AYREY -y 7 2 [Part 6: Genome remodeling animals]

57 [ AEFEMBIER vy 7 2 [Part 7: Asisted Reproductive Technology]

%8 Al B AnR s L A MmmEL vy 2 2 [Part 8: Animal reproductive biology and bioethics]

Fom KRS I 2 Ry 7 2 [Part 9: Sperm stem cell dynamics]

#1008 KRR L Al kv y 7 % [Part 10: Spermatogenesis and syncytium]

11 0E  MREE S AT A B E v 7 2 [Part 11: Tissue and stem cells]

1208 AR O®ES Ly 7 X [Part 12: Germ cell movement]

81 3 M T OZERME N E > 2 2 [Part 13: Sperm diversity]
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14 WA L EK B vy 7 A [Part 14: Early development and embryogenesis]
%1 5[\ BARERLY: - AR A TS 0E 2 J7 - #J5 [Part 15: Research concept and method of animal

reproduction and development]

<k AE AN )7 #/Record and evaluation method >
BWE LT —<IZBT 5 LAR— FoREE, BIORERIZL > CTifid %, [Submitted reports,presentations, routine
tests, class participation and so on are evaluated.]

< YE(i % % /Preparation >

B ey (HaEE, 2011)

WFLENM) D3 A T (A E ), 2014) [Shin doubutsu seishoku gaku (Eimei Sato, Asakura-shoten, 2011, ISBN978-
4-254-45027-9) and Honyudoubutsu no hassei kougaku (Eimei Sato, Asakura-shoten, 2014, ISBN978-4-254-45029-
3)]

<HFEB L 0% % E/Textbook and references >

BrE AR GRS, 2011)

LBV D3 AE T (RAA E5 | 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)]

< PRERFRISL 8 Iself study >
FrEEgE (FAEIE, 2011) | WREMWORAETY FIEEE, 2014) 2EE 75 L & HIiT, B 5 R8T
DOWFFEFRSCEFile Z & i HEET 5,
[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.]

< FEFE - FEREEROPE ¥ /Practicalbusiness >

<{ii%Z/Notes >4 7 4 AT U— : &MEH 10 FFf~12 K

Ri&H A —/L7 KL & : kentaro.tanemura.e4@tohoku.ac.jp, kenshiro.hara.b6@tohoku.ac.jp

I D o T A=/ THfE < 72 &, [Office hours are from 10:30 to 12:00 on Fridays. Make an appointment in advance
via e-mail(kentaro.tanemura.e4@tohoku.ac.jp or kenshiro.hara.b6@tohoku.ac.jp). The contact formation for he
lecturer will be given in class.]
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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

By AT | ALS- |
Histocytological Science 2 AR B10514J R ardxbyt
BRI - MEH - FEAF e wRa— R | AR | REPE | FEHRERA
AT BRI = E .
. . ) AM1222 it P
KHEH 2GR VR 3 kR ikia A

<Y E /Instructor >
B A

<$2¥7 —~/Class subject >
RERAIRAL A0 B & 2 S V=Bl D% EE & FERE & BilfiE -5,
In this class, students understand the cellular functions and structure revealed by cell and histochemical studies.

<#2¥ED B W) & BEE/Object and summary of class >
FAAE A L HODTIETE & BWIMIIE DR TT 255,
R R OBERE T A RUTIT 28 0D B P 3k & AT FEREBHIC B9~ 2 BRI MR DAL D,
Students acquire expertise on cell and histochemical studies to learn functions and structure of cells and tissues.

Students also learn about knowledge and strategy of functional morphology researches.

<F—U— F/Keywords >
EAINE, AR L FRORE IR RS, MR - Rk OEE & ER DR FBEE
Animal cells, Methods of cell and histochemical studies, Analysis of functions and structure of cells and tissues

<*FEOFE HIE/Goal of study >
B OB RETE BRI TR O BEFR Rk & FSE R B 2 MG b D,
il - MRROKEEXCEE LM T 22 ODOFIELMD ZENTE D,
Students explore knowledges and methods of animal functional morphology to know cellular functions and structure

in animals.

<FFENE - J71k L T E/Contents and progress schedule of the class >
1AM D b & HERE (1) - WMREEEE & MRk DS
Cell differentiation and function I: Establishment of primary cultures and cell lines-1
2o b L EERE (2) : PIRERER & Milakk O Rtz
Cell differentiation and function I: Establishment of primary cultures and cell lines-2
BIERESERIMEAT (1) fHRGHRE D BlR
Morphological analysis-1: Observation of cells in tissues
AJEREFHIMRNT (2) o EEER L — Y — BB SR
Morphological analysis-2: Confocal microscopic analysis
S5JEREFHIENT (3) : FEFEAMBEBILE
Morphological analysis-3: Electron microscopic analysis
BIPREAIMRNT (4) : F/ 7 m—T AHUEOER 1
Morphological analysis-4: Establishment of monoclonal antibody-1
TIEREERIENT (5) &/ 7 u—FAHUROER 2
Morphological analysis-5: Establishment of monoclonal antibody-2
BIHETHIfENT (6) £/ 7 a—FAHROH 1
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Morphological analysis-6: Application of monoclonal antibody-1
QIERELIIRNT (7) /) 7 m—FABUKDIRAE 2
Morphological analysis-7: Application of monoclonal antibody-2
10.% (1) Mok

Practice-1: Cell staining

M8 (2) Al

Practice-2: Cell analysis

1288 (3) Mfkodmik

Practice-3: Tissue staining

13088 (4) HMEOMEHTE

Practice-4: Tissue analysis

14588 (5) MBI~ 7EDISH — 1

Practice-5: Application of cell and histochemical research-1
15.78E (6) FMAREERE = ZE DS — 2

Practice-6: Application of cell and histochemical research-2
16.785R%

Test

< ¥ AE AN 7 #:/Record and evaluation method >
LA — b CHHT %,
Students are evaluated on the score of report.

< U225 % Preparation >
BET2HHELTOHATBL 2 &,
Students are recommended to read the text designated.

<#HFER L 5% E/Textbook and references >
ARG (BohR) EFEER
VRS 5 CBBR) EEYER

< RIS FE [self study >
R¥E/—PeBAEL, ZREBIUOSEZELHNTER LTI Z &,
Students need to organize the notebook and reference the textbooks

< - FEHERE ¥/Practicalbusiness >

<fii#&/Notes > 1 : FENKI ZOBKEFF- 72 FHICBET 28X, KRR (13:00-17:00) (ZHAE
HEEE (E413) THT7 4 AT U—%3% T CTZIMIT £,

2 WFREAR—L— (hitps://www.agri.tohoku.ac.jp/keitai/index.html)

3 : e-mail 7 KL X (nochi@tohoku.ac.jp)

1: Office hours are from 13:00 to 17:00 on Wednesday at the laboratory of functional morphology.

2: Laboratory web-page (https://www.agri.tohoku.ac.jp/keitai/index.html)

3: e-mail address (nochi@tohoku.ac.jp)
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REF R4 HLAZHK PSES BEF vy | B p5A2-F
By A A A | oA |
Advanced Animal Nutrition 2 WHREE |\ \\caqsy | M | meydSwe
PHRRIAM - HEH - Sihe gk Mok | HAEE | BEVE | ammenm
i B = — T
AE R 1 R ZEEEE (ML5) AM1512 | R XFTHl

<Y E /Instructor >
Vepk W EAER K

<$2¥7 —~/Class subject >
b MEE DB BT A AMERRICE T A RO L B o —
Recent life sciences in animals and humans

<#2¥ED B W) & BEE/Object and summary of class >

AP E T SN 28I T 20, R AR, e, AGE, TR & OAMIGENC BT 28780 B« R
LCW5, KR CTIIINGICET IRFIEEZI /v -~ 7 oG R CEiR L, £/o, NIATHET DL & T
FRPEBACELFIEERI ZLE2HABNLET D,

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—7U— F/Keywords >
Gefe, (OB, EEL, S, AR, (TE), ROBTEVE
Nutrition, metabolism, physiology, immunology, repdroduction, behavior, recent life sciences.

<FEOE)E A FE/Goal of study >

T L UL ORI CEMW O LIS B 2 BR 5 5,
The purpose of this class is to help students understand recent researches on n utrition, metabolism, physiology,

immunology, repdroduction, behavior.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
VA A B A BRSO ST
Guidance and summaries of recent researches
2. A = R LB AT
Science and Animal nutritional biochemistry
AL HEAFICEA L T
Production technique for animal production
4 AR B L IR LT
Nutrition and cell physiology
5. A1
Oral presention and discussion, and evaluation by students -Part 1
6. HFZEREAT-2
Oral presention and discussion, and evaluation by students -Part 2
7 HFFERRAT-3
Oral presention and discussion, and evaluation by students -Part 3
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8. WFFEARIT-4

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

Oral presention and discussion, and evaluation by students -Part 5
10 AP 5247 I1-6

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

Oral presention and discussion, and evaluation by students -Part 7
12 WP 5847 -8

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

Oral presention and discussion, and evaluation by students -Part 9
14 AF5EFRIT-10

Oral presention and discussion, and evaluation by students -Part 10
15. 568 7E I BA3 5 LA

Nutritional regulation in animals
16. /8 B

General discussion

< kAR /7 7:/Record and evaluation method >
PHOBRALZER L LB T —v g VNE, BEODERMIC L VT %, (AL LA — MEHZRDLZ & D
b, TONBLEET S,

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

< YE(i %75 % /Preparation >
Nature, Cell, Science 72 DA V¢ —F TSN TWDREM LA A, ERATA FEElT 5,
Students need to read papers that pubished in High impact journal, such as Nature, Cell, Science, and prepare
presentation slides.

<FHRHEB L U055 E/Textbook and references >
#bt : Nature, Cell, Science 72 &\ B84 V% —F /I STV D iR
Recent papers in scientific journals that have high impact factors, such as Nature, Cell, or Science.

<FZFERFHISL 7 E self study >
X AERBR L, KM I LTI LB B EERT D,
Stuents need to search the papers, and prepare the presentation slides and files.

<FEF - FEEROPZ ¥ /Practicalbusiness >

<{f#&/Notes >4 7 4 A7 U — : B ERMITHBRAIR ICHER T 5, F2 24 2T Rm e e s
B} E403 52 (FeiE) TxHGT 2D (FEHFRTHKE),

WS - 022-757-4322 (147H)

Office hour 9:00-17:00

Contact: Sato Kan, E403

77 A =a— R, meyd5wc
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EF R4 AL PIE CERDZVPZE I iF 22 )7 ra=F

B | ABB- | )
Advanced Animal Microbiology 2 AR ANS503J DR cvnwdj
BRGEIIM - MEH - GERF e S wRa— R | AR | REPE | FEHRERA

AT BRI = E .
. . ) AM1422 it P
KWEH 23 L AEABEE A AT

<Y E /Instructor >
PR K

<$2¥7 —~/Class subject >
WA L EEOR AR & A XK Ik

Host-parasite interactions and their strategies for survival

<#2F¥ED B & BEE/Object and summary of class >

WAL, FROKR & 72 5 b, FEER M - BRER G - EIEML 2 EOMEIC LR INTE Y, #kx RETAD
AETEIZB > TV D, ADEFBITIAEN DRE) & B K IRFIH T 5 72 DITITAED D 42 & DA OVR O ERAFE A 6 2H
Th o, Kig T, MEZ O RERNZ2OPEE0 &2 /E L, MEMIIEORA S 288 5, £, MAeEmITnE
T OMHAEHORR, BYYEDORIE & W HADMEEZ &> TR Y | BT RE L A7 M Ko TRYYEICKHTL L T
W5, ZOMAOAEFRY WA HFET 5,

Although some microbial pathogens cause infectious diseases, they are heavily involved in our life by providing
various kinds of useful materials, such as fermentation foods, beverages, and drugs. In this lecture, students learn

metabolisms, genetic systems of bacteria, through metabolic and genetic real research studies.

<F—U— F/Keywords >

WA OB & WERE S AT &, FEEMEWHENER, BRGE, R, PUR, Uk, FIEME, v 1
A

Metabolism and solute transport system of bacteria, Host-parasite interaction, Innate immunity, Adaptive immunity,
Antigen, Antibody, Pathogenic bacteria, Virus

<ZE O % A #2/Goal of study >

WMAEMDREN 2 ®EICRMT 570, Flo, MEMBIMEZPIBRT 2 - DIIIHE O A X5 0 Bl 2 7R < HfE 5
WERND D, MEORBEFEOFHZ &3 L TIHAEMMIAORIES LA S 2 HFET 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.

<FFENZE - J71k L HEE ¥ E/Contents and progress schedule of the class >
RN T R TOERITARHRETITVET,
7 7 A=a— R cvnwdjj

1A DAL & ik

Microbial evolution and diversity
2RBPEREICB T DWEM A AT 7 /v P — DM

Application of microbial biotechnology in the fermentation industries
IMEDT I WefH
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Amino acid metabolism in bacteria
4 A DORFSE - BURPRINFZE RG] (7 T = RN B4 Sk o 43 i)

A microbial genetic experiment for isolation of L-alanine auxotroph of a model bacterium, E. coli
5.4 B o0 4 E i %

Membrane transport in bacteria
6. DAFIE  BARFRIIFIEEERS] (7 T = L HE s R D[R )

A microbial genetic experiment for identification of L-alanine exporter of a model bacterium, E. coli
THWAEM EEEOHENEM « ~A 7 A A —ZDEKE|

Microbial-host interaction: a role of microbiota
MM L s L DMAEMEM - D-7 2 OB S

Microbial-host interaction: a possible role of D-amino acid
915 EBHH S AT L DOLARMHES A T = X 4

Host defence systems: antibody diversity
1076 EBHEI S AT LD LSRRG A = X A

Host defence systems: antibody diversity
MBI EY R b ey 7 21

Topics 1 in microbiology
12. 8RR b ey 7 2 2

Topics 2 in microbiology
13. WA R b ey 7 X3

Topics 3 in microbiology
14 B AR b ey 7 2 4

Topics 4 in microbiology
15. ZME R b E Yy 2 2 5 ([RHEH)

Topics 5: Genetics of antibiotic resistance

< R AERTN J775/Record and evaluation method >
HURCIRIL & 5% D LR — MT K > TRERIZEHMTT 2.
Students are evaluated by reports and the level of class participation.

< YE(i %75 % /Preparation >
SAE TR A TRD D T2 DITHAEN Y, EFB L O FAEMFOEMEZTFEEE T2 2 EPLETH D,
Students are strongly recommended to review the contents of the following lectures: Microbiology and Immunology,
and Molecular biology.

<#HFER L B EETextbook 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
UTNVGEES MILE (2017)
GIEEYT EEHE I B HEAMZ il (2019)

<IZHERFHISL 7 E self study >
HERNAEB IO LIZERNCE LT, BRERLUSEZELM > THE T2 L2805,

Students are recommended to review the content of a lecture using handouts, textbook, and reference books.

< FF - FEEEAOPZ ¥ /Practicalbusiness >
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<{i%INotes >(1) A7 4 AT U— : B¥EK THOFH% 2 W — 5 CEIMMMAEMERIRE CTA T 4 AT T —% %
J %, BfIIAH#ESHYHABICA -V FEIITRIHT 5,

(2) F—2L—= : http://www.agri.tohoku.ac.jp/doubi/index.html

(3) E-mail address : 76, ryuta.tobe.c7@tohoku.ac.jp; filtH:H, maseda.h@aist.go.jp

(4) #WAITLY . UOBOHMEESKILEENHEREELITOBELH 7,

99



BEF B4 BT P BEFV AV | B JFAa=f
B A AR S | ABB- |
Applied Phytochemistry 2 AR ANS505J FREDAR 62s2a3m
BHGEIAR - B2 R - GENF i HEa—F | HHERE | REPE | TR
it =R A AR ey
T I F—=E5 AM1333 H AGH .
KHEH 3 ENF (F421) * TR

<$H:4% B /Instructor >
Jbis  BE - WEIL K - KEE FnET

<{%%7 —~/Class subject >
oo A BRI & T 2B AEPEMRL T O SR KOS
The base and application of the animal product science mainly on milk, meat and egg

<IZZEo A L AEE/Object and summary of class >

A (Ir) AW EOBAEEDORG E LTO=RER (EREEIHEE) ([CoW\W T, BMWAEEDIZET 2
57 D BEAEIFIEIT DU T OBEFERCIT AT m I L ORI /e & 2 ok L TR %,

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%—U— R/Keywords >

ARG, PR RS F— X BRI, IV b ABE, T FT A T A TN FT 4 A v
YRAFT 4y 7 A BIERE, TAEY . FREREAES . BBstERR 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

<FEHOH|E B E/Goal of study >

- A - IR AR A Y O B RV & AR B RE M O BT i LA BRIE S 5 2 & T FERO BT BRTE 22 £ OIS
FIWFFEIC i C & 2 JEHERRE ) & T2 > 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.

<IRFENZE - J7ik L HEE T 7E/Contents and progress schedule of the class >
1. B SRR AR
Introduction to Advanced Animal Food Function
2. BIER SN AMEORY: ~3— 7 MR~
Lactic acid bacteria used for yogurt fermentation
3. AT S D AMEORY:  ~F— iR~
Lactic acid bacteria used for cheese fermentation
4. BN 7o —F DReL L AL AT 4 7 A
Intestinal microbiota and prebiotics
5. FERELL G0 A PR RE
Physiological function of fermented foods
6. fdFE & RABIZRIT 2 I
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Gut microbiota in health and disease

7. KR T w A T 4 7 R

Next generation probiotics

8. ME & ERIN DR AISE & £ DFIH

Research and use of lactic acid bacteria in China and Europe
9. MR FHEML X FLEET & 2 DL

Genetically modified lactic acid bacteria

10. a—F b=2ZOWTHERGL - LB T — 3 a i
Short talk preparation

M. ZPAEIc L bsva— =2 - TLEBUTF—va v
Short talk presentation by students

12, Z PRI D va— =2 - TLEBUTF—a v
Short talk presentation by students

13. Zi Pl LD va— b= - TLEBUTF—a v
Short talk presentation by students

14. LAR— MERL

Report preparation

15. L AR— MERL

Report preparation

< KAEFEAM 7 14:/Record and evaluation method >
W (20%), T LB LT — 3 1 (20%), LAR— b (60%) CREET 5,
Normal point(20%), Presentation(20%(, Report(60%)

< YE(i %75 % /Preparation >

FHMRFED [I N7 FF] BRO TERmEEREY:] OZICI Y, - A - SI0ImEE EHG L L To@E
DEE LY,

Another classes in 5 and 6 semester, “Milk science” and “Animal food function” are highly recommended to
understand the contents of this class.

<HFEPR LU EE/Textbook and references >
<HHE>
PR SE R I R 2 Bl AT T 5,
References are handed out in class.

<BZE>
ML BT 4 RAAWO YA =2« HARIBE T2/ R F k2. 2010)
Kitazawa et al. (Ed.) "Probiotics: immunobiotics and immunogenics”. (CRC Press, 2013)

<IFZFERHISL 7 E self study >
FRIEIZBDET % Fofh O SCk & Fide,
Read some recent articles relating to this class.

< FEF - FEEAOPZ ¥ /Practicalbusiness >

<fi55/Notes >(1)47 4 AT U — : B ROFEREFLHEIISCE E414, E406, E408 fHil/KKBEH (16 : 00-17 : 00)
(2)E-mail address: haruki.kitazawa.c7@tohoku.ac.jp, keita.nishiyama.aé@tohoku.ac.jp,
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wakako.ohtsubo.a7@tohoku.ac.jp
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RHFBA MO | % | enroows | BEEE | 79nee

IK B BN ) A B IS ABR- -
Aquatic Animal Physiology 2 AR APS510J FREDAR bbxf64a
BHEEHAR - R - ZEBF i HEa—F | HHERE | REPE | TR
AT HEEY R — .
. - AM1151 B0 pS
HIER 5 2o (M14) 1| m& X

<Y E /Instructor >
I Rk - B

<$2¥7 —~/Class subject >
IKEENINI1T D Fealt DAEBR PR R, & K FEHE AR I~ D Jis 451
Recent physiological findings in aquatic animals and their application to aquaculture

<#2¥ED B W) & BEE/Object and summary of class >

IKEEHARIAD /38 THE U TV D2 BT 2 iR 21013, Ao EMmRl 2 EnT 2L & bic, Tz
AR T 2N EH AT D 2 ERARARTH D, FAEITARE CKEHEEM IR T DIFE 0L Y
HIBFE G275, I B, BB LR AHA TRETHIML, & 5,

In order to overcome various technical problems in the field of aquaculture, it is essential to acquire basic knowledge
of physiology and the ability to apply it to solve problems. In this lecture, students will learn about recent physiological
research in the field of aquaculture. In addition, students will read relevant papers, which will be introduced and

discussed in class.

<#F—U— K/Keywords >
BOEATE, REAP, M, U=, v, THA
reproductive physiology, nutritional physiology, fish, sea urchin, sea cucumber, bivalve

<FH DB B IE/Goal of study >
BARW 720 2 % < FESZ LI kY, AP LA RERIIEATE 5 X012k b,
By learning many specific research cases, students will be able to apply physiological findings to solve problems.

<IRENE - Jilk & #E T E/Contents and progress schedule of the class >
KTH R D% LLF @ Classroom TEME T 28556015 5,
7 7 Xa— K : bbxfeda
1. U X OEFART: ($R)
Reproductive physiology of eels (Unuma)
2. B ORFEERY (M)
Nutritional physiology of salmon (Unuma)
3. U= OBEFHAETRY: (HBTE)
Reproductive physiology of sea urchins (Unuma)
4. F v aDRFEAERY: (H5E)
Nutritional physiology of sea cucumbers (Unuma)
5. “HHOERIAM Y (RIE)
Reproductive physiology of bivalves (Nagasawa)
6. AT K DWSGRRIT LRl (B, RiE)
Introduction and discussion of papers by students (Unuma, Nagasawa)
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7. ZAEICK D AT LR (B, RiE)

Introduction and discussion of papers by students (Unuma, Nagasawa)

A X DI L EER (B, R
Introduction and discussion of papers by students (Unuma, Nagasawa)
9. KA X DRI LRt (B, K1)
Introduction and discussion of papers by students (Unuma, Nagasawa)
ZHAEIC LD R L atam (B, R
Introduction and discussion of papers by students (Unuma, Nagasawa)
S R L atam OB, R

Introduction and discussion of papers by students (Unuma, Nagasawa)
2 Q%EGZ j(’l"tul B uﬂH (513% E/%)
Introduction and discussion of papers by students (Unuma, Nagasawa)

13. SEBAEIC L DRSGRIT L a8, RiE)
Introduction and discussion of papers by students (Unuma, Nagasawa)
LD R Latam (BBVE, &)

Introduction and discussion of papers by students (Unuma, Nagasawa)
15. SCEBAEIC K D RSGRI L Eie (B8R, RiE)
Introduction and discussion of papers by students (Unuma, Nagasawa)

< FiAE AT J77£/Record and evaluation method >
HI (50%) 38 L OFHR(50%)1C & b 345
Attendance (50%) and discussion (50%)

< H{j 8 % /Preparation >
B OBBRICEET 5ARFEEOR AL, BETHENTH7DICENE HICHAALLER D D,
Student needs to find a physiology-related paper that matches your interest and read it thoroughly in order to

introduce it in class.

<FHRHEEE X 0% E/Textbook and references >
UTDOEENSE LD,
The following books may be helpful.
SHBER EMEGETH AR O (E2EAE4R, ISBN 9784769912934)
MR 7 - SAARMIFEIGIRE KRB T AN (Bl EE)L, ISBN 9784425831210)

<RI FE self study >
BRI K OVKPESIFR ISy B OBk 2 703 L& BRI U CRtA TH D ZENEFE LU,
Students are encouraged to read various papers in the fields of physiology and aquaculture, depending on their

interests.

< FEF - FEEEAOPZ ¥ /Practicalbusiness >

<fi#&/Notes >ilZNA BT HEMMN HIUTNSTHHIEELZFH L TRV, NMEDHELL VDT, FHIC
A — LTl D 2 L,

Students are welcome to visit the office at any time if they have any questions about the lecture content, but should
contact the office by phone or e-mail in advance since the office is often not open.

E-mail: tatsuya.unuma.b8@tohoku.ac.jp
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ERHA HAT R PO BAFvAY vy | B 75 Ra=F
KB R i o aere | |
Aquatic Animal Ecology 2 MRS | \pggqy | PP | 23huqif
BHEEIIE - MR - GEEF R ERo—F | HHSEE | BEPE | cumEse
[EIIE:! B S —= . AT 4
) AM1131 25 "
HWER 33 4 (E421) A TR

<Y E /Instructor >
Jri st

<2¥5 —~IClass subject >

M < RPEICARD D Bk « fERR - BRETICEIT 2 RE RIS 1T 2 REEDRENT OV TEZ Z2IRD D,

Deepen your understanding of the role of agricultural sciences in various food, health, and environmental issues
related to fisheries biology and marine bio-resources.

