A frfa % Es / Advanced Lecture on Life Ethics
R« VME/Required « Elective :

BN/ Credit(s) @ 1

HY#EE /Instructor : f£#E {EIE SHUSEL SATO

B - #HKy/Day/Period : WAL Z O ZFofh

FHF Y F/Course Numbering : BAL-BIO501B
AT 4 TH:EPR B /Course of Media Class :

1. ##%EHEB /Class Subject : AfmfiHi4sin / Advanced Lecture on Life Ethics

2. BEDBRLEHEE/Object and Summary of Class : MBI FZOREIRFEBIZE D, 7/ LEHROB IR TR 2 BT %2 =
FCEEDEIL CHMT 5 Z LN AREIC R > TE -,

EMBZESFIZBITA LD L) REARLT L—20 20—, EHRENBERICER D 505 5 Dh, BRI 22T 7208 bk
T, TORE, EOL D MEAFENREL, TNTNROMEORRIIZED XL O BHIGRNEZ SN DN EERT D,

With the rapid development of life sciences, it has become possible to use genome information and genetic
recombination technology in the fields of medicine and agriculture. This lecture will discuss how discoveries and
breakthroughs in the field of life sciences are leading to the development of innovative technologies, citing
specific examples. We will discuss what ethical issues arise and what measures can be taken to resolve each issue

3. FEOB|ERM/Goal of Study : EMmEIFEOFRIEIC LV HIE SNFHIEMA EO L ) IRHEN L 5 L LTWD D%
HEL, TNEEMT DERCTHAEL O DMEMFBEICOVWTESZ L2 AFEE T,

The goal of this class is to understand how innovative technologies invented through the development of life
sciences are used now and to learn about ethical issues that may arise in their implementation.

4., FBEONE » Jitk L #E T E/Contents and Progress Schedule of the Class :
kMM EITA T A XY 4~ 7 HICFERE,

Lectures are held in person or online from April to July.

1. TEMBZ LS L OxtER)
AERT EYL WEME o CURRRIER #dR)

Kiyotaka Naoe, Graduate School of Arts and Letters, Tohoku University, Professor

EMBFIIHSICRESHRL TE e, EQO~HEMIRIEICE VR B E S TE -,
EMBFOMRREHRTRSZET 272010, VAZEZH<HBFala=r—va LN EELZ L SRS

o ZORFKETIE, BEETTOTn Y2y MR o, B¥Ealia=r—ra Y OEEERE L, MBI a0
b OEEICOW TR T 5.

While the life sciences have made significant contributions to society, the risks associated with the manipulation
of life

have been a problem. It is widely recognized today that science communication and ethics regarding risk are
essential for social acceptance of the results of life sciences. This class will examine the significance of science
communication and discuss society s trust in the life sciences, touching on ongoing projects

2. [EREEfwEL)
EI PR RE A (HBREESE HdR)

Harushi Nakajima, Graduate School of Agriculture, Meiji University, Professor

HARTITEB X OB NIV Z~FEE LT D BRI LV HH ST D, EMSERIEOR A &R X Ao
B MBI 2 EENZ W CRBICAEDL T 5 & & HI2, BB TR 2 AAEWARESE O BUR & AL MRS 1/ 72 B0 A2 D\ T
T 5, 6T, BMEEITBUZEED DG DITHFED T ) AREFRIFOISH & | 1TEUZ X 2860 F s o TRERL L,
Fam LT <,

Genetically modified organisms are regulated by the law called the Cartagena Law in Japan. In this recture, I will
explain the laws and regulations regarding the conservation of biodiversity and the handling of genetically
recombinant organisms. I will also introduce the actual stuation of GM crops cultivation in the world and efforts
toward social recognition. Furthermore, I will also explain the application of genome editing technology in recent
years and the policy of regulation by