<$ZED B & BEE/Object and summary of class >

HER B CERZIME S D BREBERIEIL, MBI AT 5 2 & TREKFEOWHA L b T e, NEREEZY
W&o TOARREAMIET 2R AE 726 LTV D, FRFIC, NEOTEEIOL 263, AMAFELFIE L CRE%
B2 BEEKREXT, ThAFPHERERREICEELZBIEL TS, 2O T, EMEICRT 2R REMTORR & B
DEENZONWTERZRD DL Z L2 AN ET 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—U— K/Keywords >
T—Ra A WHELE, WE~A a7 2AF v 7 ERERP—E A EWEEE SR BHAE
Food-loss, marine pollution, marine microplastics, ecosystem services, biodiversity, food self-sufficiency

<FH DB B IE/Goal of study >

RRE - R - BREEICEE T A5MEIC W, B OMEE LTIRAE L, BIERY A THAIE L OB R % R
OETHE LD,

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.

<IRFENZE - Jilk & #E T E/Contents and progress schedule of the class >
7 7 A a— K : 23hugif

1GEHIDO LV 7 F v —%%iE LI LT, FHDBEX2%ET D,

After attending the lecture, students will present their own thinking.

REHIDO LT F =3 A T v K HFAOFRMMTEI T —=E4 (41 E-421) TITVET,
2R OREHNEE 7— e 2 (FILuEhe)

Global food issues and food-loss

3HDKBIZ LB E R
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AMEHEREY e N F oA (i)

Marine pollution and Tritium
5.0 B X DR MBI

6.V AT N EWHE~YA 70T T AF v 7 (FIUEH)
Recycling and marine microplastics
7HEDOKHIC X D ERMAN
BIHFEAERER L AR —E X (HILIFH)

Marine ecosystems and ecosystem services
QIO AT X D& AR

10 EMZRRIE & BBHEREIXTNL T2 Oh (i)
Are biodiversity and food production compatible?
MIEDOK BHIC L 58 RE

12,88 B AR R & b A (RTILREET)

Food self-sufficiency and food imports
13.HEDH B L DB MBI

14 33T

15. LA — MERK

< i /7 1%/Record and evaluation method >
HE, BRWOT 4 20 v v a VRFICE D REICEHET 5,
Attendance, discussion and so on are evaluated.

< YE(i %75 % /Preparation >

ERIENT 27 F A PN SBEBIT T ORAMT 50O TEAMI B Fid, BEHEEHEEZ HRL 72T TR~ %
T5HZL

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

<#HFER X 5 E E/Textbook and references >
Ecology of Coastal Waters: With Implications For Management (by K.H.Mann) |

< PREREFISL 8 Iself study >

FELEZRECOWTTFOTFELTLLDZ L, £, BHOWNET —~ L OREMEL, TOREERZLEHAL Tk
<o

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.

< F2FH - R ¥/Practicalbusiness >

<fi#/Notes >E-mail: skata@tohoku.ac.jp OKFEEERATELDE  FilZsk)
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EF R4 AT PIE CERDZVPZE I iF 22 )7 ra=F

K 7 oo omer |
Aquatic Plant Ecology 2 HITHRRER APS513J AR kqiuopv
PHAIIH - W - Gy e BEa-F | US| BEPE | ke
GBS PRI E I 2T ]
. e AMA1111 |
KIEH 3 EEEF LR A g HA ESpia]

<Y E /Instructor >
HA B

<$2¥7 —~/Class subject >
a7 BRI O R
Ecology of laminarian brown algae

<#2¥ED B & BEE/Object and summary of class >

a7 BREGEEO P THE S KSHEMTON TV DY YA T v NV T 2ET /0 LTRY BIF, Eicz
DAL RMEIZ DN THES, 7% A S OEFCEH SR OB 2 X —RGHERFED D, 1LLDIC, Vx4 T v
N7 VT DREGAERF OOV TR O, RIC, ERARMEFARO R OBREE & % 2 ITET I ERES LR 22 B OAH B
BfRIC W TR L T <,

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—7U— F/Keywords >
BHEAERER, X AT M MERAR BT, T2 X7 N AESY, BL—¥— U=

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

<FHDHE B IE/Goal of study >
K BEREN D AERE LBV I HOW T OB A RO D Z L 2 HIE L+ 5,

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

<IRFENZE - F7ik L HEE T 7E/Contents and progress schedule of the class >
KAREETTIA T A AREDONE %, LLT D Classroom THE - #2HLL £,
7 7 Aa— R kqiuopv  F 2T A v OEITHEFREREBG OTIE & MR T £ 9,

AvEREIvary Vx AT R VT ORI ONT

. Introduction to the studies on giant kelp

L EMRIBREE IR - R - HER - IRJE

. Abiotic environment-1: substratum, sedimentation and temperature
L FEEMRIBRIEEEIN-2 ¢ ot & SRARR

. Abiotic environment-2: light and nutrients

. FEEMRIBRIEEIN-3 ¢ KB E

. Abiotic environment-3: water motion

A DA W W DNDN -2
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5. BTG & -1 BTG - A Z AR

5. Demography and dispersal-1: demography and metapopulation
6. AN & TH-2 0 BIH - B

6. Demography and dispersal-2: reproduction and spore dispersal
7. EBRLE W3 v— RNV - i

7. Demography and dispersal-3: seed bank and genetic structure
8. fiDFE LD

8. Review-1

9. FL—y 7 STy =0MAR%

9. Grazing-1: kelp-sea urchin interactions

10. Zv—vr 72 U=OERET - UV X—2T 7 K

10. Grazing-2: sea urchin grazing and reverse shift

M. L=V 0 73 WHANWART L—H—

11. Grazing-3: other grazers

12, B ERBIAT—F1: RUICK DR

12. Predation and trophic cascades-1: fish predation

13 B ERBIRAT—F-2: BT AL —|CLHHE

13. Predation and trophic cascades-2: lobster predation

14, HEBLRBI AT —R3: Tyaglofas

14. Predation and trophic cascades-3: sea otter predation and other predators
15. 2RO FE LD

15. Review-2

< & EE At )7 :/Record and evaluation method >
WHRIMBIINEEZE O TLAR— MEHEIT-TLH I, ARF4ERHESNEEHEO LR — FORFIZEL-T
AR 21T 9 o

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

< HEfj 5238 % /Preparation >
TXANEFENIFHATEBL Z L

Students are required to read textbook beforehand.
<HFEE L %% E/Textbook and references >
# Rl : Schiel DR & Foster MS (2015) The biology and ecology of giant kelp forest. Univ California Press.

BEE - BEERE | BROETICE D CRESURCE B A 120 2

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.

<FZERFfEIS T E self study >
TRAPNEHERE I RAMT -0, BELCRIBHATHEREER T L

Students are required to read relevant papers to help understand the textbook and lectures.

<3 - FEEERRE ¥/Practicalbusiness >
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<fi#&/Notes >4 7 1 ZILEFAHEM (AHK) E315 (3 W) /KEWREM/EREYHEE, 7 —/L FHAEICHTWS 2
EMZNOT, FATOEFEITA — A THE L THES ZEREE LW, #HEBOTRITAT T 4 ATBDLHEERE
|

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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RHFBA MO | % | enroows | BEEE | 79nee

KPELRIL 455 o mer | |
Marine Biochemistry 2 MRS | \pggpay | T | PIj36zU
BHEEIIE - MR - GEEF R ERo—F | HHSEE | BEPE | cumEse
[EIIE:! B ERE Lo )
) PR AM1421 N
AR 2z LR 8 R gk AYTE

<Y E /Instructor >
HREE (R

<$2¥7 —~/Class subject >
IKPEAMEIR DR, ML /A, EEAM B DWW THEET 5,

To understand the characteristics, diversity and availability, effective methods for utilization of marine bioresources

<#2¥ED B W) & BEE/Object and summary of class >

IKEEAEYEIR & AEWEIRE OXIE LR 6 216 QLB -CREROLF/ L PR 2R FEEIZ DV
T, RIEOFIRTR L, AP L OFEER L2 b L, Wmpe i, B I T TR LLFmme 7 L2l U TR HE
fREH 2,

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—7U— F/Keywords >
RPEEAWEIR, ZARME, BREEHE, Bk, BRI, A(LZ0ReE, BREEMERY
Marine bioresources, diversity, environmental adaptation, composition, effective utilization, biochemical properties,

functional substances

<FH DB B IE/Goal of study >

KRPEBRIFZ LI DT DREREM B EMTEHE L . TN LN SARRBERICEIG L2/ E L Ta=— 7 AR
FRAAT ORI A N = XL EH L CND & KEAWGIROR Sy, SRR, TR, MEFEOREIC OV T
WRERZFFD Z &R TE, S OICFRRMNREENMMOIENREFETE 5L 01225,

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

<IZFEWNE - Fk L EEE T EIContents and progress schedule of the class >
IR EEE IR D ERE ALy D FFE About the characteristics o f  marine bioresournces
% 11E : Ao Components in organisms
%208 KEEEM ORI BT 5 5%
Lectures on the components in aquatic organisms
FI3ME BN ULI-HEICEAT T LB T— 3 (1)
Presentation of the assignments and discussion
Fall BRLUZBEICET 27 LB T —a -(2)
Presentation of the assignments and discussion
F 5 M AR, R LA — MMERR
General discussion, report preparation
IKEEEIRD & 737 B OREER RO, FEEEM 22 & ket - 1R T 72 I oW T, Sk A RIZIEE-SN T
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B3 %, To understand the structureand functions of proteins from aquatic organisms
el NI RTF RICHET DR
BTE OKEAYO S T EIZET DR
Lectures on proteins from aquatic organisms
8 MR L A-HEICE T 2NEO T LEYT— 3 (1)
Presentation of the assignments and discussion 1
Hom B LFEICETANAEDT LB T — a3 -(2)
Presentation of the assignments and discussion 2
B oM AT, REICET D LA — MER
General discussion, report preparation
KEEIRDOEMBERRICIR b 2R, KTy, X IR EDER & ZDORIBIEIZOWT, ZERE$a 4 JA7
3%, To understand the properties of enzymes, hormones, vitamines, etc.
H 1 1IE : RIE ORI IZ OV T O, FREORR
H1 2\ KEAEYHROBEREMER D I BT 5 528
Functional substances from aquatic organisms
13 BN UZBEICET AT LT — a3 (1)
Presentation of the assignments and discussion 1
1Al BN UZBEICET AT LB T — 3 -(2)
Presentation of the assignments and discussion 2
F 1500 AT, WEICHET D LR — MER
General discussion, report preparation

< R AERTM J775/Record and evaluation method >

I DA Al U PR B R I T L AR — FOWNEIZ Lo TRHIMd 2. fHMliOFIE 1 ZE 41 30%.
20%. 50% &9 %,

Based on the performance and reports

< Y % /Preparation >
EHANCRA SN2 ER 2R L., BMEREZEEL THhOERICEZ &,
Read through the texts handed in advance and then attend the class after thinking about the problems

<HFFER L B EFE/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

< PREERFHEISN - Iself study >
R THEZONIZREICOWT, SCFEAIC LD S SICHRAERD D,
Try to read more papers and deeply understand the content

<FEF - FEEROPZ¥/Practicalbusiness >

<f#i#E/Notes >3 A7 1+ A7 U— Office hours : /K T1% Aftereachclass (12:00~13:00). WF5E5E THk,
Z OIS T S ATREZRBR D 32411F %, Needs appointments

¥A—/LT FLZ: nakanot@tohoku.ac.jp (BRI

X R— A~— : hitps://lwww.agri.tohoku.ac.jp/suika/index.html

MIBEF IIFRICa 27 NERH T L,  Contact us in advance.
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KPR RN IC A D

»HD

BAbLHDLOTY 7 AN—LEHERMD Z &, You need to check google classroom.
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RERAL AL PO BEFVAYY | BRRARE J5Ra-f

N B AW R R ABR-

Advanced Lecture of Integrate 2 I AR ARG bgvdnnk
- APS523J
Aquatic Biology

BRG] - ME R - Gy i = wRa— N | HEEE | REPE | EEmERA

BT -

e 1% B J&Hn AM2701 At *
Z oot % 1 JEH HA papid}

<Y E /Instructor >
wHE - ER

<$2¥7 —-~/Class subject >
BB DA SRR L 2 ORI

Marine Biodiversity and the utilization around Oshika Peninsula

<#2¥ED B W) & BEE/Object and summary of class >

BRSO RS, b 0B (&R SR LORE (B AET 570, HREROESGE L 2o T
WD, FEio. MOWEEAEY b AL L B EOBIRANEIE L TR Y . @mWEMSERMIEA =T, Ik R AT
AxIE, ZOZRREN S RN D BEEZ I C& e, —FH T, B RHIE & jw;%#}i & L GEFO NFEENC
Lo TRERECAEMBE bk < fi%ﬁ*i%s?”fb\ o JOOEFETIE, AR B AIC R T D InREREL R K OVKEE X
G E G A TICEMSIRIEIZ DWW THEO, Rl vl RetE Ze RIS M o 7= 3RRE & MR IR | _’Db‘fuﬁ%‘?é [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.

<#*—U— R/Keywords >
FEHEE S, INRERER. IR, EWMSARE, BAERE, JKiE, B, SE, EE
Oshika Peninsula, Coastal environments, Coastal marine organisms, Biodiversity, Aquaculture, Fisheries, Tsunami,

Disaster, Reconstruction

< OB HIE/Goal of study >

1. AR EJEL O MRS & FRA# T %, /Understanding the geographical features of the Oshika Peninsula.

2. HENEE O EEE 2 Ff#9 5, /Understanding the coastal environment around the Oshika Peninsula.

3. HEEEEEDICBT DI EM OSHEMEIC OV CHESET 5, /Understand the diversity of coastal marine
organisms around the Oshika Peninsula.

4. PR EEL TIToN TV S IERBIZ DWW THET 5, /Understanding the fisheries that take place around
the Oshika Peninsula.

5. HALKFEPEHHIE &S BB AL OB FRESED LRI G XA R EBIZ O W TEMRT 5,
/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. FRROMAAZS LITLT, HEEREBEBRIZE T 5 EWH A ORHE R REMEIC O W THR TE S L 01025,
/Based on the above knowledge, be able to discuss the sustainability of biological use in the coastal area of Oshika
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Peninsula.

<IZHEWNE - Fk L T EIContents and progress schedule of the class >

BEMNERM (K ICEHBEL TS, ERHERE LTOEN, Rk >TidA I v Ehidd s~
Fikze & 725, FEIZ Google Classroom T7 7 v A4 5,

7 7 A =@— K : bgvdnnk

Tl A X AL O LS OBERM (1) /Guidance and geographical features of Oshika Peninsula
(1)

%5 2 0] AEEEEOMBERFEHE (2) /Geographical features of Oshika Peninsula (2)

%5 3 8] AEEERIR FEOWENRSE (1) /Marine environment of the Oshika Peninsula coast (1)

54 (8] HEEEEDREOWLEEREE (2) /Marine environment of the Oshika Peninsula coast (2)

%5 5 8] ALEEERIR FEOWENREE (3) /Marine environment of the Oshika Peninsula coast (3)

%6 [ HEREEBINFREOWEEAMO LN (1) /Marine biodiversity of the Oshika Peninsula coast (1)

o957 18] FLEEERIN R OWEEAH OSEPE (2) /Marine biodiversity of the Oshika Peninsula coast (2)

% 8 o] HEE BN FEOWLEEH DLEME (3) /Marine biodiversity of the Oshika Peninsula coast (3)

%59 [n] ALEE-EELO/KEES (1) /Fisheries around the Oshika Peninsula (1)

%10 [\ 4EREN-E AN OKFEZE (2) [Fisheries around the Oshika Peninsula (2)

%11 [\ R AT OKEEZE (3) [Fisheries around the Oshika Peninsula (3)

12 [\ ME LA AR FAERRRICE 2 782 (1) /Impacts of Earthquake and Tsunami on Coastal Ecosystems

(1)

13 [\ MUE LA FAERRRICE 2 7% (2) /Impacts of Earthquake and Tsunami on Coastal Ecosystems

(2)

%514 (8] HIGE & ENANRERERICE 2 722 (3) /Impacts of Earthquake and Tsunami on Coastal Ecosystems

3)

%15 0] F & LA Fm/Summary and general discussion

< kA& /7 75/Record and evaluation method >
ZEERE L LAR— M XS,

< Y %5 % /Preparation >
Brica L

<HBEB L U5 EE/Textbook and references >
Hrica L

< PREERFRISN - Iself study >
Friz7z L

< FEF - FEEAE/Practicalbusiness >

<{#&/Notes >EMZEITMRZ T 5, TROA—LT FLAGEIZHWEDED Z &,
HH%SE - minoru.ikeda.a6@tohoku.ac.jp (). toyonobu.fujii.a8@tohoku.ac.jp (&)
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RERAL A PO BEFVAYY | BRRARE J5Ra-f

AW R ALS-

Biological Oceanography, 2 I AR ARG 5jy57bm

APS503J
Advanced Lecture
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn

% MR R o — e .

KR 3 s 2 mEE (AM14) AM2332 H A ESRia]

<Y E /Instructor >
Kk Fnn

<2¥ 5 —=IClass subject >
MR F DR D b E Y 7 A
Current topics in biological oceanography

<#2¥ED B W) & BEE/Object and summary of class >

HUERBREEITMHE DIAAEIC K o CREREEL 2T, MR SN TE o, WFEARRITME LABRE RESERD
7o, ERERARER T DY b B TS b e > TV D, WHFEAERER ORI E T D ARR A PERE O AW B+
2 FFIE, MEEAEREROBE L Z OFMHRIC L > TRAIRTH 5, ZORFET, EWilEEFORAT#RE A 2 &
WRNWE S| Ao EEk & Lice IS —L 35,

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—7U— F/Keywords >

WEEDBREE &AM ORI, WS, MERREEOZE L, #2iEl

Marine environment and adaptation of marine organisms, marine ecosystems, global environmental changes,
disturbances

<FHEDHE B IE/Goal of study >

WEAEREREMEA T 2 M L R & OMAIER . ARBRMPHER S DA, HIBKEREE OB ITKT 3 D UEFARRR
DIVEZEME L, 4 B OHERBFBEOBEICOWTH LEZ#m CEDNEDTDHZ L EBIET,

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.

<FENE - J7ik L #E T E/Contents and progress schedule of the class >
stffzEDO—% . LI T o Classroom THUE - #2{fk L £ 9,
- 75 Z=a— K 5jy57bm

BATOTATI 2 B IR DY, BRI TRELED D,
1 MREFEAEY O Z R DWERE & 3V D02 2 b o)
1 Characteristics of marine environment compared to terrestrial environment
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2 WREERER DAL & R EME % BT D ARRAEPERE OBERE & 1TV 72 5 b D
2 Function of lower producers that control the stability of marine ecosystem

3 BB DUHFREIICK LTy P AREIXW DR DINE AT D0

3 Responses of benthic community against the marine environmental change

4 HIERRBE L & REARRER & DA AAEH]

4 Relationships between global warming and marine ecosystems

5 BRI & AL

5 Natural and anthropogenic disturbances

< K AERTAM 7 #:/Record and evaluation method >
B OFRI & FtR B K OB FHTREOBET), REICT D LR — F ONE LI
Reading and discussion ability and evaluate the content of the reports on the assignment

< MEfj 528 % /Preparation >
EMIEEFDOIEBEEEFZ L TNDZ ENEE LR, AT,
Acquire basic knowledge of oceans and organisms living there

<HFER L U5 EE/Textbook and references >
B XTI B S RER IS > TS
Introduce the books and papers before the seminar

<IZHEWRHISL 7 E self study >
A O E
Basic and applied knowledge of biological oceanography

< FEF - EEEAYE ¥ /Practicalbusiness >

<fiiiZ/Notes >A47 4 A7 U— : LWHITEFZE  HHEAEH 14 FFE~16 I
A—)L T R L X : wsokoshi@tohoku.ac.jp
(772U, LitmER - REFLAMS b IEE RIS AT %)
Office hour: 14:30-16:00 Wednesday, but whenever | am in the office
email address: waka.sato-okoshi.d3@tohoku.ac.jp
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RHFBA MO | % | enroows | BEEE | 79nee

A B AR T R i e 2 ABB- P
Marine Life Science and Genetics 2 R APS513J R hueexel
BHGEIAR - B2 R - GENF i MwRa—F | EHEE | BEVE | s
AT HEEY R — - -
KEEE 2 s 23S (A414) AM1424 H AFE I T

<Y E /Instructor >
B B - g IEE - W FC

<2¥5 —~IClass subject >
RERAETELEEDOKEE - XA A A F AN —~DEH
EARBIZARME DRI & AR B9 2 Bam & £ DG
Bl 7 — % ORI BT 2 Fik & OF R E R OCWIERE R ORI
Developmental genetics and engineering in fish, and its application to aquaculture and bioindustry.
Basic theory of sustainable use and conservation of genetic resources

Sequence data processing methods and their computational efficiencies and accuracies of the outputs.

<#2¥ED B & BEE/Object and summary of class >

O, AR EEREROAGHFAEZBME L, LTO =20 B IOV T ORI OB &8 LW, 2h
SOISHIZOWTHEHT S & & HiT, S%OMIERBICOVTHMT 5, — 2 HNREORETZEEZOIGHTH
Do O HPRBEORRER & REBIR P ROEGEOEN Th 5, #EK LICHE Lo 2 EmEIT, 2 b % 1
F <R THEKGE FTREZR BERRE TR & 72 08, FIM D EZRRNITHIRT 2 LW o) S ZBAUTEER Th 5, NE
WX DBEEROBMBFRIFIC LY PRIEND U A7 OFlids LUV R 7 B PIC OV TGRS FRITLR D & LT
%o ZOANEMIERFOEE OB Th 5, BT — & OLIRIZEE T 2 AN e FIEIZ OV CTHEERIN 7015 5 % PRAE
LTWeZ & & biT, ZNENDFiEZ AW E ORI RSB R EORIZ O W TER K UERE T 2,

Students will understand the methodology of developmental engineering, such as gene knockout and transgenic
technique used in fish, and their application to aquaculture and bioindustry.

The second topic is, recent feature of the genetic improvement and conservation of genetic resources. Genetic
resources possess an infinite possibility for use, if we use it properly. And it also has risks of extinction, since it is a
creature. For the management of genetic resources, the evaluation and management of extinction will be discussed
from the point of view of population genetics.

The third topic is, recent trends in bioinformatics. Students will understand theoretical backgrounds underlying basic
techniques for sequence data processing and discuss characteristics, such as advantages and disadvantages, of the

techniques.

<F—7U— F/Keywords >

AT, AR NT ) AFJE, KEWEM, BIoEM, MK R., BEER, £EEE. £EHOFY A X, T2
5988, Fre9RIE, 74 A b

Post-genome researches, developmental engineering, aquaculture, fish genetics and breeding genetic
improvement, genetic resources, population structure, effective population size, inbreeding depression, sustainable

use, alignment

<FE oFE A E/Goal of study >
RBICBIT 2 LFECRA NF ) AR O EGE OB A, AR T BEHAM O IKFELED ~DISHDOBURIZ DN T
FO, ENDESBROMSIISHT 28152 52O 5, ANHOBBNSEOEARRFEL, L ZOIEHIZ O\ TEiFE
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ERD D, BIZEROFMIZHES VA7 28R L, 26 &Mk - FET 57200 R & ¥ 5, BHBIEFOERIC
S BEMSHEERETFIEORERN ZHCOT D, £o, BFIT — % ORI 2 Fik L EOFHFEHER L
PSR ORI ONWTES,

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.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
stffzEDO—% . LLF o Classroom THUE - #2{f L £ 9,
7 7 A@a— K : hueexel

B 1A R T AT A ERAET 1 (B

Developmental system and developmental engineering in fish-1

2 SERAEY AT A ERBAETE2 (BiH)

Developmental system and developmental engineering in fish-2

%318l =T VN E HIHAD N, A A o F A Y —~OFIH (HiF)
Application of developmental engineering to bioindustry

H 4l AT Z2OMEHEEIEA~DICH-1 (B

Application of developmental engineering to aquaculture-1

%51 FEAE T OMEHEEE~DIGH-2 (#H)

Application of developmental engineering to aquaculture-2

%56 8] S OBRHIZAENE LMY A 7 OFEAM (Hg)

Evaluation of genetic diversity and risk of extinction-1

857 18] - SEFOBBHIZAENE LMY A 7 OFEAT (Hg)

Evaluation of genetic diversity and risk of extinction-2

%8 Inl - FEFEIFA N OBUIR & B AEMEROMBE (i)

Current statue of use of genetic resources and management of parental population-1
559 18] LG PEAH OBUR & BAEREHEOME (i)

Current statue of use of genetic resources and management of parental population-2
%510 [B] : AT DR O MEH & IR OBISAIBE IR (FFlE)
Genetic improvement and prediction of genetic effect in selective breeding-1
511 [B] . MRS DR O MR & IR OBISAIBE SRR (FFE)
Genetic improvement and prediction of genetic effect in selective breeding-2
F120E : 2EFIROLERESIOT 714 A hOFE1 (BEH)

Principle of pairwise and multiple alignment-1

A3 M 2RISR OB ERSNOT T4 v A2 hOFiE-2 (FEH)

Principle of pairwise and multiple alignment-2

B4 18] AT OT v T AOFE (B

Principle of sequence assemble-1

FA5[E] AT OT v T AOFE2 (EH)

Principle of sequence assemble-2

< FEAERTAM )7 #:/Record and evaluation method >
TLEBrT—vay, fmimB LR — ML o TREliT %,
Students are evaluated on their presentation, discussion or report..
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< YA %% % /Preparation >
WBOEECTHERTLERZH S - CTlATT 50T, PEHLTEBZ L,
Since references for next week are handled out, students are required to prepare for each class.

<HFEE L %% E/Textbook and references >
BTGB L, BRETHOV 2R,

(BERF) 1) =y By VIREEYSY: : 2T v 7 (KM | 2) EHERFEAM(1987) : ~— Y — (A -
FAFER) | EEEAE, 3)RHIOBIR(1977) : RPIE, B RFHRE, 4) BWEEOERT(1994) : Tk, 4 =R
FHik%, 5)Conservation and the Genetics of Populations (2006): FW Allendorf and G Luikart, Blackwell Publishing
RAEEWT(1998) : 6)R. TV~ v 7 - NEFESR, C—HRE H

References are handled out at every class. No textbook will be used.

<{ZZEREfEISLFH self study >
RSB ICHIZY |, FEEEHEZ THE, BEEH T2 L,
Refer to rlated books in the library. Review of classes is also encouraged.

<HEF - FEEROFZ ¥/ Practicalbusiness >

<fii#/Notes > (1) A7 4 AT U—  fZ¥EKTHR, HUBBOMRETA T 4 ATV —2&T D, B, EET
BRI & = AT B,

(2) E-mail address: £ hayato.yokoi.ad@tohoku.ac.jp. 8 masamici.nakajima.b6@tohoku.ac.jp. &
yoshifumi.saka.ac7i@tohoku.ac.jp
Questions are accepted at any time.
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RERAL AL PIES BRFVAY vy | BREAEE J5Ra-f
BR LR TR ABR-

Advanced Environmental 2 I AR AGE519J ARG szww5js

Economics
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
e SR SRR
HiE R 5 - SRR 1 AM1331 HAGE Py
o (N212)

<$H:4% B /Instructor >
A E—He BB KR

<i%%7 —~/Class subject >
BB F D07 7 a—F & FIEF RO FIEIZ OV TS,
Learning techniques and skill of empirical studies from environmental economics.

<IZZEo A L AEE/Object and summary of class >

AEFRTIZ, R - BEEZ D CHEMSERMECHIBRERENE, 7/ nzan o —7R Bl 20T, PRI EREY
b EITEBEISE 2B 20 BERFE O NN O HES T EmICOWTERR LERET 2,

In this special lecture, participants will be required to give presentations on biodiversity and global environmental
issues, and agroecology etc., related to food and agriculture. And students will discuss to learn about methodologies

from the perspective of environmental economics.

<F—U— F/Keywords >
W RRIERGE o - BREEANE - AREAR - HH2faxX b - 7/ nzanv—
Biodiversity economics - environmental values - natural capital - social costs - agroecology

<*FEOFE HIE/Goal of study >
BRERE P20 S ESERBEICOVWTES L & B2, MERDHEEZBEBT 5,
Students are expected to understand some issues on environmental economics and to learn methods of analysis

on these issues.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
KR EOERRCBAMOLEZLL T Classroom (77 A=2— K szwwbjs ) Tl - L E T,
RFENEFIIWENSHA L E,
Lecture materials and announcement will be delivered on Google Classroom.
Contents and progress schedule will be announced at the first class.

Class code for joining Google Classroom : szww5js

< At ATAf )7 #:/Record and evaluation method >
WMENELT A ATy va  TIMEL £
Grading will be based on student's presentation and discussion.

< YE(i %75 % /Preparation >
AL - R L REEGRIEICET 5 A IRIA < BER L TR ZEMEE LV,
It will be required to look into academic papers on food, agriculture and the environment on a regular basis.
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<HRER X 0% % E/Textbook and references >
<FZHERHISL 7 E self study >
BHWEITGEERPICZ T2 & L b, MR, s TS LET,
Questions and comments will be welcome during the class, or in the laboratory at any time.

<FEF - FEEEAOPZ ¥ /Practicalbusiness >

<{#*/Notes >
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RERAL AL PO BEFVAY vy | BRAEE J5Aa=F

IS IR0 8 A ABR.
Advanced topics in Regional 2 AR AR ffrjlsc

. AGES527J
Resource Planning
BRGEIVIN - MR R - GENE i = wEa— N | SR | REVE | FumEsn
H g R ERE L= E .
. . . AM1141 Fist %
HIEH 458k VAE 1 0= A X

< 2% 5 /Instructor >
fAH %%k - k% TH-MAGEZI EUSTADIUS

<$2¥7 —-~/Class subject >

BRET & MR AN AL 2 Ml A2 ORFERIT 11T T Mtk | MU SN A 2 2 I & B 2292 7o D 0 RO HAIC
DNTHES,

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.

<20 B L% ZE/Object and summary of class >

BRI ERFOMNL, GIS (MBERFHRL AT L) | VE— MU 7| RERSABEBERN, ITREREDOT—~
WCAIL T, SR 0@ LT, idittsy . usR 6 il m ¥ 258 RREIC DOV TS,

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%—U— R/Keywords >
GIS. UE— bty RER. RERSBEIERIN, IT RBERI
GIS, Remote sensing, agricultural statistics, Environment conservation agricultural technology, ICT in agriculture

<= OB HEE/Goal of study >
s R 2R 2 22 MR & & B IR SR RERIR O A DI A, BUROIT AT 5 7O DI RI R & F
BalsZ txBET.
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

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >

JR BB TITWE T, BRIYEILRE ORI 7R 05 &, LLF O Classroom TEUE - 552 L 03H 0 F
7

7 Z A a— R ffrilsc

1TEHKEOEMZONWTHELTA L, ZEAFICOWTHEHMREZIRED 5,
Introduction of instructors

23.GIST—ZDAF (Y : KETE)
Acquisition of GIS data (C.YONEZAWA)

3.GIS 7 —ZMF R (Y : KETH)
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Visualization of GIS data-1 (C.YONEZAWA)
4MEFEFT — 2 DAF (Y REBETH)
Acquisition of static data (C.YONEZAWA)
SHET —Z OHIFIC L HF R (Y KETE)
Visualization of static data using GIS (C.YONEZAWA)
6.5 ESIT AR (Y M E.7Z v X)
Introduction to Quantitative Analysis (M. E. FRANCIS)
THRNAFREENAEME Y MEZ7I7 UV R)
OLS Assumptions and Causes of Endogeneity (M. E. FRANCIS)
8rmRErvarT—HOWAEMEL Y METZT U TRA)
Addressing the Endogeneity in Cross- Section Data-1(M. E. FRANCIS)
9. /yuAkRIZvaryT—XONAERK2 (HY : M.E.7Z > &) Addressing the Endogeneity in Cross-
Section Data-2(M. E. FRANCIS)
10, NRFUTFT—FONEME (Y M E7Z T R)
Addressing the Endogeneity in Panel Data (M. E. FRANCIS)
M. BEREDOY RV A L~ (Y fAHZK)
Risk Management in Farming Businesses (T.
12, REREOFE (Y AHEK)
Planning a Farm Business (T. SUMITA)
13. BERBEOMB~RU AL N (Y 4K
Farm Business financial Management (T. SUMITA)
14, FHEEERE OBHER (Y - AR
Labor Management on a farm family Business (T. SUMITA)
15. REMIO~—rT 47 (Y AHEE)
Marketing of Farming Products (T. SUMITA)

< R AE RN J775/Record and evaluation method >

HFRIL L LR — b RO EREIC BT 2 SN B OV T, TR0 & oMb, EENMEDLN TV
2, FTBEETLER - T XICOWTHZBR LTV N2 EIZL - THMT 5,

Grading will be decided class attendance and attitude in class, reports and presentations.

< HEfj 5238 % /Preparation >
AARRZEOBUR & ERIZE 2 ARG LR TR ZEBEE LV,
Students are expected to have basic knowledge on the current status and history of agriculture in Japan.

<HBlEB L U5 EE/Textbook and references >
o2 L
No textbooks will be used.

<RS- E self study >
F—U— RERLEEDBHIZONT, BB SCRIC L0 BRERD D Z ENEFE LU,
Students are expected to understand the subjects showed by keywords by related books.

< FEF - FEEEAOPZ ¥ /Practicalbusiness >

<{ii#%/Notes >PC zH\WrEHZBZ 25, 7V —Y 7k (QGIS) OHHZETET D,
KH =RV arvEfFed 52k, RuERGEFINHRT S 2 L, CREMYR)
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FIWA b A —)L ; KRBT EMERR (chinatsu@tohoku.ac.jp) # 7 4 A7 U — : HANZ A — VS TRIWADED Z
Lo

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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RERAL AL PO BEFVAYY | BRRARE J5Ra-f
BAEARE T ¢ — /v REIE 5w ABR-
Advanced Course for Remote 1 I AR ARG 7cvknrj
: AGR525J

Sensing and GIS
BRG] - ME R - Gy i = wEa— N | SR | REVE | FumEsn

BT P e .

Z oM ik % B JE % AM2702 H A pogid]

<Y E /Instructor >
ki TH

<$2¥7 —-~/Class subject >
B ZE R BT 2 IO T B A AR T« — 0 RO - F94 - fifdr - Hilg
Observation, survey, analysis and management of integrated field using spatial information science.

<#2F¥ED B W) & BEE/Object and summary of class >

BEELERT 4 —/b FHIEZOBRE L BRI, 74— FENBIOMET —2 DG 1 SIT & 58I L O
FHEE7 V=V 7 FEFIRHLUIZEE AN THIZOT D, ZiEOMKRIZIIGEUT My 7 22 RIRT 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—U— K/Keywords >
GIS., VUeE—bhtrvrvs, HAEEERT — K
Geographical Information Science, Remote Sensing, Integrated Field

< OB E HEE/Goal of study >

SR FERMEL, CULOOHEERATE L2 L2252, 74—V FRF~DIEHIZHIZOT 5
Lo

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.

<IRENE - Jilk & #E T E/Contents and progress schedule of the class >
SBT3 CITWE T, BEILRE ORI 7R DS, LLF O Classroom TEUE - i35 L 3H 0 F
D
7 7 A a— K : Tevknrj
1EEAERET — /L R EZEMIEH
Spatial information and integrated field science
2. 28 [ R o 0D FEAfE
Basic knowledge of spatial information science
3ZEMT — X DFR
Preparing spatial data
4 257 — % ORR R
Visualization of spatial data
5.251 7 — &% OHfS
Access to spatial data
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6. HARDZE/M T — 4
Spatial data in Japan
7R OEMT — 4
Spatial data in the world
8. ZE B DIE M
Application of spatial data
9. H D Z2 R 15 R
Spatial information in agricultural science
10. 22T — % 2 FI A L7 s -1
Practice of application of spatial data - 1
122 RT — % 2 F A L7 EE-2
Practice of application of spatial data - 2
12,28 IE®T — 2 2 FI A L7 E#E-3
Practice of application of spatial data - 3
13. 22 MIEWT — % 2RI A L7 54
Practice of application of spatial data - 4
14. 22 EWT — 2 2RI L7855
Practice of application of spatial data - 5
15. 22 MIFWT — % ZFIH L7 #H%5-6
Practice of application of spatial data - 6

< FiAEREAT J7 7£/Record and evaluation method >
BREA~OBMIRIO60%), 7LEBrT—2ar b LILAR—F (40%) 12Xk 5,
Students are evaluated on their points from attendance (60%) and presentation or reports (40%).

< {38 % /Preparation >
FEEILTLLHLEL LA, REAFICOVWTHEE L, EAEEHIFETIT 2 L,
Students are expected to review you learned read handout precisely. Preliminary knowledge is not necessary.

<FHFRHEB L U055 E/Textbook and references >

Quantum GIS A = (54 EHBT)

B LBRERED DO Y E— ey - GIS - GPSIEM A B (FRALHIR)

An Introduction to QGIS( 3 rd edition) (Kokon Shoin, in Japanese)

A Guide to Remote Sensing, GIS, and GPS Applications for Agricultural and Environmental Research (Morikita
Publishing Co., Ltd., in Japanese)

<{ZHERFfEISLFH self study >
gkt ER LA E
Self-study using handouts.

<HEF - FEERYPZ 2/ Practicalbusiness >
O

<fii#&INotes >(1)3HE B> CIRBIRHIC FAEM A — A7 FL AT S (1A F~1 ARz 7).
(2)/ — FYavERBTH L,

B)H7 4 AT U — : fESPITRINZ (1T 5, R A — LT O = L,

JRER AT 2 F  N210
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(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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RERBEA AL PO BRIV ALY | B J7Aa-k
] BRBASE 7R i ABR-
Advanced Topics on International 2 I AR B glyonnh
. AGE520B
Development Studies
BHZEHAE - R A - e i = wEa— N | SR | REVE | FumEsn
SR SRR -
3 NG 2 77 [EGE .
HWEH 4 uﬁ%}gf)él AM1241 a Xt

<Y # & /Instructor >
AR B- -KEENI MINAKSHI

<i%%7 —~/Class subject >
EBEBHE I B 2 FETE DR & = O30T k034 Understanding some issues on international development
and also learning methods of analysis on these issues

<IZZEo A L AEE/Object and summary of class >

AT, FEICLDIERHEFEZME L LIEERE b SICERISEZB I3, S ES T ERIZ OV TR
175 2 EIC K VRSER D TEEE ST 5,  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.

<#*—U— R/Keywords >
R, B2, TR, BAER, LHipTA. 85  economic growth, agriculture, market economy, capitalism,

land ownership, trade

<FH DB B IE/Goal of study >
EEEARERICONTO ST IERPEICONTHESE L BT, MXERO T EE2EET 5, Students are
expected to understand some issues on international development and to learn methods of analysis on these issues.

<IZFEWNE - Fk L EEE T EIContents and progress schedule of the class >
KEEEDO—%EZ . LUT O Classroom THUE - &l LE9, 27 FZX=— K : glyonnh

FRENEFIIWENIHAT D,

Contents and progress schedule will be announced at the first class.
We use Google Classroom.

Class code for joining Google Classroom: glyonnh

< %A /7 12/Record and evaluation method >
BN 60%. FERNEA 40% Presentation 60%, Discussion 40%

< MEf 528 % /Preparation >
WIFERFNHFLE 2D DT, BIFRICEET S RGO L B 2 — 2T WO E ST 2 ST 572 8 4 H O
FrMEN L<HEMETED L OICEHMT 5,  Every students must summarize existing studies on their own

reseach topics to clarify importance of them.
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<HBER L 5% E/Textbook and references >
AV 2T —va ryOEICFERT 5, It will be announced at the first class.

<$ZZEREfEISLFH self study >
B DT —~IIZB T 2O & #ite,  Please read recent papers on your own reserch topics.

<E¥ - KA/ Practicalbusiness >

<{i#&/Notes >A7 4 AT U —: (EEPIIRERFZ T (T D,
Office hour: Please make an appointment with me by e-mail.
FUYUKI

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

office: E213

KEENI

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

office: A201

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

in Aobayama Campus.
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RERAL AL PIES BEFVAYY | BRRARE J5Ra-f

JRZERRE R R ABR.
Advanced Lecture on Agricultural 2 I AR ARG dohrv3n

. AGE521J
Economics & Farm Management
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn

] SR SRR
o ERTER 1 AM2432 i bS
KRR 33 e S L

<$H:4% B /Instructor >
BIIR  AF - KK FRA

<i%%7 —~/Class subject >
SR TR L OEERE FITBT D EFF D ) UNT B,
Learning techniques and skill of empirical studies on agricultural economics and farm management.

<$ZED B & BEE/Object and summary of class >

AN, BRI K OB R 2 B 2 B A BRI R SO O BRI A R L. Z ONEH L O 72
DWW Tiam 21TV, EFEF SR SRR G E & F 2o b,

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—U— K/Keywords >
FREOHT. BRERFET. BERET. Bt
Empirical study, agricultural economics, farm management, rural sociology.

< OB HEE/Goal of study >

RERF TR L ORERE AT 2 FAE O SRR T E2 85T 2, BERE TR L OURERE 7 0 S
MM BET A EE R My 7 A2 MY B, EFEHFRORSUER G IEE BET 2,

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

<FENE - J71k L #EEE T E/Contents and progress schedule of the class >
%1 [ OH#EE (FA & A) 1L Classroom TV E T,
7 Aa— KX dohrvdn T,
Classroom |[Z7 7 EAL, 77 Aa—RFE& AL T EEN,
REOFEMI, AV T —2 3 o THAT 5,
The detail of this course will be explained on orientation.

< AT 5 1:/Record and evaluation method >
PHEEBIOT VBT —va v, xR E0ICEHET 5,
Presentation, attendance and so on are evaluated.

< {52 % /Preparation >
R - B2 - BT D A RA S AFE L TR ZENEE LYY,
It is desirable for graduated students to read academic papers on food, agriculture and village.
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<R ER L UBEE/Textbook and references >
<IZFEWRERIS 7 E [self study >

<FEF - KA ¥ /Practicalbusiness >

<{##%EINotes >(1) &7 4 AT U — : BMEIMEZ T HT 5,

(2) A== ERFIIHERZ T 5,
(3) E-mail: asato.mizuki.c1@tohoku.ac.jp
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REFRA AT PIE S BEF AUV | BB )7 33-F
Fb K BEBCHE S R ABR.
Advanced Lecture on Agro- 2 I AR fH4EBEE | d336vvm
. _ AGEb528J
environmental Policy
BRAEII - 2R - GEIRF i = wRa— N | HEEE | REPE | EEmERA
AT .
e % B JE %N AM1705 e %

Z O % A A HA papid}

<Y E /Instructor >
faH £ NROER AR EH

<$2¥7 —-~/Class subject >
SDGs &t okl - A

Global food and agricultural production system towards the SDGs

<#2¥ED B W) & BEE/Object and summary of class >

HROEL - JBEEBEZHE 25>, SDGs o < 5 Rk - REMBOFEZEE L E3, £z, Fx OE B
OEaLCHR O FEE DO RFEBORICBE L TREEL, AAERZ O CHEBRRE L SR OED R E H IOV TEELE
LET,

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—U— K/Keywords >

SDGs 7— FEXx= U7 1 SEEH AWk HHRSESER BOR et RBELRE

SDGs, Food Security, Climate Change, Biodiversity, World Food Supply and Demand, Policy Decision Processes,
Agriculture and the Environment

<*FEOFE HIE/Goal of study >

CBRICBT20REBLOMRO 7 — FeXa VT ¢, BORFE, TORKRMMELZHEM L 7,

CHROT— ReX 2 VT o RCREECRICET Ao om LAY £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.

<IRFENZE - J7ik & HEE T 7E/Contents and progress schedule of the class >
SHERHEO—# %, LLTF O Classroom THEE - #2fit L £,
7 A=a— K :d336vvm

FilEl AVxzrTr—var ()

Orientation

%2 - SDGs Lokt - EERE (NR)

SDGs and global agricultural & food issues

H3m  HRAOREFEMLLEER - XL —[EE ORI Y2 (INR)

Global food supply and demand, and their nexus with resources & energy issues
FAR  RAEEENMROBEELEFE - 7— Fexa U T 41052588 ()
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Impacts of climate change on global agricultural production and food security
FomE  AAhe ADEEICIANS T2 A VN

Challenges for reducing food loss and waste

Fom : HAOT— X2 VT 0 & TBanyH—) 7B AR (VNR)
Global food security and zero hunger challenges

B 7 HARDREBUR & IBRREL (Ex K)

Japanese agricultural policies and climate change

F 8l AARDEFEBOR & EMBARIE (Ex K)

Japanese agricultural policy and biodiversity

HOME - Rt TR RBHMEREICMIT TATEV RS (Ex K)

Behavioral change toward sustainable food production

1 0ME : BREICR S LWEHGE ATREZR T EE DILRC R H OHEE (s A)
Boosting sustainable food consumption and dietary education

H1 1M Bk ATRE 2R M BHE R T T ATEVAR (s R)

Behavioral change towards sustainable food consumption

#1200 FEEEEOBEEEKSr —ARZT A —EU OEEREHE (A1)
Case study of major industrial countries (Agri-environmental policy in the EU)
#1300 FEIEEOBREBRr — A A X T4 —HAROBRERTEOR (6H)
Agri-environmental policy in Japan

14l FEEEEOREBR —AAXTA —RERBEBREA /=2 (AH)
Agri-environmental policy and innovation

#15 M afHREE () —RMWKEBERFO Zha b (AF)

General outline

< At ATl 7 #:/Record and evaluation method >
2B FOHFEEEL, LAR— N EFRBRTREm L E T,
More than 2/3 of attendance will be required. Grading will be based on discussion during the class and a term

paper.

< {8 % /Preparation >
Bl AAECRENFIS U EE ARk o nE T,
Students are required to prepare for the course according to the purpose and contents of each class.

<FHHEB LU EE/Textbook and references >
WEOBIERLET,
References related to the lecture will be shown in the class.

<ZFERFMSL 7 Iself study >
HMRCTHEA LA A ROUA R LET, TAUTESNT, F—RICONTE LT HZ EHRMETT,
According to the slides and documents used in the class, students are required to review key concepts.

<FEF - FEEROPZ ¥ /Practicalbusiness >

<f#%&/Notes >EMFEITHBHITZITH L L blT, FERE. BRI TR LETS
Questions and comments will be welcome during the class, or in the laboratory at any time.
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BERBEA ==X hva s P BEFVAY Ly | BREE )7 Aa=f
BIRBR R R RS 1 ABR.
Graduate Seminar in Resource 1 AR AR sdis7d2
) , AGE517J
and Environmental Economics1
BHFEMAR - MR - FHEF TR MR- | EHASEE | BEVE | R
HirHl B 2 S SR | o
. = - H = - .
AWEA AE AWEA f%ff%%é AM3101 | HAGE | i
5 =k VR T R

<% ¥ S/Instructor >
A B AR B = By oKkE TH - BAK-KEENI MINAKSHI -M
AGEZ1 EUSTADIUS

<$23¥7 —~/Class subject >
EIRBRBE R O FE B OIR & 2 O IEOE G
Understanding some issues on resource and environment economy and also learning methods of analysis on these

issues

<#ZED B & BEE/Object and summary of class >

AARHETIT, FERICED2BWRERF LR E LIEERE D SICHERISEEZB I 20,
AT O Z I K SRR D kx5 5,

Every student is requested to give a presentation in the class once or twice per semester. When a student is

Ul

AR TR DV T %

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—7U— F/Keywords >
BBV 7, MGG, EHERHR Y. RERET
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business

Management and Rural Development

<FHEDHE B IE/Goal of study >
BIFRERFICOVWTO S ESERBEICONWTESL L BT, wMXERDOHFIEEZEET S,
Students are expected to understand some issues on resource and environment economy and to learn methods of

analysis on these issues.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
KARED—# %, LLT O Classroom THEME - 2L EF, 77 AX=a— 1 :sdis7d2
We use Google Classroom. Class code for joining Google Classroom: sdis7d2
FRENEFIIWENHAT D,

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

< Fi %A /7 12/Record and evaluation method >
WENAE 60%., FRNAE 40%
Presentation 60%, Discussion 40%

e

< Ytfj 52 % [Preparation >
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WFFERFNHFLE 2D DT, BIZEICEET S GRED L B 2 — 2T WO E ST 2 ST 572 8, 4 B O
RaBMECISEBTEDL L OICRATE D L OICEHT 2,
Every students must summarize existing studies on their own reseach topics to clarify importance of them.

<HFEPR L B EE/Textbook and references >
TV T —a ORISR T S,
It will be announced at the first class.

< PREERFEISN - Iself study >
H 3 DRFET — < 1B 2 Filt Dff S & wede,
Please read recent papers on your own reserch topics.

<FEF - FEEEROPZ¥/Practicalbusiness >

<ffi#E/Notes >F7 4 A7 U—: FHEIZ e-mail THIWEDLEDZ L, A—A7 FLRIMHERFR—L_—DVaH
R,

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.htmi

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

in Aobayama Campus.
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4P A 4 BACE | xS | eEroovs | BREEE | 79Aa-f
G BR BERR G R 1T
N U ABR- . . .
Graduate Seminar in Resource 1 IR R ARG aispfdi
. i AGE518J
and Environmental Economics2
B IR] - MR - GHNF e W N | EHEEE | REVE | RERERE
% 2o iy s e
= T =2 -
KWER agh: Amgp | TR AM31011 | HAGE | i
5 =k VAT RS

<% ¥ S/Instructor >
A B AR B = By oKkE TH - BAK-KEENI MINAKSHI -M
AGEZ1 EUSTADIUS

<$23¥7 —~/Class subject >
EIRBRBE R O FE B OIR & 2 O IEOE G
Understanding some issues on resource and environment economy and also learning methods of analysis on these

issues

<#ZED B & BEE/Object and summary of class >

AARHETIT, FERICED2BWRERF LR E LIEERE D SICHERISEEZB I 20,
AT O Z I K SRR D kx5 5,

Every student is requested to give a presentation in the class once or twice per semester. When a student is

Ul

AR TR DV T %

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—7U— F/Keywords >
BBV 7, MGG, EHERHR Y. RERET
Environmental Economics, Regional Resource Planning, International Development Studies, Farm Business

Management and Rural Development

<FHEDHE B IE/Goal of study >
BIFRERFICOVWTO S ESERBEICONWTESL L BT, wMXERDOHFIEEZEET S,
Students are expected to understand some issues on resource and environment economy and to learn methods of

analysis on these issues.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
SEFEDO— %, LLT® Classroom TEUE - &t L ¥4, 27 7 22— K : aispfdi
We use Google Classroom. Class code for joining Google Classroom: aispfdi
FRENEFIIWENHAT D,

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

< Fi %A /7 12/Record and evaluation method >
WENAE 60%., FRNAE 40%
Presentation 60%, Discussion 40%

e

< Ytfj 52 % [Preparation >
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WFFERFNHFLE 2D DT, BIZEICEET S GRED L B 2 — 2T WO E ST 2 ST 572 8, 4 B O
RaBMECISEBTEDL L OICRATE D L OICEHT 2,
Every students must summarize existing studies on their own reseach topics to clarify importance of them.

<HFEPR L B EE/Textbook and references >
TV T —a ORISR T S,
It will be announced at the first class.

< PREERFEISN - Iself study >
H 3 DRFET — < 1B 2 Filt Dff S & wede,
Please read recent papers on your own reserch topics.

<FEF - FEEEROPZ¥/Practicalbusiness >

<ffi#E/Notes >F7 4 A7 U—: FHEIZ e-mail THIWEDLEDZ L, A—A7 FLRIMHERFR—L_—DVaH
R,

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.htmi

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

in Aobayama Campus.
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RERAL A PIES BRFV AV | B )7Aa=F
@é$%74~WFﬂ?$m@¥ N ABR. )
Practice foSrCI;t:S;ated Field 2 IR OAG526J A B ii4pb2c
BRGEIVIN - MR R - GENE i = wRa— N | HEEE | REPE | EEmERA
%2ﬂ%;§ #% AR AM1704 | FAGE | xbE

< 2% 5 /Instructor >
PEH EaZ -/ EES-hE SR BERES - AW B -FRl A BB A -2m TE KR T
Bt B -RE O£ EE .=l LB S -MAGEZI EUSTADIUS

<{%%7 —~/Class subject >
BEERRT 1 —/V NITBIT D EEY AT AOERIE &G
Understanding and integration of production systems in complex ecological fields

<$ZZD B & BEEE/Object and summary of class >

FRAIE, L. TR, I B L OEN L A LI EAERRICET 2 AEMAEREICET 2 HMN T o —L
FIFFRIZOWTHE T 5, AFEE 2l L THLERHBREZES LIEAWEETY 4=V Fa L b2, INWVEEFIC/Z > T
HODOMREZFITCTEDLRNEEGTHZLEEMNLET D,

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—7U— F/Keywords >
BEAERE, EREV AT A, 74—V NRFE FRbk. B, . B, I, WETEER
Arable land, River, Field science, Forest ecosystem, Grassland ecosystem, Integrated ecosystem, Livestock,

Material recycling, Production system

<FH DB B IE/Goal of study >

KAERBEIROMIE 2 BRT 5 & &b, EFET 4 — /v REZEREIROEE LI RWEEN B 2 DR & E5
T2,

The attainment of target of this course is to understand research works and agricultural production fields as broad,

integrated ecosystems.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
1.EENTHT 2 #ECE R L OREDO—E %, LLT O Classroom THME - &k L 97,
7 7 Aa— I :iidpb2c
1. BEARRT ¢ — /v NIZIBIT 2 W AEFE DRSS & EEM
General outline and importance of biological production in integrated ecological fields
2. BEARET ¢ —/L RIZIBIT D EMAEFEICR D a6
Current issues of biological production in integrated ecological fields
3. BEARET ¢+ —/V RIZIBT DHMAERE - KFa
Plant production in integrated ecological fields: paddy field
4, WAERET £ — 1 RICB BHEMETE - 159
Plant production in integrated ecological fields: crops and vegetable
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5. WAERET + — ) RT3 DAEMAERE - FR4k

Plant production in integrated ecological fields: forest

6. WAERET ¢+ —)V RIZIT L EM/ERE - Bith

Animal production in integrated ecological fields: pasture

7. AR T 4 — /L RICBIT DEWAEE - 5555

Animal production in integrated ecological fields: livestock

8. BWEAERET «— /L NITRIT 2R - KFIH

Animal production in integrated ecological fields: water

9. BEAERRT «—V FIZRIT 2BRE L AEEOHIE - REEY

Balance of environment and production in integrated ecological fields: aquatic organisms

10. BEERT 4=V FICBIT D BRE L AEDHIE - VE— bRy

Balance of environment and production in integrated ecological fields: remote sensing

1. BEAERRT +—v RIZEIT 2 E e

Material cycle in integrated ecological fields

12. BEERT + —/L RIZBIT 25ERE - Biitis

Solutions for current issues of biological production in integrated ecological fields: group discussion

13. BEERET 4 —/V RIZBT DREME - EEHER

Solutions for current issues of biological production in integrated ecological fields: presentation preparation
14. BEAERRT 4 —/V FIZBIT 27#ME - R L OREGR

Solutions for current issues of biological production in integrated ecological fields: presentation and plenary

discussion

15. FE OKFE
Review

< AEAEAN )7 #/Record and evaluation method >
FEBE L FAIB L OFELRO LR — N THET 2
Evaluation is performed baesd on participation to classes and reports.

< Yfjg 52 % /Preparation >

JBIEHR LIAZBZICRREZR R L, LAR— FERRT, JBER LIAREDN 20 L LL EOBEITIZV AR — FORGHEIC LY
BEETTO GBERNFIZOWTIBEBERY E LBWZTS) |
After students register for the course, an assignment will be presented and a report will be required. If there are
more than 20 applicants for a course, selection will be m

<HFHRER X U555 E/Textbook and references >
FEEETE 1T FE PICEAT T D,
Text will be delivered before or during each class.

< PRERFEISL - Iself study >

. FEE, PRI AE L C. BAEBRICBIT DAEMAEEICET A EROEEYINET L L

Students are required to collect information and topics related to the biological production in integrated ecosystems
through newspapers and literatures.

< FEF - FEEAE ¥ /Practicalbusiness >
O

<fii#ZI/Notes > 1) F7 4 AT U— : fE A — )L TZ 1T 5,
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P —

2) ARIET, HEAERET +— REEWIEEZ— (I TITH,

3) BIEEN 20 4 BB -6, FRILAR— MIESWTEKT 5,

4) BENBRILEETHZND D, BN BREICONCE, JgEMT 5,

5) VI BEUTE R ISR BR R R 200 B . BRI B0 e MO IR I oy B VY R AT BT B I AR A R RO B
B — B A FE AR B IRE T 4 — v RAEMARE YRR Y T 5,

1) Office hours: Anytime as needed and students may contact by email.

2) This course is carried out in Kawatabi Field Science Center (FSC).

3) In case more than 20 students apply the course, the number of students in the course is adjusted to 20 by lot.

4) Contents and progress schedule of the class may be changed. The specific schedule will be announced separately.
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RER A4 HALEL PSES BEF vy | B y3ra-F
Advanced L.ecture on Plant 2 BT A Jp— T
Science
PRERSI - VR - Bk EE dpa— | HAEE | BRVE | mmeem
] S E IR
= y = AM L
KIEH 1 GEEF VY At - oy 6003 bRl

<$H:L4%E /Instructor >
W OHEE - RRE S - ONEE =i I % - Bl A - JbSE RE S it - BE - Bl K
e VEH EREE - GEE - KM FE - BE - IR HEh

<i%% 7 —~/Class subject >

Advanced Plant Science

<#2¥ED B & BEE/Object and summary of class >
The purpose of this class is to learn advanced plant science for agricultural production.

<F—U— K/Keywords >

crop, plant, soil, insect, microorganism

<FEHoOHE A E/Goal of study >
The goal of this course is to deepen students’ understanding and acquire new knowledge in the advanced plant

sciences required to improve agricultural production.

<$ZHENZE - J71k L #E T E/Contents and progress schedule of the class >
Introduction
Forest ecology-1: Prof. Suyama
Forest ecology-2: Assoc. Prof. Fukasawa
Horticultural science -1: Prof. Kanayama
Horticultural science -2: Assoc. Prof. Kato
Crop science: Prof. Homma
Plant pathology-1: Prof. Takahashi
Plant pathology-2: Assoc. Prof. Ando
Environmental plant biotechnology-1: Prof. Toriyama
Environmental plant biotechnology-2: Assoc. Prof. Ito
Environmental crop science-1: Prof. Nishida
Environmental crop science-2: Assoc. Prof. Tajima
Plant breeding and genetics-1: Prof. Kitashiba
Plant breeding and genetics-2: Assoc. Prof. Yamamoto
Soil science: Prof. Makino
Applied Entomology: Prof. Hori

< Ji A& /7 1%/Record and evaluation method >

Reports, short tests, or attendance

< e 8 % IPreparation >
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Get a quick overview of each laboratory at the websites below.

< HBEB L OB % E/Textbook and references >
https://www.agri.tohoku.ac.jp/en/course/syokubutsu/

<FZFERHISL 7 E self study >
For a deeper understanding of research in each laboratory, visit the websites listed above again. If you want to know

more, ask each teacher for a reference book.
<FEF - FEEEAYPZ ¥ /Practicalbusiness >

<{#/Notes >Contact: Prof. Yoshihisa Suyama

E-mail: suyama@tohoku.ac.jp
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RER A4 HALEL PSES BEF vy | B y3ra-§
Advanced Le_cture on Animal 2 TR pop— gdcsjo?
Science
SO - WEH - o s Wio— | NS | REVE | e
ad BRI =
2 . - AMG6004 2
JHWER 5 G LRG| R 600 it

<$H:L4%E /Instructor >
BAR K- bR HE-NE O EBS - IR HORER - b BE - 2H TE-FE BRI BRI
oAk HE B R R - TRE OE B MR

<i%% 7 —~/Class subject >
To understand the scientific and technological advances in animal life science related with the efficient production
and advanced utilization of higher quality products such as milk, meat, clothing, and medicines from animals, which

are mainly livestock and poultry.

<#2¥ED B W) & BEE/Object and summary of class >

This course is to offer the advanced study in Animal Reproduction and Development, Animal Nutrition, Animal
Breeding and Genetics, Animal Physiology, Animal Functional Morphology, Animal Microbiology, Animal Food
Function, Land Ecology and Sustainable Animal Environment.

<F—7U— F/Keywords >
Animal Reproduction and Development, Animal Nutrition, Animal Breeding and Genetics, Animal Physiology,
Animal Functional Morphology, Animal Microbiology, Animal Food Function, Land Ecology and Sustainable Animal

Environment

<FH DB B IE/Goal of study >
Students will understand the advanced animal science and learn different techniques for research.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Guidance and Ruminant Physiology in Beef cattle (Sanggun ROH)
Ruminant Physiology in dairy cattle (Satoshi HAGA)
Molecular nutrition: Interaction of nutrients, gene regulations and performance (Kan SATO)
Functions of Phytobiotics in animals (Motoi KIKUSATO)
Functional morphology in mucosal immune tissues (Tomonori NOCHI)
Selenium in Agriculture (Ryuta TOBE)
Basic and application studies on post-immunobiotics (Haruki KITAZAWA)
Role of the gut microbiota in health and disease (Keita NISHIYAMA)
Forage production and livestock grazing systems in Japan (Shin-ichiro OGURA)
Animal management and welfare (Michiru FUKASAWA)
Zoonoses (Kentaro KATO)
Energy production from organic wastes using the small methane fermentation system (Chika TADA)
Sperm stem cell behaviors in mammalian testis (Kenshiro HARA)
Introduction to quantitative genetics (Yoshinobu UEMOTO)
General Discussion (Sanggun ROH)
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< RRARRTAM 5 %:/Record and evaluation method >
Evaluation will be based on the quality of the reports submitted for each teacher's lecture.

< Y{H 7 % /Preparation >
N/A

< HBER L OB % E/Textbook and references >
There are no textbooks. Reference books or materials will be introduced within each lecture.

<IZFHERHISL 7 E self study >
Students are required to review using references, and to prepare the reports on the selected lectures.

<HEF - FEEROPZ ¥/ Practicalbusiness >
N/A

<{#*%/Notes >Questions will be taken directly after each class or anytime through e-mail.
Contact: Sanggun ROH: sanggun.roh<at>tohoku.ac.jp

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

Class code: gdcsjo7
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REFRA A PIE S RV | BRRAEEE y7Aa-f
Ad d Lect Mari .
vance .ec ure on iarine 2 AT AR R A B hob52mr
Biology
BRI - MEH - FEAF e S wRa— R | AR | REPE | FEHRERA
AT P .
2O % 1 JE %0 AM6005 pSpii}

<$H:L4%E /Instructor >
HA B

<$2¥7 —~/Class subject >

<$2F¥ED B & BEE/Object and summary of class >

<F—7U— F/Keywords >

<FEOFEBHF/Goal of study >

<FFENE - J71k L T E/Contents and progress schedule of the class >

< Ji i /7 1%/Record and evaluation method >

< Yifj 528 % /Preparation >

<#HBER L OB ZE/Textbook and references >

<FRHERFMISLEE self study >

<3 - FEEERYRE ¥/Practicalbusiness >

<fii%&/Notes >
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R 4 MO | % | enroows | BEEE | 79nee

Advanced Lecture on Agricultural

Economics 2 FIEGE e WEMEE | yeT4gvm
PRAR SN - MR - Gy s BEa— k| BEAEE | BEvE | tmmeem
- B R ]
AR 4z i ﬁi;ﬁ;ﬁi)é 1 AM6006 X

<Y # & /Instructor >
AR B KEENI MINAKSHI

<{%%7 —~/Class subject >

Understanding some issues on agricultural economy and also learning methods of analysis on these issues

<#2¥ED B & BEE/Object and summary of class >

Every student is requested to give a presentation on agricultural economy 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—U— F/Keywords >
food consumption, agriculture, market economy, capitalism, land ownership, trade

<ZHHE OF)E B IE/Goal of study >
Students are expected to understand some issues on agricultural economy and to learn methods of analysis on

these issues.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom: ye74gvm

< A& LA )7 1%:/Record and evaluation method >
Presentation 60%, Discussion 40%

< {3 % /Preparation >
Every students must summarize existing studies on their own research topics to clarify importance of them.

<HBEB LB % E/Textbook and references >
It will be announced at the first class.

<IZFEWRERIS 7 E self study >
Please read recent papers on your own research topics.

<F2F - FEEERYE ¥/Practicalbusiness >
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<{i##%/Notes > Office hour: Please make an appointment by e-mail.

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

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

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

in Aobayama Campus.
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RERAL AL PO BEFVAYY | BRRARE J5Ra-f
L2 ey e S ALS-
Advanced Lecture on Plant Cell 2 I AR ARG 3ekmtjq
. . AGC508B
Biochemistry
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
HEL IS 7 N AT )
il Ei f’%»—gﬁ% amazz | 2PEEE
ARWER 2G40 ‘(E52 D Lk

<$H:4% B /Instructor >
Al E=E e B BEZ - NE Al - filE  Eh

<i%%7 —~/Class subject >
NI\ T DIRSERBNE D5y TR & A — 5 T L~V Bl L~ L E T —
Molecular mechanisms and physiology of autotrophic metabolism in plants: from molecular to field levels

<IZZEo A L AEE/Object and summary of class >

WIZ K D ER) ORI, HER EOT X TOEMOEFEEZ LR TVD, RFERTITERERFELPLIC, T
DWILRLFEALD U < Zr, BN TOFI AR, AU & 2 OB, S OII3BRE L O ) WL REME & DB
REREEME L, BEICLDHE LT, RO TSI LA JEE ST A b & LTe BT A ORI Litingm U
T, HEWRE AT DR VER L E o F R E BT,

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.

<#*—U— R/Keywords >
AX, YaAXFTAF, ehk, REREHR, | BENR
VEM) O A PEME

Rice, Arabidopsis, Photosynthesis, Essential nutrients, Nitrogen metabolism, Carbon metabolism, Metabolic

I, RFEH, AT A REOHAM, fFlisE,

Tl

balance, Nutrient recycling, Signal transduction, Crop productivity

<FH DB B IE/Goal of study >

RRREPE O HAE & 72 DR OSLIRFENMEIZOWT, Tk, Z L THG LV ETHRZRD S & & bIT,
Rt rTE e AR AEPEIC M I BB 2 R S HE 5,

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.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
stz D —% . LLF o Classroom THUE - #2{fk L £ 9,
7 7 Aa— [k 3ekmtjq

1TREOERHEIZONT, Z R BERENCOWTOHRE LG (A H)
Introduction of this course. Lecture and discussion on protein metabolism (Ishida)
2ZMH LD H R ERBICOVWT ORI L EER (1) (FH)
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Student presentation and discussion on protein metabolism (1) (Ishida)

3ZHEEICL DL T ERBNCOWT O Litaa (2) (M)

Student presentation and discussion on protein metabolism (2) (Ishida)

4B &I BT DR LR (1) (o H)

Lecture and discussion on photosynthesis and photorespiration (1) (Ishida)

SOLERR EEMFFIRICEE T D &R (20 (rH)

Lecture and discussion on photosynthesis and photorespiration (2) (Ishida)

6. ZME L DNAR L NEPRIZHONT ORI E5tim (1) CaH)

Student presentation and discussion on photosynthesis and photorespiration (1) (Ishida)

7. ZEEIT L DA & R OWT OSCEIEA L5 (2) (A H)

Student presentation and discussion on photosynthesis and photorespiration (2) (Ishida)
8.HEM DERWIN - FLHEREIZ DWW C DR & &ia (FJID)

Lecture and discussion on nitrogen uptake and assimilation in plants (Hayakawa)

QMM DEFZNBERESHIC OV T DI L3 (R

Lecture and discussion on compartmentation of nitrogen metabolisms in plants (Hayakawa)
1044 D 2 FAGHBHER B ORHHIEZ SOV CTORER &7t (F1)

Lecture and discussion on regulation of expression of nitrogen metabolism-related genes in plants (Hayakawa)
11 A DE R OIEFHFIENC OV T ok & itfm (R

Lecture and discussion on post-transcriptional regulation of nitrogen metabolisms in plants (Hayakawa)
12,77 7 BRGENR b 72 b LT WHR A X DB R OBk (1NE)

Reverse genetics in the post-genomic era  (Kojima)

13.7 0B — 4 —ffiTIC L DHER v T —2 OWFJE UNG)

Promoter analysis to transcriptional regulatory network  (Kojima)

14.7 A4 Y b =7 ORI X 2@ m oo (hg)

Monitoring plant transport with stable isotope tracer (Kojima)

15.7° ) NU A NRATIC X DI OA MBS T ORRICOVTORMR VNE)

Identification of useful plant genes by genome-wide analysis  (Kojima)

< R AE R J775/Record and evaluation method >
s (50%) . FENE (25%) . Ffia~0SME (25%) 12XV FHiiT 5.
Evaluation is performed based on attendance (50%), presentation (25%), and participation in discussion (25%).

< Yifjg 52 % [Preparation >

RFETHESTEDRET I L OHEDEBAICET 2P oD 2 L ZRHEICHEREZIT I, Ao &KL 25813
ToEEDBEREZIED D, REOFEMRFERITIEIIE 1 BB ORECTHHT 5, HiBim TR TIX, ZHERFIC
RENKIBIET 2 RHR R LA L TnizZ<,

Students need to have university-level knowledge of plant nutrition and plant physiology.

If not, reading through the followi

<HFER L 8% E Textbook and references >
(7 AP A T —REAERT] F 6, WATE - BIET—RER. Rt A = 27 7 ¢ v 74
+ Biochemistry and Molecular Biology of Plants, eds. Buchanan, B.B., Gruissem, W.G. and Jones, R.L., American
Society of Plant Physiologists, Maryland, USA (2000)
+ Plant Physiology and Development (Sixth Edition), eds. Taiz, L., Zeiger, E., Mgller, |.M., and Murphy, A., Sinauer
Associates, Inc., Sunderland, Massachusetts, USA (2014)
+ Mineral Nutrition of Higher Plants, Marschner, H., Academic Press, London, UK (1995)
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<IZFEWRERIS 7 E [self study >

R O ENETERNT S — 7NV 7 T AN — LA THEMEAMT 20T, TOEEZBLTBS 2L, BENELEE L.
FENTEF TE TOVRWEAHIVUTERZHE L, REHREREI1Z7 FAV—LATEMT 22 &,

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.
<EF - FEEMz¥/Practicalbusiness >
<fi#/Notes >H/3Df], &7 4 AT UV —I&kIF A, BRESCHEKILS — VT T Z2)— L% B U TR

FiFES,
We don't have office hours. Please ask questions and contact instructors via Google Classroom.
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BERBEA ==X hva s P HEFoAY vy | BREERE 77 Aa=f
A Ot/ et S ALS-
Advanced Course for Molecular 2 AR AR 3rtbdvr
. BIO517J
and Cellular Biology
BHREHAM] - MEE - GERF i MR- | EHASEE | BEVE | R
AT B EE LT .
. . . AM1211 o) pS
JHRE 3 LR 5 A A2 el

<Y E /Instructor >
JFHE BE /NI B 23 BA-RE OB sl i

<$2¥7 —-~/Class subject >
oy FLEW RN L F OBFFERR & £ DI~ DRI SN T, BT ORCR & Bl 2 5.5,
In this course, students will learn recent advances and techniques in Molecular Cell Biology.

<#2¥ED B W) & BEE/Object and summary of class >

S L MRAD TR R OMESE BT, MR OBERED 55 RIS SW T ORFHRITERIC R > TV DA, #llla
DALFID THMETH Y | ZOIIIELELEARTRTH D, AmFETlE, MO FEMFD S B, KL Mo
ik, BER (FeT7 4V R) | X URTEEREER, Ja~F Ly, BB, MRNS T O R, DNA &
B, EREGIESAEY T, ZRENOS THE L ZORFENRF &R FTRBIZOWTOM#E EHGT 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—7U— F/Keywords >
IFEWT. KA Wk R, S A sav T,
Molecular biology, cell biology, trafficking, enzyme, genome, chromatin.

<7E OFE A E/Goal of study >

5D FERMIRAE F- O LB B 2 O AEmAER R B R OWRE & OBEIC O W TERATRD 5, F
TR OMAE, B OOME~DERAT 22 T5 2 L 2EEHEE 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.

<FFENE - J7ik L T E/Contents and progress schedule of the class >

XEFEED—ER %, LLF @ Classroom CTHIE - #£fit95,

7T Aa— R 3rtbdvr, HEIEORIICET 2T, A& B C2ERERT 5, BN - ffimzim L
fRZGRD D,

1. BEBREONA X ATV T —vay (FEYEE  FEEI/NIZHAREE S L)

1. Orientation of this course and introduction (Harata/Ogawa/Futai/Horigome/Takayama)

ATe - /NI e RS (2~8 ) EH OFREERRTI"JBC Reviews"<°"Nature Reviews” il tk a5 D # B 5 &
Witz mid, SIASNTOLFEERICOREL T, BRKT D, BEICOWTOERM, BERMN% O % 5w 1T

&

|

O
o
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Students read, prepare, present, and discuss about recently published review such as "JBC reviews" and "Nature
Reviews Molecular Cell Biology".
2. R MR ERRE-1 EAHE - )
. Membrane and intramembrane transport-1 (Futai)
B AN E-2 (MBS )
. Membrane and intramembrane transport-1 (Futai)
BEsR - 2 7 B OWE L HEEE, WRE L OB (YA - TH)
. Structure and function of enzymes in relation with pathology-1 (Futai)
Bk - & X7 B OMETE L HERE, JWRE & ORE-2 (4% - /NI
. Structure and function of enzymes in relation with pathology-2 (Ogawa)
TRTF I AR IOREEY -1 EEEE /NI
. Proteomics and structural biology-1 (Ogawa)
TRT A IV AR LOHEEY -2 FEEHE NI
. Proteomics and structural biology-2 (Ogawa)
. BER OIS LRI OW T O ETER (XA /I3
. General discussion about the structure and function of enzymes (Ogawa/Futai)
B R - EEE - mILHH Yy (9~15 1)  EBORET DML AT, TONEICONTE LD, IEEITHER
2179, £l BMEOWHKIZOWTOFRIZBINT 2,
Students read scientific papers listed by instructors, and prepare a presentation concerning the contents of the

® ® NN OO NN W WN

paper. Students participate the discussion.
9. BEFAEMY ) AOWE LHRBICET 2 M E Y 7 AREN LitEe (HEYEAE - JRE)
9. Discussion on genomic structure and function in eukaryotes (Harata)
10. 7 a~F U EidE ERSREICBIT 5 Yy 7 AR EEtee (M #EE - JFH)
10. Discussion on chromatin structure and function (Harata)
M. BEEWT ) L& 7 a~TF o OBREBBEICET SR aihm GRAEE  JiH)
11. General discussion on genomic/chromatin structure and function in eukaryotes (Harata)
12, B X BRA A =D 0 I R 2 BB OIEN BT 2 ey 7 2B Litim (HEEE - &)
12. Structural studies of eukaryotic cells by synchrotron radiation X-ray imaging (Takayama)
13. DNA B8 & B(KICBT 2 My 7 2B L ihia (FHUEE : JiE)
13. Discussion on DNA repair and the role in aging (Horigome)
14. DNA HEEE & Mifagae - ZuIcBd 2 astm (FHEEE - i)
14. General discussion on nuclear function in DNA repair and aging (Horigome)
15. ERAEMD T ) b - 7 e~ F oL mkAmEaRIc BT o aEhe HEEE - JRE/ARFE S
15. General discussion on eukaryotic genome/chromatin and their roles in biological processes (Harata/Horigome)
ERARIIAESCEMEI R U CTERT 5 AMREMR H 5,
The contents and schedule are as shown above, but subject to change depending on circumstances.

< K AERTAM 7 #:/Record and evaluation method >
2EIDFER & BEIRE - SRR L0 FHET 5,
Students are evaluated by their presentations and class participation.

< Y8 & /Preparation >

ARERFHCTHM SN ROBENTZIFEL TWDZ ERRETH D, EWks) . [EEEbkT . (574
W) o TEETFTE) . DSBS .

It is necessary for the students to understand the contents of following courses in our Faculty, Biological chemistry,
enzyme chemistry, molecular biology, molecular biotechnology, a
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<HFEE L %% E/Textbook and references >
BERIE, RPEMDDAFARE, F7z, WALKFREHEAH LR R EE I L OE P00 3F KIE .
(Textbooks can be obtained from the library or purchased at the University Co-op.)
BEE
Bruce Alberts  Molecular Biology of the Cell, 7th edition] (Garland Science)
Bruce Alberts T2y 445, F 6l (m2— 7L 2R)

<IZHERHISL 7 E self study >

FRE SN HONWT, R EFEZ HT2 ) TET D, RETFATZNFICET 2R SRR 2 Bt L TE
BHL., HfEED D,

Students are required to prepare for a class according to reviews and papers assigned by an instructor, referring to
related books and papers in the library. Students need to deepen the knowledge provided in the class by pursuing the

original papers related to the topics in the class.

<FEF - FEEEROFZ ¥/ Practicalbusiness >

<fi#%/Notes >F7 4 A7 U —  HMBLOBEL T D700, RELAD 15 KD 16 IFE T, HEHFFLET
FT 4 AT U—ERIT D,

UL Z3F) BEE LB AMRE GREGHFZEm 5 B E505 5% % L' S505 =€) E-mail address :
tomohisa.ogawa.c3@tohoku.ac.jp; eugene.futai.e1@tohoku.ac.jp.

UJim - HE - mil) orEwFEEENESE GRAmEM 5 i E506 5=k LU S506 5 =) E-mail
address :masahiko.harata.b6@tohoku.ac.jp; chihiro.horigome.b7@tohoku.ac.jp; yuki.takayama.b3@tohoku.ac.jp
LS b Bl A — L & ST AT D,

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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RHFBA MO | % | enroows | BEEE | 79nee

B - ABB- A
2 SRR FHAED; lubh6
Advanced Microbiology HIrERAE AGC501J AR B glubhon
PRGN - WL - SR W Baa—k | S | EEPE | wamEn
GBS PRI E I 2T ]
. . . AM11 2 S
HUEH 3N LR Q R 33 HA ESpia]

<Y E /Instructor >
& E e el - PR

<$2¥7 —~/Class subject >
WA 7 D IERERF O RSO BR & S FEAUE DB DO BHIEHRIZ OV TR - FET 2,
Understanding of advanced researches on the basic science of microorganisms, updated information for application,

<#2¥ED B W) & BEE/Object and summary of class >

WMAEMDRES & & DR, BREE, PEE~OISAICET 2B OMGHR LRV o — ORI Liimz il U, MEDY
DI~ DOBIRZ D B,

This course aims to deepen their understanding of the cutting edges of microbiology through reading and discussing
recent research papers and reviews concerning microbial capability and their application for healthcare, environment

and industry.

<F%—U— R/Keywords >

R, WEOMY AL LN - W, EFRIEMEWE, SR, EWFRMEEER. BETFLES 7 A FEEMED.
BRET & EY, HEERE &Y

Metabolism, Import and export of solute, Biologically active substances, Regulatory system, Biological
interactions, Genes and genomes, Industrial microorganisms, Environment and microorganisms, Healthcare and

microorganisms.

<FH DB B IE/Goal of study >

B IWA TR OMED T OMHEZFO, T a2, BRI, ERSEOK 2 RiEOMBRISH T 280 2 &
W2 %,

This is a seminar style course to learn the latest knowledges of microbiology and students will be able to apply them

to solve the various industrial and environmental, and medical problems using microorganisms.

<FFENE - J7ik L T E/Contents and progress schedule of the class >
+ 7 ZAa—F :qglubhén  Classroom TEEHEME ., FREIRH R EE2 TV E1,

SN A, ¥ R TEEE b LICRR, Hin, MRETOET,

1) A bmr&rvar GEROED LMEER) 20 731X ETHRDY 97,
Introduction.

2) MEDT /7 LIZEET D ERENTIE O B

Latest trends in the bacterial genomics.

3) BIBFORIUEET D MR LD KB

Latest trends in the study on gene expression in prokaryotes.

4) 7 v =7V EE9 5 AR o R
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Latest trends in the study on global regulation.

5) NI T VAT 7 — VI % BRSO R E

Latest trends in the study on bacteriophages.

6) JHIFIAF ORERE & AE S (2B 2 JLRERL - o SR Eh A

Latest trends in the study on virulent factors and their mode of action.

7)) FEANPEREAE (B D AR 0 ST Eh A

Latest trends in the study on drag resistance mechanism.

8) EMREMD & 137 Hwik BT 2 FLHER A 0 BT E )

Latest trends in the study on protein trafficking in eukaryotic microbes.

9) EEMAEMICET B0WA N L RIZET 5 EER O RHER

Latest trends in the study on secretion stress in eukaryotic microbes.

10) BERMEWZRT D2 7 BAREIC T 2 BB 0 s -1

Latest trends in the study on protein production in eukaryotic microbes. (Part 1)

11) BEREWIIRT D2 37 AT 5 IR F O BoHEhm -2

Latest trends in the study on protein production in eukaryotic microbes. (Part 2)

1 2) SREBREIWISIZEE S 2 AR o0 fogini-1

Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes. (Part 1)
13) RELREEIC BT 2 SR 2 O BB m -2

Latest trends in the study on adaptation to nutrient environments in eukaryotic microbes. (Part 2)
14) 2v 2l eREEOBR T REEINICBE 3 0 ERET 72O w8

Recent Trends in Basic Research on Genetic Manipulation Technology Related to Aspergillus.
15) 2wl EREEORG IR Z Bd 2 ZERENTIE O FogT B i)

Current Trends in Basic Research on Transcriptional Regulatory Mechanisms Related to Aspergillus.
16) =2y VA CBEEOMIAEY BT 2 SEHENTIE O fogrEha

Recent Trends in Basic Research on Cell Biology Related to Aspergillus.

< Ak aTAf )7 #:/Record and evaluation method >

FKERER, BT —va v, FE. LA— ML o TRHET 5, FHIEIEIZENEIN 25 % & T 5,

Students are evaluated on their points from presentation material (25%), presentation (25%), discussion (25%), and
reports (25%).

< ¥fH F8 % /Preparation >

HERNEICBEET SHIE Y & 5 COBRAN S 5E, BREITH L LD FABRFRICBMTEL LS ICTH
T2, FETOWMEDT. HbF. 3T EWTOEMNINE 2 PE L Tk <,

For the discussion, all students are required to prepare for the references if they are handled before class.

Basics contents of microbiology, biochemistry, and molec

<HFREL L UB%EE/Textbook and references >
25 E(Reference books) :
1) Brock, Biology of Microorganisms (Madigan M et al.) (PEARSON) & #Thi
2) ENERFIEARIERFHME~ =27 L
Tohoku University Intellectual Property Manual
3) Nature Review Microbiology 7 £, #57E L 7= ifisE D&k

<$ZZEREfEISLFH self study >
R e DEEL - WA FERNICRE - ATL, PEITDHIL,
Students are required to prepare for the tasks by searching the data and information.
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< FEF - FEEROPZ ¥ /Practicalbusiness >

<fi#/Notes >H 7 4 AT U — : ZEKTH 15 FF~17FF (A —/LTTH ; FBEOWSEEIZT) 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 —JL7 KL Z( E-mail addresses) : 4 7% (Jun Kaneko) jun.kaneko.b6@tohoku.ac.jp; #7 4 ii5h (Takahiro
Shintani) takahiro.shintani.d7@tohoku.ac.jp; J£&5H (Akira Watanabe) akira.watanabe.e5@tohoku.ac.jp
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REF A4 HATH PIES BEF vy | BRREE p3Ra-§

e 4= B

AR R | aBB- | @ &

Advanced Bioorganic Chemistry 2 WRREE | apestoy | Fne s | 392070

JE BARH

PRSI - HER - RS e Bk | MBS | REME | tmmmemm
o RS 2 4
A Wil AM221 & | %
KIRH 400 Py 3 | AR bk

<$H:4% B /Instructor >
A B IWF FV -k A— - THE MK - BE OFEE

<i%%7 —~/Class subject >
EWTEVERINEIL B OEERK, MEE, EPEE
total synthesis, structural determination, and biological activity of natural products

<IZZEo A L AEE/Object and summary of class >

HARD KRR ERIEFIZBIT ORERH T VR T LA Th D RBRARIEEYFRE OMHERELZEM L LT, £
YITEPER IR D EA RIS X OMIEIRE 21T O 1o DI E R GG EHE, AMLFEUS, AHEESITE, B L OVER
BERBMATIE 2 PR - 15T 2 2 & 2 B E T 2, FEIOHEYRFFEAELRD, H O CDFE LICHENALZ T —
WA Mo THREK - ML, HREIGEZITI, WH, BRICIODMHEZMAD,

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—7U— F/Keywords >
RKIRABICEY, BEK, MERE, APREERAS

natural products, total synthesis, structural determination, analysis of bioactivity

<*FEOFE HIE/Goal of study >

AWNTEERIRAEILE Y DO RERIE L EERETE, B XA ITEICET 2 aEEfTsL & big, 7
BrTr—va VBRSBTS,

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.

<FRIENZE - J77E L T E/Contents and progress schedule of the class >
7 7 Aa—F :witngs20 s CED £,
1L RREE ARG TRR SN ROMB-1 (FHA)
Researches presented in Symposium on the Chemistry of Natural Products-1 (Enomoto)
2. RIERIE RS TRE SR OME-2 (HR)
Researches presented in Symposium on the Chemistry of Natural Products-2 (Meguro)
3 RAAHALE MRS TRE SN OMFH-3 (1LT)
Researches presented in Symposium on the Chemistry of Natural Products-3 (Yamashita)
4 KIRA LA WRTR S TRE S IR OME-4 ()

Researches presented in Symposium on the Chemistry of Natural Products-4 (Konoki)
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S RRAMALE RS CRE S NIAIEOMRH-5 (L)
Researches presented in Symposium on the Chemistry of Natural Products-5 (Kudo)

6. RANARILEWRRE THRESNIZMRONEICET 2ZHWE LD T LB T = a »r Litim-1 (EA)
Presentation by students and discussion-1 (Enomoto)

T RARIEE RS TR SNIEMEONFICHET 2% AL 57TV BT —ra v ERfim-2 (BA)
Presentation by students and discussion-2 (Enomoto)

B RINAMILEWRE CRRSNIEMEONFICHET %A LT VBT —ra v Efm-3 (EA)
Presentation by students and discussion-3 (Enomoto)

O RKARAMILEW RS CTHERSNIEMEONFICHET %A LT VBT —v a v ERfim-4 (BA)
Presentation by students and discussion-4 (Enomoto)

10. RARARIL BRI TRESNIZMRONFICET LZHE LTV Er T —va v Litim-5 (EA)
Presentation by students and discussion-5 (Enomoto)

M RRAIE RS TRESNIZMRONFICET LZHEICL LT VBT —v g v Lilim-6 (HA)
Presentation by students and discussion-6 (Enomoto)

12 RRABIEEDRTRE TRESNIZMRONFICET 2ZHE LD T VBT —va v Lilim-7 (EA)
Presentation by students and discussion-7 (Enomoto)

13. RARARILEDRTRE TRESNIZMROANFICET L2ZHE L LT VBT —v g v Lilim-8 (HA)
Presentation by students and discussion-8 (Enomoto)

14 RRABILEDRTRE TRRSNIEMREONFICET 2ZHE L7 VBT —va v Liw-9 (HR)
Presentation by students and discussion-9 (Meguro)

15. RRARIL RIS TRESNIZRONEICET %MW E L7 LB T —va v Litim-10 (HR)
Presentation by students and discussion-10 (Meguro)

< AT J7 #:/Record and evaluation method >
F##£ (50%) , EMLIE (10%) , HFIRGL (40%) CTRHliT 5.
Evaluation is performed based on presentation (50%), questions and answers (10%), and attendance (40%).

< HEfjg 5238 % /Preparation >

FEL N OFLT: (BILEMD IS & AT MV X BREERNT) 2B L CWA LIRS 5,

Students need to understand basic organic chemistry (organic reactions and spectroscopic analysis) taught in the
undergraduate program.

<HFRIER LB EE/Textbook and references >
HRE . RREBRIL AR E 58

Textbook: Abstracts of Papers, Symposium on the Chemistry of Natural Products.

< PRFERFRISL - Iself study >

RETHAENFICET DRER ORI AAT LT, HF2RD5 2 L,

Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related
the topics presented in the class.

< FEF - EEAEE/Practicalbusiness >
O

<fii%/Notes >4 7 4 27U —  HEHFICWEL, ARLGEFHz PRI THLRIMTSZ
(LT : mari.yamashita.c1@tohoku.ac.jp 1H:7|<' keiichi.konoki.b2@tohoku.ac.jp T.f% : yuta.kudo.d5@tohoku.ac.jp 1
K : masaru.enomoto.a2@tohoku.ac.jp H & : yasuhiro.meguro.e6@tohoku.ac.jp
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Please get in touch with each professor by e-mail when you have questions.
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RERAL AL PO BRFVAY vy | BREAEE J5Ra-f
KIKW & AL 5o ABB-
Synthesis of Biologically Active 2 I AR ARG wtngs20
APC511J
Natural Products
BRAEII - 2R - GEIRF i = wEa— N | SR | REVE | FumEsn
% S ) MW PN =i -
. AM3201 At %
N LIET =% s Hin

<Y E /Instructor >
AR B

<{#% 7 —~I/Class subject >
AHEA AL & RIRE:
Synthetic organic chemistry and natural products chemistry

<#2¥ED B W) & BEE/Object and summary of class >

RFTIE, EWIEERARWY 2 & OBMEIREZH T 5 8IEEW DO EE RIS E R BRI AREUS, SLIRIL ]
W, ERERALW, AT VA CEAERT LI ERNE T, BRETHEREATITON, BAERENI3HIRRE % Fi
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%—U— K/Keywords >
IRF-IRFBAEATERL, SCABLEHIE, EREAELH, WA

C-C bond formation, Stereochemical control, Functional group transformation, Retrosynthesis

<*FEOFE HIE/Goal of study >

RIRWE, BHELSHEEZ FFORBIL A ORI LERLFDOED A I = X 8w RS2 & & b, £ DG
BV L THBIEN S FOGENREGRT VA V2 RETELLIICRDIZEEAELT D,

The main purpose of this class is to help students acquire advanced knowledge on the mechanism of representative

organic reactions and fully utilize them for synthetic design of structurally complicated organic molecules.

<IRFENZE - J7lk L HEE T 7E/Contents and progress schedule of the class >
7 7 Aa— R : wings2o Classroom 7> 5 FHIZERE R ZBMET 5 TETT,
R -k FekEA R E-1  Carbon-carbon bond forming reactions-1

2N}

1R - R FEA TR E-2  Carbon-carbon bond forming reactions-2
R -1k Tk A TR E-3  Carbon-carbon bond forming reactions-3
HREG AT BT D SLAHI4H-1  Stereocontrol in orgnaic synthesis-1
FHEARRIC R T B SLIKHI{E-2 : Stereocontrol in orgnaic synthesis-2
HREG R B B SLIAHI{E-3 : Stereocontrol in orgnaic synthesis-3

e

B REZEZ#2-1 : Functional group transformation-1

i

AEFLZS#4-2 : Functional group transformation-2

il

HEFLZ8#4-3 : Functional group transformation-3
]
]

FiEATEAUR)E-1 ¢ Practical carbon-carbon bond forming reactions-1

Mo
I =

HIR -G A TR -2 « Practical carbon-carbon bond forming reactions-2
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FEAMRFE-RF ARG A AIE-3 « Practical carbon-carbon bond forming reactions-3
ZEBEA R DT YA -1 : Design of multistep synthesis-1
ZEPEA R DT YA -2 1 Design of multistep synthesis-2
ZEBEA R DT A -3 : Design of multistep synthesis-3

End-of-term examination

< ki 2T /7 75/Record and evaluation method >
FAIE LT, #RHBRCIMEd 5

As a general rule, evaluation will be based on a final examination.

< {77 % /Preparation >

ARERTIEMP R AERE LT EERT 2 L2 BB L TWD 720, FH LV OABY: RRCAEE K
BS) wBfEL T & %ﬁ‘ﬁ%k LCHERMTOILD, £0D, flZE, vr—L Aty CEREFRAN)
PRECHBELZ M L T Z

Students need to fully understand organic chemistry taught in the undergraduate program.The lectures are given

on the premise that stu

<HHRHER X U555 E/Textbook and references >
BRE - REPGEEARY 252 (BHERIBMRE, IbFRN)
Textbook: Daigakuin-Kogi Yuukikagaku, 2nd ed. (Ryoji Noyori et al. Eds, Tokyo Kagaku Dojin).

<FZZERFEISLFH [self study >
RETHAUENFICET DRER ORI A AT LT, B2k 5 2 L,
Students need to deepen the knowledge provided in the class by perusing the original articles related to the topics

presented in the class.

< EF - EEEAY ¥ /Practicalbusiness >
O

<{##&/Notes >4 7 4 A7 U—: AL HHTZ2 TR L TOLFMTIZ L
K : masaru.enomoto.a2@tohoku.ac.jp
Please get in touch with Prof. Enomoto by e-mail when you have questions.

Palm T - BEEOPJER KRR CRAE RS RZEFARR LR A mise & L TEMmT5)
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RERAL AL PIES BRFV AV | B )7Aa=F
Bk N ABB- .
AdvancedSLCie:rt\Lé;e on Food 2 FIE:SE AGC506. AR B kt66giz
BRGEIVIN - MR R - GENE i = wEa— N | SR | REVE | FumEsn
=55 ﬁ/ﬁ‘»j ESEn = -
Kl i s fgj;g;i;%; AMINZ | A& | M

<Y E /Instructor >
FHOHET

<$2¥7 —-~/Class subject >
(1) B O—IREERE, “RIERE, ZWRBERBICOW T, $£72 (2) BMONT - WiED L THERER MM (B
I 72 &) 12O\ T, BFERFEINGR L. MR & A5 b ST DR E CEREM L. B EFEE S
P CORFSE - BAFSICHE L SN D FEEBT D,
/ 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.

<$ZED B & BEE/Object and summary of class >

B OIS, BRI KOV OIEHIBFIC DWW TEIR A R . s ORRSUPRRF AR L. R, BRIG
ETDHRNEHICOT D,

/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—7U— F/Keywords >
RSy, REFIEIRERE. BT Lo — BERErE R

/Food-derived components, Immune modulatory function, Food Allergy, Functional foods

<*FEOFE HIZ/Goal of study >

B ORERRERENE R KOV DAEIBEFIC OW TER AR . 2 ZAUCBD 2 SRR T DRE I & &
2o %,

/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.

<IRFENZE - J7ik L HEE T 7E/Contents and progress schedule of the class >

ERMNCHRE D DWVNTIA L TA L DNAT Yy FERET D, KUK TEET L2568 0HY ., 7 T Z— A4
T##% 9 5, Class room code : kt66giz

1. WEOA L buF s g

Introduction of Lecture

2 BEE - YR

Carbohydrates and Dietary fiber

3. IFE

Lipid

4. 774 T I

Phytochemical
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5, v
Vitamin
6. BY7T LI ¥F—
Food Allergy
7. BRI
Food Additive
8. I L DRSO IFERO T LB T — v a v LR (B
Discussion and evaluation for the reports and the presentation files of the selected papers by students(Carbohydrates)
9PN K B B ORISR O T LB L T — v a v L (B
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Dietary Fiber)
10. FEIC L DR SCORFFE RO S LB T —va v ERRER (T2 ER)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Amino Acid)
M. PEIZE DRI SCORTHERO T LE T —va v EFEG (T TFR)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Peptide)
12. A X A EFTwHSCOBHERO S L BT —Ya v bitim (ZrA I L)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Phytochemical)
13, AN X D i SCRR B RO 7 LBy T —v 3 v bRl (IRE)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Lipid)
14, A K DEHmSCREHE RO 7 LB T —va v bk (B2 1Y)
Discussion and evaluation for the reports and the presentation files of the selected papers by students (Vitamin)
15. RS
Summary of this Lecture

< A& F7 #4:/Record and evaluation method >

LR — FRERNE (K160%) . #HEHNE (K30%) . FEEA (K 10%) 12X VT 2,

/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%).

< YEfi %75 % /Preparation >

‘b, KRB, KRBT, EWLT. HFEMFZOBENEZHR L T OILERD D,

/Students need to understand Food Chemistry, Nutritional Chemistry, Nutritional Physiology, Biochemistry, and
Molecular Biology.

<HFER L %% ETextbook and references >

MBS U TR T 5,

/Textbooks and references are introduced as needed.

R OWRIIZL T OB B ELED 5, HNUEHEML Y  EERE - WEmER 71 - 5 M a—FKr—vs3
>) . 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

<IZERFHISL 7 E self study >

AR MOBEEICOVTO LR = MO T LB T—va v 7 7 A MERO =02, BIEEROIE S LB L
2%,

/Students need to learn advanced knowledge about functions of food-derived components to write a report and
make presentation files.
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<FEW - EEpyfE¥/Practicalbusiness >

<{ii % /Notes >FEEIIFENMREICLDEEAX A NI DLEAENH B, Lecture may be given by invited
researcher(s).

E-mail and Office:
F i+ masako.toda.a7@tohoku.ac.jp (F2ZHFZEHE « E512 room)
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BERBEA ==X hva s P BEFV AV | B JFAa=F

E Jarki et ABB-
Recent Advances in Nutritional 2 FIELR S fEAEB R tfipzyw

. . ) AGC507J
Biochemistry and Physiology
BHZEIRY - R R - SR i MR- | EHASEE | BEVE | R
AT )
o % H JE#n AM1523 B pS
P — % H JEH HAR it

<Y E /Instructor >
FI - R R

<$2¥7 —-~/Class subject >
KRN K D BIR TR D3 1 & 75,
In this course, students will learn the preventive effects of nutritional ingredients against several diseases in

molecular level.

<20 B L ZE/Object and summary of class >

KEMTE, EED D VIIHERNICEEFORIELZZ(LSE, EROEFEOMRIZELE L T\o, —757, 12k
H7R R R R ZIE, BERIE . mlLERE ., BIIREE L7 & OETEEEROFIEY X7 & LR S5, A Tid, AEH
B D ISIEREAECFIEINTN B 5 KRBy D5y FHEIZ DWW T ORGSR Z BT 5,

Nutrients are involved in maintaining homeostasis via the modulation of gene expression in direct and indirect
manners. On the other hand, chronic nutritional deficiency elevates the risk of life-style related diseases. In this course,
students will learn the pathogenesis of the life-style related diseases and how nutritional ingredients can prevent the
life-style related diseases including hypertension, diabetes and atherosclerosis in molecular level.

<F—U— F/Keywords >
B, EX IV, IXTV, BETREGAT, ATEEER TS
Food ingredients, vitamins, minerals, gene expression, life-style related diseases

<FH DB B IE/Goal of study >

BT - Sl ERRTFHIC L o TRIET DI D REFANRTFRIC L D8 L 2 OERBIC OV T, &
B OGO & FREIT O 2 &I Ko THBEE D, G T, EMmOEAN R EIEEE & = ORI 2 R S
Do

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.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
REREOET, 2T 4L, Goole Meet i L T47 9,
77 Aa— R tfipzyw
A (1 |25 10 [E])

72O T, HABAEFFIH SN TV DR HEE L TERZER L, e iid 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.

%2 (11 11725 14 [1])
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R, R EN B LRI ORRERRICSIM L, WEIZ DWW TEREIT I,
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.

< AT J7 #:/Record and evaluation method >
HURCRIL & FERNEIC LV FHET 2,
Evaluation is performed comprehensively based on attendance and presentation.

< {5238 % /Preparation >

AT CTHE SN ROBENE LR L TWD ZENMETH D, [RERT) . UREARTY] | [ED
e o I TEmE)

It is necessary for the students to understand the contents of following courses in our Faculty. Nutritional chemistry,

nutritional physiology, biological chemistry, molecular biology.

<HFER L 55 E/Textbook and references >
7D Trends in biochemical sciences, Trends in endocrinology and metabolism
Recent issues of Trends in biochemical sciences, Trends in endocrinology and metabolism

<IZFEREISL 7 E self study >
PEATRD D101, FEIORERTHIC, £8, NEEZEET D,
To enhance your understanding deeply, you summarize the contents of the lecture after every class.

< FEF - EEAE ¥ /Practicalbusiness >

<fii%E/Notes >(1) A7 4 AT U— : BEMLOBHMEEZIRDO D722, FRITIECTREYH D 17 Kb 18 KFE T
R PR ECA T 4 ATV —%& T 5,

(2) F—2L— : 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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RHFBA MO | % | enroows | BEEE | 79nee

PR AT R . ABB- A ,_
2 SRS A B lirh
Advanced Biodynamic Chemistry IRk AGC508 | TR jrhsiq
PRAT - WER - s e Bia—F | EASE | BEVE | bumEmd
ATy M EEIL 2 E ]
: S AM1334 = | %
KHEH 3 ik v R 6 R 33 HA T

<Y E /Instructor >
fn &k - k& &9L - gk RIG - O HEE - oK BEFE

<$2¥7 —~/Class subject >
BRI R 5y O B REERT A

Functional evaluation of foods and natural products

<#2¥ED B & BEE/Object and summary of class >

REFETIT, B RRAL Gy OB 2 285 & & bic, Btk &AL B 2 5ol O ML AR o
PR ZIRD %,

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—7U— K/Keywords >
Bidh, KWy, BERerEREAm

Foods, Natural products, Functional evaluation

<*FEOFE HIE/Goal of study >
BRIy (B RY 7o/ —)b, BEREVENRED) OSBEMERTAM 255,
Students learn how the function of foods and natural products (e.g., polyphenols and functional lipids) are evaluated.

<FHENE - J71k L T E/Contents and progress schedule of the class >
AL, ML OFME L . Classroom 7 AW AL L DM ERE LT A A v v a VEITVET,
7 7 2 a— K :ljrhsiq

1VARBROT A XA (Y f)ll)
Guidance (Lecturer: Prof. Nakagawa)
2.7 7% v OWINBNREDOFEAL (FBY : fp)I])
Evaluation of absorption kinetics of catechins (Lecturer: Prof. Nakagawa)
3TV T = ORIRENEBOFAL GHY - 1))
Evaluation of absorption kinetics of anthocyanins (Lecturer: Prof. Nakagawa)
4. ZDMDT TR A RORIENEOFEAL (524 « f)1])
Evaluation of absorption kinetics of other flavonoids (Lecturer: Prof. Nakagawa)
5700 XA ROWIRENEBOFAM GHY : f)11)
Evaluation of absorption kinetics of curcuminoids (Lecturer: Prof. Nakagawa)
6. 1T A FOWINEIREDFHE (FH2Y : ki)
Evaluation of absorption kinetics of carotenoids (Lecturer: Associate Prof. Eitsuka)
7. %% M7 A L OWINEIREDOFHE (B2 : KEK)
Evaluation of absorption kinetics of xanthophyll (Lecturer: Associate Prof. Eitsuka)
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8. Fh a7 = m— /LD FHEREDFHM (52 : kER)
Evaluation of molecular functions of tocopherol (Lecturer: Associate Prof. Eitsuka)
9. F= MU — Do FREREOFHE (FHY : kER)
Evaluation of molecular functions of tocotrienol (Lecturer: Associate Prof. Eitsuka)
10. 2 DL DRREMEE Z X v D5y FHREOREM (82 : FHR)
Evaluation of molecular functions of other fat-soluble vitamins (Lecturer: Assistant Prof. Ito)
NTAXL V= A O FHEREOFMN (F12Y : FHR)
Evaluation of molecular functions of 1-deoxynojirimycin (Lecturer: Assistant Prof. Ito)
12. 2 DD IKIEMEAR 3 F O 5y FHEREO R (R« k)
Evaluation of molecular functions of other water soluble low molecular compounds (Lecturer: Assistant Prof. Kato)
13.7 7 X=u—7 2 Oy FHEREORHIE (2« k)
Evaluation of molecular functions of plasmalogen (Lecturer: Assistant Prof. Kato)
14,V VIRE OS5y FHEREDOFHIE (Y © LK)
Evaluation of molecular functions of phospholipids (Lecturer: Assistant Prof. Otoki)
15. 2 DMDNFE D5y FHEREDRHIE (Y« &K)
Evaluation of molecular functions of other lipids (Lecturer: Assistant Prof. Otoki)

< FRAERTAI 7 #:/Record and evaluation method >
LAR— FOWNE B L OHER~OREE THMT 5, (Al Lo EBEE 2RO 30%REITRD L1275,
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.

< YE(i %75 % /Preparation >
FKET, BT, ET AT SR T o RBmEE AT EMEE LY,
Students need to understand the basic knowledge of nutrition, food science, biochemistry, organic chemistry, and

analytical chemistry.

<FHFER L USEE/Textbook and references >
HEFRCEAT T Dm0, B L UNER CTHUA 9 A SUCEEH SN TW A BER I,
Research papers and its references which will be provided in the class.

<IZFHEREHIS 7 E self study >
B3 FRECRENRITIS T HFEE R RO LD,
Students are required to prepare for class according to the goal and contents of each class.

<Y - EREAYFZ¥/Practicalbusiness >

<fi§#%/Notes >A7 4 A7 U—(L, /KIiE 16:00~17:00 & ¥ %, FAIZ E-mail &5 THET 2 2 L, HEOHMELIT
TRLOMEY .,
E-mail: kiyotaka.nakagawa.c1@tohoku.ac.jp

Office hours are from 16:00 to 17:00 on Wednesday. Make an appointment in advance via e-mail or other means. The
contact information of the lecturer is as shown below:
E-mail: kiyotaka.nakagawa.c1@tohoku.ac.jp
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REFHAA AL PIES BRFV AV | B )7Aa=F

T A s |

. . ; ISP - T
BmomamcgzizfgyofNauml 2 IR AGC509J | 11 6 4F Ikxt5t2

FEPAGE

BRGEIIM - MEH - GERF e S wRa—N | HEEE | REPE | EEmEse
%4 R E L= .
. . . AM2241 il *
KIRH 4 0 L A5 8 e A | AW

<$H:4% B /Instructor >
I FY - EAR E- K

<i%%7 —~/Class subject >
BRORBRYCFIIE (GREE, MEEloE, . (EH#T, 4260 (Current research of natural products (Isolation,
structure determination, synthesis, mode of action, biosynthesis))

<IZZEo A L AEZE/Object and summary of class >

BED KRR F O RITIEFE TH V) . B, HERE, S, FHEF. EakR s ZANRITHN LSS0
BB %, Aifhid TIEL 2 IRoC NMR RKFEMS A7 b L% T2 b—F o OREERNT O 5% 815 L. J 155> NOE
PO DNAREF A HET D HEE TS, I b, REMOREMN. EREF. 46813 5 R emistic b 7.5,
(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—U — K/Keywords >
Kk se, BBk, e, Ak, 1EREA. £4 5. NMR, MS 2%~ kL (natural products chemistiry,isolation,
structure determination, synthesis, mode of action, biosynthesis, NMR, MS spectrometry)

<FHDHE B IE/Goal of study >
B TABLEMORERENTE D LD L, £z, BIEORRULFE LA FEST L, (Students
will understand how to determine the structures of low molecular weight organic compounds, and to study of current

natural product chemisitry from diversified standpoints.)

<PFENE - J7ik L T E/Contents and progress schedule of the class >

MBS U T, MHEREONEE, LLFO Classroom THdf5, #ft L £3, class code: kxt5t2

1.2D NMR % Fl\\ = RERW O EfMNT A% 1 (L FEY) : Structure analysis of natural products using 2D
NMR, basic skill(Mari Yotsu-Yamashita)

2.2D NMR % f\W\ 7= RERW O AR EfENT IR (L FE V) Stereo_structure analysis of natural products
using 2D NMR, application skill (Mari Yotsu-Yamashita)

3K MS AT ML ORI OREIERENT ~DIGA (ILFE V) : Application of several mass spectrometry to
structure analysis of natural products (Mari Yotsu-Yamashita)

4. RO BEE, KO TE (ILFEY) : Method for isolation and purification of natural products (Mari Yotsu-
Yamashita)

5NMR, MS 27 MO R DEG AR FE~DIH (ILFE V) : Application of NMR and MS spectrometry to
biosynthetic study of natural products (Mari Yotsu-Yamashita)

6. RINAL AR R ENENLFS (IWTFE V) : Discussion for the topics of the annual symposium on the
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chemistry of natural products (Mari Yotsu-Yamashita)
7 REAEHOABNETENELE - BEMa (ARE—) : Bioassay of natural products - Cell culture (Keiichi
Konoki)
8. RINEHAL G D AEBIEVERIEE - BARMARFE, (LLA%—) : Bioassay of natural products - Heterologous
expression (Keiichi Konoki)
9. KIREILA M OEBNEHEREE - A ANV—T v "R U —=27 (JLAH—) : Bioassay of natual products
- High through-put screening (Keiichi Konoki)
10.5 & B & Rk (BLAR#EL—) : Classical but unforgettable natural product chemistry (Keiichi Konoki)
IO RIS« BARMR (WLAE—) : Frontier of natural product chemistry in Japan (Keiichi Konoki)
12 KRRABIL VR EEEN OBIR L2 T —<ITBIT 2 84 & itk 1(
IL'F¥ Y ) Presentation and discussion for the selected theme from the abstract of the Symposium on the chemistry
of natural products 1 (Mari Yotsu-Yamashita)
13. R EDFFRSBEEEN ORI L o7 — < I 25K & 54 2(
HA#E—) Presentation and discussion for the selected theme from the abstract of the Symposium on the chemistry
of natural products 2 (Keiichi Konoki)
14. KK EFIH Uiz —WEBRIE (BEAE) : Development of chemosensors usig natural products
(Masaru Enomoto)
15. KM D AfifE S oh R FE S < BISEMFZE (BEARE) : Drug discovery research based on multivalent effect of
natural products (Masaru Enomoto)

< R AERTMN J775/Record and evaluation method >
HFEZRE & L, BRNAEB L OHBENEICEES 5 LR — kT4 5, (Attendance is necessary. Students are
evaluated by presentation and reports related to lectures.)

< M 225 % Preparation >
72 IDNMR, MS 222 kL& W= LAY OREEMRITIC DWW THEE LTk < Z &, (Review the basic
method for determination of the structures of organic compounds using 1D NMR and MS spectrometry.)

<FHFER L U5 EE/Textbook and references >

SEE  GEILEMDO AT ML DRIERE H 8 Silverstein, Webster, Kienmle, Bryce &, &R, &
HEE ., AHEER, HE{b% R 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)

<IZFEWRFRIS 7 E self study >
FENFIG U2 YERZE 3R b5 b, (Students are required to prepare for class according to the contents of

each class.)

<FEF - FEEROPZ ¥ /Practicalbusiness >

<{f#&/Notes >(1)47 4 AT U — : BRMFILHERZRICESE, E2TA—ATZIFITET, (Question will be taken
directly after each calss or anytime through e-mail.)

(2)E-mail: 1IN mari.yamashita.c1@tohoku.ac.jp, A keiichi.konoki.o2@tohoku.ac.jp,

R masaru.enomoto.a2@tohoku.ac.jp

WRAERRE « R6 45 (2024 4E1E) 13RIz L2 uy,
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RHFBA MO | % | enroows | BEEE | 79nee

R AL REBH S 7 [ ABB- o _ '
Advanced Food Engineering 2 HisaR AR AGC514J AP pjnhy5j
RGHNIEL - WEH - G i BHa—k | WS | BIVE | esmEn

e M EEIL 2 E ]
: s AM122 = |k
KU 2 3y VR B R 3 | BX St i

<Y E /Instructor >
B e

<$2¥7 —~/Class subject >
FEREMEZ T T2 RMERRT A DICHNERRF L T¥EEEZ 5
Science and engineering needed to develop functional foods

<#2¥ED B & BEE/Object and summary of class >

BT EMERIR CLR) - AWE - SRR OB TERMEERREIC D 2 & K ERIAE G T EEEAZ N
Zo, BRENE NOBGENE S ERTIER ORI LEOMBERBENS D, T ORBEEOMED, BHEOR
A WIEAESINT o REBATND Z &5,

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—7U— F/Keywords >

RO RERE. TURMRRE. —REKRE

Rk OREE & BERE

WHEINEE, =3 F—INGE, HRouH. FE ., REL, R, REEE. KM, TV =oAL T4 v 7 ORI R
. RAT

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

<FHEDHE B IE/Goal of study >

BEAIL - AR 2 BEOMIMEZEAL & B b OB Re AT 5 OB FR il A3 AR C & | B ORI & Bl 2 1
JEDYESE B HIETE D,

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.

<IREWNE - )ik & #E T E/Contents and progress schedule of the class >
HRIIA T~ FEXTIT O,
7 7 A =z— R : d3hc53y

w1E . A F R
Introduction

5210 - RAREREOR T (—RIERE, RBRAE. —IRIERE)
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Science of food functionality (primary function, secondary function, tertiary function)
F3ME  EmOBE (mrT)

Science of food (polymer)

Al BMORTE (R, =<bia s 18K
Science of food (dispersion, emulsion, foam)

F5ME  RmOFE (V)

Science of food (gel)

56 [\ AKRTEME & A A HIAE U 7R L

Water activity and its application for food processing
TR AN LEX 2 20 (BT AT )
Physical properties (food glass / rubber)

%8 Mm Ay T

Bioengineering

FIME AT

Applied optics in food science

F10M : = VBGEIC RS /BT (RE)

Food development seen in beer production (fluidity)
F11E: -2 BEC RS emER (WEBE)

Food development seen in beer production (mass transfer)
1 2M: B VEGEIC RS BB (RHE

Food development seen in beer production (membrane separation)
F13ME "WARACR D MBS (BEY

Food development seen in bread making (heat transfer)
F1 AR "WARACRLIEMBEARE (LAY —)

Food development seen in bread making (rheology)

H1 5[ BN R DR (ONUBERHT X D FERR)
Food development seen in bread making (fermentation)

< A& REAm /7 1:/Record and evaluation method >
BEGO/NKERE LR— TR 5,

< YEfjg 528 % /Preparation >
Frloa g b Ly,

<FHEER L U5 EE/Textbook and references >
FrTFwr FCERERAT 2,
zEE TN TY) - ARG LTS - #laHE
sEE TRHTY - AT - REFEIE - 8
sEE (XNE AWML ov2] - EHEE - ZRALHKR

<FREREIS T self study >
SO RN E A2 ERT S,

<HEF - FEEROFZSE/Practicalbusiness >

<{ii#%/Notes > (1) A7 4 AT U— : [l
(2) E-mail : atom@tohoku.ac.jp
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Advanced Lectur.e on Biological 5 A pop— 723l
Chemistry
BRGEIIM - MEH - GERF e S wRa— R | AR | REPE | FEHRERA
GIEEEGY .
e % A JE AM6007 ERE S
Z oot % 1 JE %0 600 e pagial

<$H:L4%E /Instructor >
Al 7=

<$2¥7 —~/Class subject >
Biological chemistry for agricultural and industrial applications

<IZZEo A L EZ/Object and summary of class >

This class is designed for graduate-level students interested in biological chemistry in the fields of agriculture and
the biological industry. The class aims to provide students with a comprehensive understanding of the chemical
principles that underlie various biological processes and how this knowledge can be applied to address agricultural

and industrial challenges.

<F%—U— R/Keywords >
Plant Nutrition, Molecular Biochemistry, Enzymology, Applied Microbiology, Applied Bioorganic Chemistry, Plant
Cell Biochemistry, Fungal Biotechnology

< OB E HEE/Goal of study >
Students will have gained a deeper understanding of the chemical principles underlying biological processes and
their applications in agriculture and the biological industry. Students will have developed critical thinking skills

necessary for solving problems in these fields.

<IZFEWNE - Fk L T EIContents and progress schedule of the class >

Class code : zfi72al

1. Impacts of autophagy on nitrogen use efficiency in plants (Ishida)

2. Regulation of gene functions by chromatin and nuclear architecture (Harata)

3. Biochemical Complexity of Aging (Horigome)

4. X-ray visualization of micro- to nanometer scale hierarchical structures of biological cells (Takayama)

5. Sugar meets protein: Molecular and structural basis of carbohydrate recognition mechanism of lectins with diverse
functions (Ogawa)

6. Research on the pathogenesis of neurodegenerative disease using yeast reconstitution (Futai)

7. Structure and function studies by visualizing proteins at the atomic level (Hidaka)

8. Study on the anaerobic lactic-acid-assimilating rumen bacteria (Kaneko)

9. Natural products and their application to agrochemicals and/or medicines (Enomoto)

10. Approaches to drug discovery by natural product synthesis (Meguro)

11. Biochemical aspects of nitrogen metabolism in plants (Hayakawa)

12. Adaptation of plants to various concentrations of nitrogen in the soil (Kojima)

13. Nutritional stress response in eukaryotic cells: Lessons from yeast (Shintani)

14. Genome mining for cellulolytic enzyme discovery in filamentous fungi (Watanabe)

15. Review
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< JiRAE M J71%/Record and evaluation method >
Attendance to the lectures 50%, reports 50%.

< YEfif %% % /Preparation >
University-level knowledge of chemistry and biology

<HFFER L B EFE/Textbook and references >
Specific textbooks and references will be recommended by the respective instructors for each topic.

< PREERFEISL - Iself study >
Students are expected to review textbooks, lecture notes, and references to deepen their understanding of the class

material.
<FEF - FEEROFZ ¥ /Practicalbusiness >

<{ii#%/Notes > Instructors: Hiroyuki Ishida, Masahiko Harata, Chihiro Horigome, Yuki Takayama, Tomohisa Ogawa,
Eugene Futai, Masafumi Hidaka, Jun Kaneko, Masaru Enomoto, Yasuhiro Meguro, Toshihiko Hayakawa, Soichi
Kojima, Takahiro Shintani, Akira Watanabe.

Please ask questions and contact instructors via Google Classroom.

174




BEFIEA4 BT P BEFUAY LY | PR JFAa=f
Advanced L.ecture on Food 5 iR PE— Aqta3l
Science
BHEEHAR - R - ZEBF i HEa—F | HHERE | REPE | TR
“EF .
e % H A AM HLFE %
2ot % B JEEN 6008 e ESpia]

<$H:L4%E /Instructor >
B e

<$2¥7 —~/Class subject >

<$2F¥ED B & BEE/Object and summary of class >

<F—7U— F/Keywords >

<FEOFEBHF/Goal of study >

<FFENE - J71k L T E/Contents and progress schedule of the class >

. Overview of Food Immunology |

. Overview of Food Immunology I

. Overview of Bioactive Constituents in Functional Foods on Obesity

. Current knowledge of amino acids supplementation for the prevention of diseases

. Current knowledge of fat-soluble vitamins supplementation for the prevention of diseases

. Current knowledge about functional evaluation methods

1
2
3
4
5. Current knowledge of water-soluble vitamins supplementation for the prevention of diseases
6
7
8

. Current knowledge about functional properties of foods
9. Current knowledge about functionality of natural products
10. Introduction to Food Engineering |
11. Introduction to Food Engineering Il
12. Introduction to Food Engineering IlI
13. Chemistry and biochemistry of marine toxins |
14. Chemistry and biochemistry of marine toxins Il
15. Chemistry and biochemistry of marine toxins Il

< kAR 77 /Record and evaluation method >

< {228 % /Preparation >

<#HFEPR LB EE/Textbook and references >

<ZFERFMSL 7 Iself study >

<FEW - EEpyfz¥/Practicalbusiness >

<{i#/Notes >
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ERHA HAT R PO BAFvAY vy | B 75 Ra=F
WFZe f P2 A= AAL- JUp—
Research Ethics 1 BB | Eqyi70qy | P0G | thoxfua
BHEEIIE - MR - GEEF R ERo—F | HHSEE | BEPE | cumEse
7 e || o 5>
3%@{ %¥fjﬂ%%; AD4001 %i{
AHEH 1 GERF NN R = T

<Y E /Instructor >

AW EHE

<$2¥7 —~/Class subject >
SETFIEIC 5T B ATEATS - B S RT T R & E] & THE
Responsible Conduct of Research, avoiding research misconduct. Roles and responsibilities that researchers

should play.

<$ZED B & BEE/Object and summary of class >

IRTIEIZ I DN IEAT R L BAEH D OMIEIEE), (8 ANEFRORE, FIEOFHENOBT, MIET — & O & RTF,
S HITHRBERRLEIUIC 2 D E TOBBIZB W THIEE N R TR EEE L BRICOWT, ff - w5, 78
237 —=AZXZ T 1 —( IThe Lab) )& & A, KK HE /228 5 23T 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.

<*—U— R/Keywords >

FEMmER, AR OB, BH(EH DHH5EE DT A DO T, FEICBIT 2 R IEITR, 7 —Z O, HH
HRON—N A=Y=y T BHERRINDITH

Research ethics, Managing Public Research Funds, Responsible Conduct of Research, Research Misconduct, Data

Handling, Rules for Collaborative Research, Authorship, What is plagiarism?

<FH DB B IE/Goal of study >

AR IM DT DI H Y, MIEEITOMIEENH I BELIMTHL LD eT —< & L, FFiEoERL A
B, AF5EE O ) BIEICOWT, ZHMENA OE X, BXERNET, T 20 OREARNMBA MR L, F00im
O MBI REE BB T 5, Bffd DR LR EDERICOVWTHME L, EETE D, MIFEBICE
WCHRAET DER% R EMB OB KB & MEDO T THRRIZE N TE D, Fam LPAET 55 & LT
OE 2 B L, iR sUc oW T, ABOKRI - HAZBfiET 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.

<FZENE - J7ik L T E/Contents and progress schedule of the class >
22413 Classroom CEE L E9, Classroom 258k L T Z &0,
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7 7 A =2— R : thgxfua

AR AV T —a s EROEDS - B OWTRA ORALR A ERFZEES)

Orientation & Introduction of this class and textbooks.

#2ME: MEmHl~=—o7 L — REZBIETHITT —

Best Practice in Research Methodology.

%3 :APRINe 7—=>277n 2754 JST a—2 (1) AGEFER HREOHRLY

Watch APRIN e-learning program: JST course (English version) Responsible Conduct of Research-Biomedical.

¥4 :APRINe 7—=2771 /75 :JSTa—2 (3) AR FEEOHRD Y

Watch APRIN e-learning program: JST course (English version)  Responsible Conduct of Research- Humanities
and Socially Science.

B 5E N—F v UIRBREETHSS [The Lab) OHIEL I N—T T 4 A v ay REBREDY

Interactive movie on research misconduct “The Lab”: Play a role of a graduate student.

%6 N—F v RBRFEASES [Thelab) ORBEL V7 V—FF 4 A D vay KARZ DN

Interactive movie on research misconduct “The Lab”: Play a role of a postdoctoral researcher.

HTE N—F AR AR, [The Lab)  ORBEE AV —T T 4 A D v ay HFEOSIY

Interactive movie on research misconduct “The Lab”: Play a role of a principal investigator.

%8 E N—F v KRB EIER [TheLab) OWREEE 7 NV—TFF 4 2By vay (HEHEYIFEERE O

Interactive movie on research misconduct “The Lab”: Play a role of a research administrator.

F o ARG B, T2 A ) B LA ERERRRORIE L 7V —T T 4 A vy a v
Watch reserach integrity video "Gaps in Ethics (Associate Professor Edition)" and discuss the topics.

%10 [ WFZEMERBGEAS TBloZ22 [ ) BT PR ERR AR/ ERORM L 7V —TF 4 2 v va v
Watch reserach integrity video "Gaps in Ethics (Student and young reseracher Edition)" and discuss the topics.

< A& A )7 1:/Record and evaluation method >
BEEEA~OE Y A L 0 I S D EH A
Class participation

< Y %% % /Preparation >

APRIN ~1 7 A >4 57200 ID L AART— R, B 1 F4£0 JST a2 —RAZHOBREFE L, FFo T
NITHRRIR L £,

You need your ID and password to login APRIN.

<HFER L B % E Textbook and references >
MRAER ARG R EVTIER WHEMmBLBEERE A )
Mg~ =27 b — RIEZ/IET 212013 —) FAERFARFABEE AR (IRl oz ChAAR T 1E)
“Best Practice in Research Methodology Ensuring appropriate procedures and guarding against misconduct”

Tohoku University Graduate School of Agricultural Sciences

<FZERHISL 7 E self study >
it EEEZTEH - HET S,
Review the textbook.

<FEF - FEEROPZ ¥ /Practicalbusiness >

<fi#&/Notes >4 7 4 A7 U— : fE"HE Tk, 1F 7B HIRE(ES07), (TEEFIL, BlRE, 24T D)
E-mail: koki.homma.d6@tohoku.ac.jp
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Office hour: any time in room E307
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RERAL gk PO BRI | BHRAEEE J5Aa=F
JEHT — A A T ATEH AAL-
Exercise in Agricultural Data 2 3k O AR ki2s3vm
. OIN501J
Science
BRI - BE R - G i = wEa— N | SR | REVE | FumEsn
GGIE:!! R ERE L= E .
. . . AD4002 :
AE 4 L X3 A

<Y E /Instructor >
WH /X -EFT AEF

<$2¥7 —-~/Class subject >
BRIIBT AT =2 A = ADFERK
Implementing data science in agriculture

<#2¥ED B & BEE/Object and summary of class >

7a T IV ERE Python Z lWTKEDT — X W2 5 FIEIZOWTHEY, R AT A7 )7 M
HOMER LY, WERTA 7TV &AW CHEMEROEZ E T 552815+ 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—U— K/Keywords >
Python, a2/ 77 FHART—FAE, 77 7HEH, €7 ey Ialb—ryarkite—r oz
Python, programming, text data processing, graph drawing, Monte Carlo simulation, Next-generation sequencing
(NGS)

<*FEOFE HIE/Goal of study >
7a T v U5 Python Z AWTHi 2T — X B AT 5707 T A EFRTE 2 X 91k 2 & ity
— UL RN KRBT —F A2 A= = Ea—FIC TR CTE 5L ICRD 2 L 2BERELT 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.

<IRFENZE - J7lk L HEE T 7E/Contents and progress schedule of the class >
7 7 Aa— R :ki2s3vm HE=EH 5L Classroom (ZHBWT/RNT —RA v b7 7 A VAR & HE THED EJ,

1. A # A - Python BHFEEREEOMESE (2 F)

Guidance and setting up a Python development environment
2. Il 7 I IEHEOFROS (EF)

How to learn a programming language

3. BUEDFE L &30 (BEH)

Numerical calculations and "if* statement

4. SCFF) LR L0 (EH)

Strings and "for" statement

5. YA ML T 7 A NDOAT) (EI)

List and file 1/0
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6. 7X A T —X ONEEE (B

Text data processing exercise

7. N7 ORHMLE (EH)

How to deal with bugs

8. ErFHAnYIalb—aré s T i (B

Monte Carlo simulation and graphing

9. REMITRICE T 2R — 7 2RI« RAERFE A2 AOBA ~DT 7 A (EF)

Use of next-generation sequencing (NGS) in agricultural science; Access to the university super computer AOBA
10. 2 AR - HIWMR—F L 2DOFELE T4 77 VFAROERE (FTF)

Principles of second- and third-generation sequencing and the various library preparation procedures
1. V—RF—X L ZORMLE (FT)

Read data and the pre-processing

12. ¥a— ) —RO5 7 ABHESI~DO~ vy TNy T ha—w (BT)

Short read mapping to a reference genome and variant calling

13. RNA-seq 7 — % ZAfi o 7o B{A T I B B LT (= )

DEG analysis with RNA-seq data

14. ¥a—hJU—Fddenovo 77/ (ETF)

De novo assemble of short reads

15. /Ny FAFRIZ K % BLAST 3% - # L RV B ORRE R A A Uik (BF)

Batch analyses for BLAST search and functionadomain search

< FiAEREAT J77£/Record and evaluation method >
TR X0 34 5,
Submitted reports are evaluated.

< WEfi 528 % /Preparation >

T s T IV E5EPython B LUK — 7 b B ons 7T —ZIZ oW TO—@#HOWLIZONTTH I
AN

Students are expected to learn the Python programming language and a series of processes for data obtained from
next-generation sequencers.

<HFEB X 0B % E/Textbook and references >
BATERN A L, BREII VR,
(ZEHE)
Python AR K% =2 A | (https://docs.python.org/ja/3/)
ittt [Dr. Bono DAEMBYET — X M) AT A DNY A T AL B —F v aF L
References are handled out at every class. No textbook will be used.

<$ZZEREfEISLFH self study >

RENELTIANEBBICLT, HEEITVOD, FHEMTOER L AL AMTL, LEBBHELZHA T,
SOICHREARD D,

Refer to related books in the library.

< FEF - FEEEAOPZ ¥ /Practicalbusiness >

<fi#&/Notes >4 7 4 AT U— : BRI IMRFZ )5,
E-mail address: yoshifumi.sakai.c7@tohoku.ac.jp (#%7). shuhei.miyashita.d7@tohoku.ac.jp (& T)
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Questions are accepted at any time.
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BERBEA BN P BEFVAY LY | PR J7Aa=R
RO%E AAL
General Assessment Science of 2 1% WIERAR FAERREE | zmmokww
. OAG505J

Agricultural Product and Food

BHZEIRY - R R - SR i MR- | EHASEE | BEVE | R
AT BEmEE LT .
. . e e AD4003 ;
Nl KIEE SHEE | o XS X

<Y E /Instructor >
B -7 - dbE Fe - dede KER - Pl SR - AR B

<$2¥7 —-~/Class subject >
FEEED) - BELOE 7 b N Z AR O Bl & KRR
Theory and practice on quality and safety evaluation of agricultural products and food

<#2¥ED B W) & BEE/Object and summary of class >

PRETITEOLEIZAD L FELE T ML L FFPHTE L, KELRMBEIZR > TV D, HRIZITRMRDOE
BRI OPRIBILRITFEN FE— LIZZREBRHEDORE L EENRD N TWD, KR T, DREORM - BEY
BLOMILGOME & LRI 2 MO ERE TOHRRE 2N 0 OFIEL R T 5, S HIT, SETOR
fh e REMR LU LA O RE & ZEMEEOBUR &t n R SITONWT BT 5, £ LT, s hiz by 7 2
BT, ZaAER L THEREED D,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big
problem. With the expansion of international distribution of foods worldwide, it is required to formulate and implement
unified safety management regulations. In this lecture, we will explain the knowledge from the basics to the practice
regarding the quality and safety of foods, agricultural products and processed products in Japan and their evaluation
methods. In addition, the current status and measures for quality and safety management of food, agricultural products
and processed products in other countries will be explained. Then, select the topics explained and deepen the

discussion among the students.

<#*—U— R/Keywords >
i T KEER), REIR, TR, mERHE, RoZeert, CODEX, HACCP, #ifilikfE, it/ - Ry
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety,
CODEX, HACCP, Regulation, World food/agricultural circumstances

<7E oFE A E/Goal of study >

B - & KEH R EORERB L OO LESOSE RS MO EME) b E R E TORERFR, ErH
il FESMEOBURZ: RIS, BHT O MAMER TS, BAOFHEIE & ZEMEORLRHIEIAN FTRE & 72 2 HE) 2 B15
15,

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.

<FFENE - J71k L #E T E/Contents and progress schedule of the class >
7 7 XAa— K : zmmBkww
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Wl A hug vy (R

Introduction

o BORRELZL AR EHER)

Food safety and security

%53 A DOEEMEMRBIRORY: (FRHEEHER)

Science for food safety technology

¥ AR BB AN L 21FY (A REER)

Genetically modified crops

Eo5lE s MREBANIC L A1 (L2ERERBUR)

Genome editing crops

Hola: FEMORENE (LEEHER)

Safety of livestock product

FrE:F W IR X OO L OME &Rt (bR )
Quality of milk, meat, eggs and their products, and its prospective development
% 81El : KEWE D S HEPHEL L OFEGOREES] (BH 5 HER)
Case studies of food poisoning and accidents involving marine products
B9 KEMIZRIT DHAEE RS KO AT & (BE 5 HER)
Hygiene management and certification system for marine products
H10M : AT EITHOBER (AR R

Food safety policy

11 RS LB (AR R

Food labeling and consumer behavior for foods

12 BTG &R (ST IEEEER)

Harmful microorganisms in foods, and inspection methods for food pathogens
H1 30 BREAFHY AT A HACCP L Z OB (& 1-IEHE#R)
Food safety management system: HACCP

F1 4l HE17NA—TORE (28 THY)

Presentation and discussion for first group

1 50E 2 7 =T OfE (R THY)

Presentation and discussion for second group

< B¢ #EEEAT )7 #:/Record and evaluation method >

HEER L LAR— R R b N7 =TI PN TORRBERE (NT—RA v M7 vErT—va ) icdo
TiHlT %, LAR— MI, iBEERONE L LD L — 7S & #HEOKME L RERFITEE L To&EE 4 HE
EEWTEARHSIC L > TR 5, HEREEE LAR— M b ICHRERE O Z N ENOR0ESI1E 20, 50 B X
M30%ThH D,

< YEfjg 523 % [Preparation >
A ISR T DEARICTONT, F—U— FZ2REIZA L TH, HFHRIEIZED T LRIz ET,

<HFER L B % E/Textbook and references >
FEFEBARAIE AN £ 73BT B,

<IZFEWRERIS 78 [self study >
ERROMEMIZBE L T, ZEE OB ERRRHAFE 2 EET 2,

<HEF - FEEAYFZ3E/Practicalbusiness >
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<fi§#/Notes >(1) 474 A7 U — (RO HEMZFREREER L TRELHED 500, TR OB D
LT, REKRTHRBLBEDOWRETE 7 4 AT T —%RIT D,
(2) REHE : fEHESE  E-mail address : atom@tohoku.ac.jp
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RFEF A4 ALK PIE BEF vy | BRGRAEE y7Ra-F
Food & Agricultural Immunology = e AAL- JEP i
Joint Lecture 2 3 S OAG505. AR 3r7jamo
PRAH I - BEH - GRHF i 2 -8 | SR | BEPE | RERERA
[HE; REHE I =T 7
o P L = AD4004 AT
A &ER 4 FEEF R 6 R TR

<$H:L4%E /Instructor >
W KM= FHE T

<$2¥7 —~/Class subject >
Basic and Applied studies on Food & Agricultural Immunology

<IZZEo A L EZ/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/DC (Internet School of Tohoku University on the Digital Campus). Students can view the video after
registration.

<F—U— F/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

< OB E HIEE/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.

<IREWNZE - Jilk & #E T E/Contents and progress schedule of the class >
AFERITISTUIC L » CTBIFE SN £ 475, Google classroom % i L CIEMIEETHZ L NH Y £7,
7 7 A =z— R:3r7jamo
This class is opened by ISTU/DC. Information about the lecture also will be sent from the google classroom.
class code: 3r7jamo

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

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

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

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

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

. Overview of plant immune system. (Dr. Sugihiro Ando)

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

0 N OO N WN =

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

9. Overview of effects on human health relating to epigenetics. (Dr. Masahiko Harata)
10. Overview of plant response to environmental cues. (Dr. Yukihiro 1to)

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

12. Overview of allergies. (Dr. Toshinobu Kuroishi)
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13. Overview of mucosal immune system. (Dr. Tomonori Nochi)
14. Emerging Infectious Diseases. (Dr. Hitoshi Oshitani)
15. Food Safety and Society. (Dr. Katsuhito Fuyuki)

< AEAEAN )7 #/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/DC system.

< Y(i % % /Preparation >
Participate in the International Food & Agricultural Immunology Lecture is highly recommended.

<HFER L 55 E/Textbook and references >
Textbook and references will be introduced by each professor.Video materials are also available.

< FREERFESLEE Iself study >
It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and

ocuments that are commonly available.

<32 - FEEERRE ¥/Practicalbusiness >

<{##%/Notes >Important!
Student who want to use financial aid for study abroad from CFAI have to take this credit.

Please check CFAI homepage carefully.
http://www.agri.tohoku.ac.jp/cfai/

Instructors:
Faculties in CFAI, Graduate School of Agricultural Science, Tohoku University, and Faculties in Tohoku University
School of Medicine, Tohoku University Graduate School of Dentistry and Graduate School of Pharmaceutical

Sciences, Tohoku University, and Faculties in foreign institutions.

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: sugihiro.ando.a2@tohoku.ac.jp
Please change "O" to "@".
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RERAL AL PO BRI | BHRAEEE J5Aa=F

SFE LA FRERS AAL-

Joint lecture on Disaster Recovery 1 3k O AR hr3xfce

. OAG520J
and Reconstruction
BRGEIVIN - MR R - GENE i = wEa— N | SR | REVE | FumEsn
GUEUESS
s 3R JE %0 AD4005 S
Z Dty HHERIA i

<Y E /Instructor >
Jri st

<$2¥7 —-~/Class subject >
B DRI - BATOE IR - RIS 2 BN OGN « K ORGSR & iR EE I O ZAEMEIC S
THEE,

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

<#2¥ED B & BEE/Object and summary of class >

KB B IR IEET TRER Ao & - 7o ik 0 BAMOKPEZESC RMPERES . RORIIEN OEIR - EELEFEIZ BV T
BFDORIZT NERENIRELSDDEETH D, ARFHERTIT. BEDBHE LR RERNED LS it b
ETHEAINER LT ONEIET 5 & &Il SRR EREAZ FZR L T ETOMRBEE R L, K5E
HRICEIE LEBRICE AR R/ TREZLE2EBET D, b, BEDT, #RLFHRLINT 2.

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%—U — R/Keywords >
BROTEMN, BSHEHEEE, SEWR, s Kam, FREAOBINESR, RN, A£¥, Fiht, AlErE R

Reconstruction subjects, farm land consolidation, consensus, diffusion theory, induced innovation, traditional

occupation, sustainability, creative reconstruction

<FE oFE A E/Goal of study >
EMOKPERECRMFEES, ROBIIAMNOBEIR - HRICB W TEZO R T REEE L 2 2 CORBEARM L, 5%
ERBOBE CHUNIATH LSO RBEED.,

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

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Z OFBIX Classroom Z i L CEZRE R L ERERERELET,
7 Za—Rid hr3xfce T,

1B 2 ANMAEREOKIR - HELOFRE ()
Problems of restoration and reconstruction of disaster damaged areas (Satoshi KATAYAMA)
2R ERER A~ DR L T DB DKFEZE LA (Rriliasl)
Effect on the marine ecosystem, and subsequent fisheries and fishing villages (Satoshi KATAYAMA)
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S/EPERMDOEIR - B OER L BT EORE] GEHER - BT

Recovery and reconstruction of agricultural land and agricultural engineering. (Masaharu GOHKO)
A4 EPEIVR ORI L BB UBEHER « BT

Farm land recovery and consensus. (Masaharu GOHKO)
5.RFHAFF L (BAEM « HUUREEE#)

Disaster Social Science 1 (Naoya SEKIYA)
6. K FEARFF 2 (BAER « AR #)

Disaster Social Science 2 (Naoya Hiroyuki SEKIYA)
7. 2A~— MREOBN LA HOFE (KEME )

Smart agriculture and diffusion problem in the future. (Ryuji OTANI)
8. R &R (A 1%nsE)

Summary discussion (Satoshi KATAYAMA)

< kA2 /77 /Record and evaluation method >
FHEBEBIOLFR— b (LFROBENEND 2 ORIN) ICKESEFHET 5,

Two reports and attendance are evaluated.

< YE(i %75 % /Preparation >
b - TPETABETRVR, LR— MEROZOIZIZ TN 0 OEENMLE,

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

<HBER L 5% E/Textbook and references >
SBEEFEIZONTIE, ENENOFEMSEER~T 2,

Textbook and references will be introduced on each class.

<R RIS FE [self study >

<32 - FEREEAYE ¥/Practicalbusiness >

<{i#B/Notes >A47 4 AT U — : FFICHEASIXIRE LgW s, FRNCT KA v hER]D 2 &,
E-mail: skata@tohoku.ac.jp (A [Li%ns)
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YA 4 WA | %% | eRrosrvs | BRREE | 5Aa-f
Z~— MEFEAM = e AAL- PR
Introduction to Smart Agriculture 1 Ll AGR501J DR Szrtysp
BRI - MEH - FEAF e S wRa— R | AR | REPE | FEHRERA
AT
IBEE %
Z O IR A AD4006 Xl

<Y E /Instructor >
e P

<$2¥7 —~/Class subject >
A~ FEEOME 2R,
Learning an overview of smart agriculture.

<#2¥ED B W) & BEE/Object and summary of class >

ZAv— MREELIZ, BRy MEARCERIBERN (ICT) ZEMA LT, Al - MELEMEEEL BT L%
EHEE L CODHTCRRED Z & T, AARDREETIE, KR E L TAFITHDEESLABE TRITITTE 20E
ENL L, BFEUEFEDBIEL TS 22T, Bk, AFOMER, AHOBRMNEE R L 2> TWE T, AGH
RTIE, ZRBFHCRBH SN A~ — MREEOHMELEM L, b0 A~— MNREOTEMTIEEZE A bR
N&EHEH L ERERNTT,

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—U— K/Keywords >
Av— MEE, TR koo T2 B, vy M =X —BfG JEREES T
Smart agriculture, data-driven agriculture, sensing data, skilled labor, robots, energy self-sufficiency, non-

destructive analysis.

<*FE O FE HAZ/Goal of study >
HARDREDFRRIZAT T, Av— MEREOFGHME LB LERT D,
The goal of this course is to consider the usefulness and problems of smart agriculture for the future development

of Japanese agriculture.

<IFEWNE - Jilk &8 E T /Contents and progress schedule of the class >
Z OFH X Classroom % il L Ciise i@kt L i mGHE BE L £,
7 Aa— Rix cod3zpr T,
Classroom (27 7 A LTI/ 7 A a— Rz A LTI EEN,

m

1AV T—ay: A~v— MNEEOHN L 5% O
Orientation: Smart agriculture and diffusion problem in the future.
2. 2w — MEEDOEEE « TR R
Practice of smart agriculture: Case of land-use agriculture.
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3. A~ — MEEDERE : ik FH =R

Practice of smart agriculture: Case of greenhouse horiculture.
4A~v— NBELEEA LT T XX —HGTH

Smart Agriculture and Production Infrastructure: Energy Self-Sufficiency.
5.Aw— NEBELANEA LT T vk y MNERR

Smart Agriculture and Production Infrastructure: Utilization of robot.
6. AV — MNEBELEINA VT T EK - iGRR

Smart Agriculture and Rural life Infrastructure: Roads and bridges.
T A~— NERELTEA V7 T IEREES T X 2 S R

Smart Agriculture and distribution Infrastructure: Quality control by non-destructive analysis.
B.INMNHDAw— MNEEDIER : I V—TT—7

Future utilization of smart agriculture: Group work.

< AT J7 #:/Record and evaluation method >
FHEEBEIOVR— N (LROBENRED 2 D8N ITHESXFHNT 5,
Submitted reports, attendance and so on are evaluated.

< MEf 528 % /Preparation >
Al > CPET2HETRVD, LR — MERDTZOIZIZZ 72 0 OB 2303,
In making report, it is necessary for graduated students to review handouts and references.

<HFEPR L B EE/Textbook and references >
SBEEEFIZONTIE, ENENOFEMAEER~T 2,
Textbook and references will be introduced on each class.
<IZHWpHISL 7 E self study >

< FEFE - FEREEROPE ¥ /Practicalbusiness >

<fi%Z/Notes >4 7 4 AT U— : FRICHERZFEIXRE LRV, FAHCTHRA > FERD Z L,
E-mail: fusao.ito.c2@tohoku.ac.jp  (FiEEHE)
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RFEF A4 BN EL PIE S BEFVAYYS | PR )7 2a-F
AW SRR
Biodiversity in plants and 4= AAL- PR
microorganisms and their 2 s OAG508J e 2vsbdy®
symbiosis
BRI - MEH - FEAF i 2 WEa—F | SRR | BEPE | RERERA
R .
s 13 B %0 AD4007 *
T IR A A pogial

<$H:4% B /Instructor >
A EERES - BRIl R - BHE dE- Z2H T - fmE BEL

<i%%7 —~/Class subject >
BEAERRITBIT 2 RERSR L OVEMZRIEIZ OV TES
Learn about environmental conservation and biodiversity in a complex ecosystem

<IZZEo A L AEE/Object and summary of class >

FRAk - B - )1 7p EEAERERICE T D RERER O CITEMZEMEOHERFIC OV TRATOM R A2 b & I -
HEEITO, ZNDLOSIIZEATLEMEED D,

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

<#*—U— R/Keywords >
SRR, BURTFIRAT. A
Biodiversity, genetic analysis, microorganism

<FH DB B IE/Goal of study >

B L O DM SRR &2 IR <G8k L. ZARMEDIHT FIEIC OV THEIET 5,

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

<IREWNE - )ik & #E T E/Contents and progress schedule of the class >
#EDO—E %A, LLF O Classroom THAF - 2L £,
« 7 7 Az— K : zvsbdy6

CERNEIEEY/P 2R e I (G IEY/N)

1: What is biodiversity (Suyama)

%20 AMSE T (IR

2: Why biodiversity is needed (Suyama)

5 318l A RRIE A 2R O SRR (B L)
3: What is the cause of losing biodiversity (Suyama)
Al MBS L OIEE B LT F@ilER)
4: Aiming for coexistence with biodiversity (Suyama)
55508« NERISEEYLE DTS OINfgfEARRR)

5: The world of zoonotic diseases (Kato)
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%6 [\l RIFEEAE O SRR O AR)

6: Diversity of pathogenic microorganisms (Kato)

BT A X RO (ZHETE)

7: Symbiosis of methanogens (Tada)

#8 Al REBILAAY AT LI ERER (ZHTH)

8: Resource recycling using nutrient symbiotic organisms (Tada)
oMl —ANOIE (ZHTHE)

9: Symbiosis in the lumen (Tada)

1 0E : MAEMOLAERMREFM Lo x v F—AI (ZHTH)
10: Energy creation using symbiotic relationships of microorganisms (Tada)
H 1 1IE R OSENE (R

11: Diversity of forest microorganisms (Fukasawa)

B 20m A OILAERR (G

12: Symbiotic relationship of forest microorganisms (Fukasawa)

%1 3\ BEEAMOEIR & LA (FE L)

13: Origin and symbiosis of eukaryotes (Fukuda)

#14E EMSEEORA FRilEdA)

14: Utilization of biodiversity (Suyama)

H15ME:HEEOELD BRLEAKR)

15: Lecture summary (Suyama)

< A& 7 #:/Record and evaluation method >

HERILE LAR— b, LAR— MIERAAOENB IO, R TR IOV TEE LW Z N Z 7o b D &2
2.

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

< {38 % /Preparation >
FENCB T D EWTB L OSFEYT.
Biology and molecular biology at an undergraduate.

<HBER L 5% E/Textbook and references >

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

< PRIEREHISL - Iself study >

<F2H - FEEERYHE ¥/Practicalbusiness >

<{i#B/Notes >A47 4 —AT T — 1 & ITE TRV, WA —/L7g ECEMSE2 2T 5,
Office hours: Especially not set up, but always accept questions by mail, etc.
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RERBEA AL PO BRIV ALY | B J7Aa=f
I & EZEBH AAL
Intellectual property and industrial 2 3 E S EAE PR imbpsq6
SOT5201J
development
BRREMIM - ME R - GERF S wEa— 8 | SRR | BEPE | FERERA
% 191 B ERE L= .
. . . AD4008 S
KHEE 4 s VR 3 R A

<Y E /Instructor >
R SR - PR AR - B L

<2¥ 5 —=IClass subject >

EMPEETIC T D, WIZEBRTE. PEFEBANBATE & A PEDRRIC O W R Z TR 5,

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

<20 B L ZE/Object and summary of class >

AW PESEREIR D FNA PEIC B U TRl O T 2. il 13, ERR DM E R O RV 204 LR REE 2175
LT, A~ OBREGRED S,

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—7U— K/Keywords >
¥§#rlintellectual property

< OB HEE/Goal of study >

EMPFEZEITIB O TIL, M EOLRE & M PE A TTH Lo ISR SN TV 5, KR CIIEF A2 EAE
WPEZEREI T DRI PEIC B 2 B MR A 815 L. PEEBTE & OBRZ R 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.

<FFENE - J71k L HEE T E/Contents and progress schedule of the class >
AL A

1 PEF L & IR PE

Industry-academia collaboration and intellectual property
2 PEME DR BE-R AT

Overview of Intellectual Property Rights-Patent Rights
3EATHAN SRR A

Prior literature search on the technical field of interest

4 R HIRE & MR L

Patent application and acquisition of rights-Application
5. FHHH PEDIE
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Utilization of Intellectual Property

6. U PEME D FEF- RN - A=W BRI TE B

Overview of Intellectual Property Rights-Medical / Biological Inventions

7 JNE R PEME 0D FEAF- £ 5 D i TE

Overview of Intellectual Property Rights-Invention of Food Use

8N F ¥ —Al « T ML T L=y TEERROBLIR

Current status of venture creation and entrepreneurship development

QEEFINBATS R 1 RZENIT I 1T 5 AN BE 78

Industrial Technology Development Theory 1 Technology Development in Research Department of Industry
10.EEERANBTRR 2 RZEMIEEPIIC I T 2 At

Industrial Technology Development Theory 2 Patent Application in Research Department of Industry
1 EERNBRG 3 mMcE S\ FEl

Industrial Technology Development Theory 3 Commercialization Based on Intellectual Property

12 ETETICBIT 2 U R 7 HHE

Risk management in research activities

13FFRTHE & HEFIE &2 B8 2 7o R R RUR O F8 R ITBI T D5 BB E A

Patent application and acquisition of rights 2-Points to note regarding publication of research results
14 F PRS- B - A0 - BEY

(RFRTRRA RS - PAEOTERER I LTI 2 iF0)

Patent Search Exercise-Animal, Plant, and Microbial Products

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

15 RFRFRATE - Adh

Patent Search Exercise-Food

< R AE RN J775/Record and evaluation method >
FABIE LA — N TR 5,
Performance will be evaluated in the report.

< YE(i %75 % /Preparation >

<HFEPR LB EE/Textbook and references >
S5E - 2EERE AL RFMNME~ =2 7L
BFHE® T F v b7 4 —2 (https://www.j-platpat.inpit.go.jp/)

<FRERFEISL T [self study >

<F2F - FEEEAYE ¥/Practicalbusiness >
O

<{i#/Notes >
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BERBEA =<K fvax's P BEFVAY LY | PR JFAa=F
SR 7 o |
Scientific English in Action 2 BHIREE | N gspqE | 0 | micakhh
BHGEIAR - B2 R - GENF i HEa—F | HHERE | REPE | TR
AT B EE LT
. . N AD4009 %
A AMER 5 AEEE VR 8RR AYTE

<$H:L4%E /Instructor >
AMES CHERYL LYNN

<$2¥7 —~/Class subject >
Learning to summarize research findings in the form of scientific reports, grant proposals and presentations.

<IZZEo A L EZ/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.

<#*—U— R/Keywords >

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

<FE oFE A E/Goal of study >

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

<FZENE - J7ik L #E T E/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; Twitter posts, diversity statements.
9. — 11. Grant proposal- Background and Literature Review
12. — 14. Grant proposal- Methods, Budget and Timeline, Bibliography, Conclusion
15. Class mini symposium
Methods: Review of readings, vocabulary challenge, skimming journal article content, constructive criticism and
editing, recapping research articles, discussions, mini-presentations, class outing.

< kAR )7 #:/Record and evaluation method >
Attendance and participation* during lectures (25%); Reports (40%); Final Grant proposal (25%); Mini-presentations

(10%)

< HEfi 528 % /Preparation >
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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.

<HFFER L B EFETextbook and references >
As assigned. Weekly journal articles on current scientific trends and technology will be assigned for self-study and
group discussion.

<IFZFEWFHISL 7 E self study >
Students are encouraged to review their lecture notes soon after class, and to submit assignments on time. A pass
is only possible for those who complete the final report and presentation.

< FEF - FEEAYPZ ¥ /Practicalbusiness >

<{iii#/Notes >There is much to learn about presenting science. *Participation includes in-class discussion and peer
review.

196




RERAL AL PIES BRFV AV | B )7Aa=F
ES[E S eS| PP AAL- PR
Traing for International Practicals 2 B GLB501E R veucugw
BRI - MER - GEiy S wRa—N | S | REPE | EEmEse
WL
343 JE] %
Z O 1 JE Jn AD4010 poNici]

<Y E /Instructor >
Bl =

<$2¥7 —~/Class subject >
EREES - R~ ORESM &R

<IZZEo A L EZ/Object and summary of class >
2 BILL EOEBEFS - S OFRESIN L AT 258 0EEE S L <%, 10 BB, 80 RERILL L DyEsMF4L
HERE~ DRI 24TV, T OB EEEZIERT D,
<F—U— K/Keywords >
< OB HEE/Goal of study >
FERFREGETHIZOT I EGEAX VO EREOLE COERE L FEMEOTRILE T —< L L, Z¥E4H U CHEHEW
IR A R o TR & 883 5 AMBREIR T
<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
*ERED—H%E . LLT O Classroom THE - #2fftLE9, 27 7 A=— K : ucucugw
We use Google Classroom. Class code for joining Google Classroom: ucucugw
< AERTAI 7 #:/Record and evaluation method >
2 B FOHEBYS - SERASOFERSME AT S0 0EE S L <X, 10 HEIELE, 80 KE#ILL L s gt
HERI~DAFFEE 21TV, Z ORESREEIC L 0 3T 5,
< {8 % /Preparation >
<FHFER L USEE/Textbook and references >
<IZ RIS E self study >

< FEF - FEREEROEE ¥ /Practicalbusiness >

<fig#%/Notes >
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EREB 4 ==X hva s PO HEFvA) vy | BHEERE J7Aa=F
b4 BH
RS TAL o oAAL | oa |
Chemistry of Biomolecules 2 BRI | \bo70ay | Fness | PISSTW
B
BHEEIIE - MR - GEEF R WEa—F | fEHEEE | REPE | 2EpERA
GOE EEAEE L= .
N ) SO AD2604 3 %
AT HEEH 3GEFRF NN R E = gk AT

<$H:4% B /Instructor >
A B IWF FV -k A— - THE MK - BE OFEE

<i%%7 —~/Class subject >
EPNEVERR BRI BT 2105 & 2T
Chemistry and Biology on Bioactive Natural Products

<IZZEo A L AEE/Object and summary of class >

K& IR EMIEIEZ B T 5 RISEBILEMITOWT, HEE - SR E O FIESEG KR, FMEHA =214, (b
FABEFICOWTHBEZRD 5, ZlE IS X2 EMEERABGRICEWIZET 5 LR — MERB LT LB T
—a (RN T—RA NEER) L ERT D,

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—U— F/Keywords >
RKIABICEY, EWTENE, HERE, LA, 1EAEE, LFEak

Natural organic compounds, Bioactivity, Structural determination, Biosynthesis, Total synthesis

<*FEOFE HIE/Goal of study >

AL A ORISR EE, AHERIETEST 2 L &b, Rk O 5 O stdhm & A58 Rk 4 BRfE L
T, HEOPSRITIEDNRE D L HImb L,

The purpose of this class is to help students acquire advenced methodologies for structural determination and

synthesis of natural products as well as understand state-of-the-art researches on natural products chemistry.

<FFENE - J71k L T E/Contents and progress schedule of the class >
75 Aa— R pjssTtw xiTHikss & ZlHEIC L7 LE LT —2 a U THEDETR, RS LV A T4 BB
LCEMT2WREE S H Y £,
1 RIEBILE MO A1 (EA)
Total synthesis of natural products—1 (Enomoto)
2. RINEILA O A2 (BE)
Total synthesis of natural products—2 (Meguro)
B RARAMALE MO RRE, WHiERE, ABFEM-1 (UT)
Isolation, structural determination,and biological activity of natural products—1 (Yamashita)
4 KRR O HEE, #ERE, AEEN-2 (HAR)
Isolation, structural determination,and biological activity of natural products—2 (Konoki)
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S RLRAMALEMORRE, WiERE, ABFEM-3 (L)
Isolation, structural determination,and biological activity of natural products—3 (Kudo)
6. AEMIEME RN BIL AT 2 LR — b ERREROERL
Preparation of a report and a PPT file on biologically active natural products
7 EMTEERERILEMITET 2 VAR — b ERREROERL
Preparation of a report and a PPT file on biologically active natural products
B EMTEME RINABRILEMITET 2 VAR — b ERREROERL
Preparation of a report and a PPT file on biologically active natural products
9 EMTEME RINEBRILEMITET 2 VAR — b ERREROERL
Preparation of a report and a PPT file on biologically active natural products
10 EMTEPERRAEBIL ST T 2 LR — b ERBRE R OIER
Preparation of a report and a PPT file on biologically active natural products
M AEMTEPERBERIE S I T 2 LR — b ERBRE R OIERK
Preparation of a report and a PPT file on biologically active natural products
12 /EMTEPERBRAEBIL I T 2 LR — b & BRE B OIER
Preparation of a report and a PPT file on biologically active natural products
13 EMIEME R IR AL SR T 2 LAR— b L REREEDOIER
Preparation of a report and a PPT file on biologically active natural products
14. LR — MEHB X O LR — FNRICET 2 7 LB T —v 3 v Eitim-1 (A andlor 111F)
Submission of a report and presentation on the contents of the report-1 (Enomoto and/or Yamashita)
15. LR — MEHB L O VA — FNARICET 7 VB 7T — 3 v EF-2 (A and/or ILITF)
Submission of a report and presentation on the contents of the report-2 (Enomoto and/or Yamashita)

< AR /7 1%/Record and evaluation method >
FEL R — P ORNEEE (40%) , BEOTF LB T—3 3 v ERELE— FORNFEMG0%)NZ L V1T,

< YE{ %75 % /Preparation >

KA AT 2 E L LV O BRI (FLEWD AT M K DIERE, “IKREEY DL K
& EEARR R AEBITEME R A I = X 1, AEKE) IZHOVWTEEL, BL T2 &,

Students need to understand the fundamentals of natural products chemistry such as structural determination by

spectroscopic methods and basic organic reactions.

<HFER L B EETextbook and references >
HREIEA L2y, B2E BV, BEICSEC GEERNT 5,
No textbook is used. Reference books and articles will be suggested when needed.

< PREERFHEISL - Iself study >

HRTH S TNRICHET DR SCORBEFE LG L C, B2 S OIEDD Z L,

Students need to deepen the knowledge provided in the class by perusing the original articles and reviews related
the topics provided in the class.

< FF - FEEEAOPZ ¥ /Practicalbusiness >
O

<fii%/Notes >4 7 4 A7 U —  HMHBICWEL, ARLEFHZ TR THLRIMT D2 &,
[ F : mari.yamashita.c1@tohoku.ac.jp A : keiichi.konoki.o2@tohoku.ac.jp Lji% : yuta.kudo.d5@tohoku.ac.jp &
7K : masaru.enomoto.a2@tohoku.ac.jp H & : yasuhiro.meguro.e6@tohoku.ac.jp
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Please get in touch with each professor by e-mail when you have questions.
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RER B4 BN PO BEFVAY vy | BRAEE )7Aa=F
International Food & Agricultural A= AAL- PR ,
Immunology Lecture 2 TR OAGS807E PR njomvir
BRI - MER - GEiy S dxa—F | SR | REPE | TEmEsa
WAL . . AT 4
o 1348 & 4 AD2607 P .
o il AR x 7

<$2¥7 —~/Class subject >
International Food & Agricultural Immunology Seminar and Special Lecture

<IZZEo A L EZ/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%—U— R/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

<FEHOHE B E/Goal of study >
To attend the international symposium/congress, special lectures and discuss about each topics in "Salmon-Type
Lecture".

<FRENZF - ik L HEE T E/Contents and progress schedule of the class >
A#FIT ISTU 2 L 925, Google classroom 726 bW EZRETAZ LN H Y £,
« 77 Aa— R njomvir
This class is opened by ISTU/DC. Information about the lecture will also be sent from the Google classroom.
+ class code: njomvlr
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/DC. Students can view the video after registration.
The lecture videos include the following titles However, more videos are expected to be added before the course
begins. Please check ISTU/DC for details.
1. Modulation of respiratory immune response by beneficial bacteria: impact on the prevention of viral respiratory
infections (Dr. Julio Villena #1)
2. The paradox of pregnancy (Dr. Gregory Johnson)

3. Heat shock proteins in the microbiota-nutrition-immunoregulation interphase (Dr. Willem van Eden)

201




4. Downy mildew of Arabidopsis (Dr. Guido Van den Ackerveken)

5. Effector molecules and the plantimmune system (Dr. Carl Hayden Mesarich)

6. Comprehensive analysis of the regulatory activities of carp 1|10 on carp phagocytes, Igm+ B lymphocytes and T
lymphocytes, etc. (Dr. Maria Forlenza)

7. Innate immunity of carp (Dr. Gerrt Wiegerties)

8. Potential and challenges food ingredient in inductry (Dr. Ardiansyah) and Challenges to make rice analogue as
vehicle for food diversification in Indonesia (Dr. Budijiant)

9. Toxicity of Penicillium mycotoxins to bovine macrophages (BoMacs) (Dr. Niel A. Karrow)

10. Local and long-distance calling: Conversaations between immunobiotics and the host and their impact on viral
infections (Dr. Julio Villena #2)

11. The importance of the small intenstine in health; a role for the microbiota and probiotics (Dr. Michiel
Kleerebezem)

12. Indonesian fermented foods: Functional properties and global strategy (Dr. Ardiansyah)

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.

< kAR )7 #:/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/DC system.

< {52 % /Preparation >
Participate in the Food & Agricultural Immunology Joint Lecture is highly recommended.

<FHFER L U%EE/Textbook and references >
Symposium abstract and handouts of special lectures. Video materials are also available..

<IZHERHISL 7 E self study >
Students are required to prepare for class according to the goal and contents of each class.

<FEF - FEEEROPZ¥/Practicalbusiness >

<{##%/Notes >Important!
Student who want to use financial aid for study abroad from CFAI have to take this credit.

Please check CFAI homepage carefully.
http://www.agri.tohoku.ac.jp/cfai/

Instructors:
Faculties in foreign institutions, domestic university or institute, and faculties in CFAI,

Graduate School of Agricultural Science, Tohoku University, and other Schools of Tohoku University.

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: sugihiro.ando.a2@tohoku.ac.jp
Please change "©" to "@".
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RER A4 HLALEL ISES HAFVAY s | BRI AEES
Advanced L.ecture on Plant ) — o -
Science
BRI - MEH - Gl e WEa—N | HEEE | RERE | ZusERd
et BT I = ]
2 - - AD7001 HLEE 2
KRR 1 GRS v R B R 00 % St

<$H:L4%E /Instructor >
Fal R - 2 50U EE-mE %4l ZR-dkE KFER-SB s - BmE s B &
Wk T B - BHE E - R MR- A FE B Oz - LR JEth

<{%%7 —~/Class subject >
Advanced Plant Science

<$2F¥ED B & BEE/Object and summary of class >
The purpose of this class is to learn advanced plant science for agricultural production.

<F%—U— R/Keywords >
crop, plant, soil, insect, microorganism

<FH DB B EE/Goal of study >
The goal of this course is to deepen students’ understanding and acquire new knowledge in the advanced plant

sciences required to improve agricultural production.

<FFHENE - J71k L #EE T E/Contents and progress schedule of the class >
Introduction
Forest ecology-1: Prof. Suyama
Forest ecology-2: Assoc. Prof. Fukasawa
Horticultural science -1: Prof. Kanayama
Horticultural science -2: Assoc. Prof. Kato
Crop science: Prof. Homma
Plant pathology-1: Prof. Takahashi
Plant pathology-2: Assoc. Prof. Ando
Environmental plant biotechnology-1: Prof. Toriyama
Environmental plant biotechnology-2: Assoc. Prof. Ito
Environmental crop science-1: Prof. Nishida
Environmental crop science-2: Assoc. Prof. Tajima
Plant breeding and genetics-1: Prof. Kitashiba
Plant breeding and genetics-2: Assoc. Prof. Yamamoto
Soil science: Prof. Makino
Applied Entomology: Prof. Hori

< A& A J7 1/Record and evaluation method >

Reports, short tests, or attendance

< e 58 % IPreparation >
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Get a quick overview of each laboratory at the websites below.

< HBEB L OB % E/Textbook and references >
https://www.agri.tohoku.ac.jp/en/course/syokubutsu/

<FZFERHISL 7 E self study >
For a deeper understanding of research in each laboratory, visit the websites listed above again. If you want to know

more, ask each teacher for a reference book.
<FEF - FEEEAYPZ ¥ /Practicalbusiness >

<{#/Notes >Contact: Prof. Yoshihisa Suyama

E-mail: suyama@tohoku.ac.jp
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¥R R4 AT PIE S HAEFV AUV | BREEE VALES
Advanced Le_cture on Animal ) — i s
Science
PRAH I - BEH - GRHF i 2 -8 | SR | BEPE | RERERA
ad BRI = )
2 . - AD7002 L %
JHWER 5 G R 00 ES KT

<$H:L4%E /Instructor >
B HE R e BEAR L TpH YA TED MK - dbiE B - mElL BR - NE ERR -
G A - IR ERES - 2l TfE R LR - BRSO EH

<i%% 7 —~/Class subject >

To understand the scientific and technological advances in animal life science related with the efficient production
and advanced utilization of higher quality products such as milk, meat, clothing, and medicines from animals, which
are mainly livestock and poultry.

<#2¥ED B W) & BEE/Object and summary of class >

This course is to offer the advanced study in Animal Reproduction and Development, Animal Nutrition, Animal
Breeding and Genetics, Animal Physiology, Animal Functional Morphology, Animal Microbiology, Animal Food
Function, Land Ecology and Sustainable Animal Environment.

<F—7U— F/Keywords >

Animal Reproduction and Development, Animal Nutrition, Animal Breeding and Genetics, Animal Physiology,
Animal Functional Morphology, Animal Microbiology, Animal Food Function, Land Ecology and Sustainable Animal
Environment

<FH DB B IE/Goal of study >
Students will understand the advanced animal science and learn different techniques for research.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
1. Guidance and Ruminant Physiology in Beef cattle (Sanggun ROH)
. Ruminant Physiology in dairy cattle (Satoshi HAGA)
. Molecular nutrition: Interaction of nutrients, gene regulations and performance (Kan SATO)
. Functions of Phytobiotics in animals (Motoi KIKUSATO)
. Functional morphology in mucosal immune tissues (Tomonori NOCHI)
. Selenium in Agriculture (Ryuta TOBE)
. Basic and application studies on post-immunobiotics (Haruki KITAZAWA)
. Role of the gut microbiota in health and disease (Keita NISHIYAMA)
9. Forage production and livestock grazing systems in Japan (Shin-ichiro OGURA)
10. Animal management and welfare (Michiru FUKASAWA)
11. Zoonoses (Kentaro KATO)
12. Energy production from organic wastes using the small methane fermentation system (Chika TADA)

0 N O O A~ WODN

13. Sperm stem cell behaviors in mammalian testis (Kenshiro HARA)
14. Introduction to quantitative genetics (Yoshinobu UEMOTO)
15. General Discussion (Sanggun ROH)
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< RRARRTAM 5 %:/Record and evaluation method >
Evaluation will be based on the quality of the reports submitted for each teacher's lecture.

< Y{H 7 % /Preparation >
N/A

< HBER L OB % E/Textbook and references >
There are no textbooks. Reference books or materials will be introduced within each lecture.

<IZFHERHISL 7 E self study >
Students are required to review using references, and to prepare the reports on the selected lectures.

<HEF - FEEROPZ ¥/ Practicalbusiness >
N/A

<{#*%/Notes >Questions will be taken directly after each class or anytime through e-mail.
Contact: Sanggun ROH: sanggun.roh<at>tohoku.ac.jp

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

Class code: w3hiick
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<$H:L4%E /Instructor >
HA B

<$2¥7 —~/Class subject >

<$2F¥ED B & BEE/Object and summary of class >

<F—7U— F/Keywords >

<FEOFEBHF/Goal of study >

<FFENE - J71k L T E/Contents and progress schedule of the class >

< Ji i /7 1%/Record and evaluation method >

< Yifj 528 % /Preparation >

<#HBER L OB ZE/Textbook and references >

<FRHERFMISLEE self study >

<3 - FEEERYRE ¥/Practicalbusiness >

<fii%&/Notes >
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<Y # & /Instructor >
AR B-+ -KEENI MINAKSHI

<{%%7 —~/Class subject >

Understanding some issues on agricultural economy and also learning methods of analysis on these issues

<#2¥ED B & BEE/Object and summary of class >

Every student is requested to give a presentation on agricultural economy 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—U— F/Keywords >
food consumption, agriculture, market economy, capitalism, land ownership, trade

<ZHHE OF)E B IE/Goal of study >
Students are expected to understand some issues on agricultural economy and to learn methods of analysis on

these issues.

<IREWNE - Jilk & #E T E/Contents and progress schedule of the class >
Contents and progress schedule will be announced at the first class.
We use Google Classroom.
Class code for joining Google Classroom: cizvzte

< A& LA )7 1%:/Record and evaluation method >
Presentation 60%, Discussion 40%

< {3 % /Preparation >
Every students must summarize existing studies on their own research topics to clarify importance of them.

<HBEB LB % E/Textbook and references >
It will be announced at the first class.

<IZFEWRERIS 7 E self study >
Please read recent papers on your own research topics.

<F2F - FEEERYE ¥/Practicalbusiness >
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<{i##%/Notes > Office hour: Please make an appointment by e-mail.

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

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

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

in Aobayama Campus.
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<$H:L4%E /Instructor >
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<i%%7 —~/Class subject >

Biological chemistry for agricultural and industrial applications

<#2¥ED B & BEE/Object and summary of class >

This class is designed for graduate-level students interested in biological chemistry in the fields of agriculture and
the biological industry. The class aims to provide students with a comprehensive understanding of the chemical
principles that underlie various biological processes and how this knowledge can be applied to address agricultural

and industrial challenges.

<F—7U— F/Keywords >
Plant Nutrition, Molecular Biochemistry, Enzymology, Applied Microbiology, Applied Bioorganic Chemistry, Plant
Cell Biochemistry, Fungal Biotechnology

<FEHoOHE B E/Goal of study >
Students will have gained a deeper understanding of the chemical principles underlying biological processes and
their applications in agriculture and the biological industry. Students will have developed critical thinking skills

necessary for solving problems in these fields.

<FRIENZE - J77E L T E/Contents and progress schedule of the class >

Class code : zfi72al

1. Impacts of autophagy on nitrogen use efficiency in plants (Ishida)

2. Regulation of gene functions by chromatin and nuclear architecture (Harata)

3. Biochemical Complexity of Aging (Horigome)

4. X-ray visualization of micro- to nanometer scale hierarchical structures of biological cells (Takayama)

5. Sugar meets protein: Molecular and structural basis of carbohydrate recognition mechanism of lectins with diverse
functions (Ogawa)

6. Research on the pathogenesis of neurodegenerative disease using yeast reconstitution (Futai)

7. Structure and function studies by visualizing proteins at the atomic level (Hidaka)

8. Study on the anaerobic lactic-acid-assimilating rumen bacteria (Kaneko)

9. Natural products and their application to agrochemicals and/or medicines (Enomoto)

10. Approaches to drug discovery by natural product synthesis (Meguro)

11. Biochemical aspects of nitrogen metabolism in plants (Hayakawa)

12. Adaptation of plants to various concentrations of nitrogen in the soil (Kojima)

13. Nutritional stress response in eukaryotic cells: Lessons from yeast (Shintani)

14. Genome mining for cellulolytic enzyme discovery in filamentous fungi (Watanabe)
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15. Review

< i A /7 1%/Record and evaluation method >
Attendance to the lectures 50%, reports 50%.

< HEfj 23 % /Preparation >
University-level knowledge of chemistry and biology

<FHRHER X 055 E/Textbook and references >
Specific textbooks and references will be recommended by the respective instructors for each topic.

<fZERFEISL T E self study >
Students are expected to review textbooks, lecture notes, and references to deepen their understanding of the class

material.
< FF - FEREEAOPZ ¥ /Practicalbusiness >

<{#%/Notes > Instructors: Hiroyuki Ishida, Masahiko Harata, Chihiro Horigome, Yuki Takayama, Tomohisa Ogawa,
Eugene Futai, Masafumi Hidaka, Jun Kaneko, Masaru Enomoto, Yasuhiro Meguro, Toshihiko Hayakawa, Soichi
Kojima, Takahiro Shintani, Akira Watanabe.

Please ask questions and contact instructors via Google Classroom.
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<$H:L4%E /Instructor >
B e

<$2¥7 —~/Class subject >

<$2F¥ED B & BEE/Object and summary of class >

<F—7U— F/Keywords >

<*FEOFE HIE/Goal of study >

<FFENE - J71k L T E/Contents and progress schedule of the class >
. Overview of Food Immunology |
. Overview of Food Immunology I
. Overview of Bioactive Constituents in Functional Foods on Obesity

. Current knowledge of amino acids supplementation for the prevention of diseases

1
2
3
4
5. Current knowledge of water-soluble vitamins supplementation for the prevention of diseases
6. Current knowledge of fat-soluble vitamins supplementation for the prevention of diseases

7. Current knowledge about functional evaluation methods

8. Current knowledge about functional properties of foods

9. Current knowledge about functionality of natural products

10. Introduction to Food Engineering |

11. Introduction to Food Engineering Il

12. Introduction to Food Engineering Il

13. Chemistry and biochemistry of marine toxins |

14. Chemistry and biochemistry of marine toxins Il

15. Chemistry and biochemistry of marine toxins Il
< kAR )7 #:/Record and evaluation method >
< {528 % /Preparation >
<HFEE X 0B & E/Textbook and references >
<$ZZERRS = self study >
< W - AP Practicalbusiness >

<{i#%/Notes >
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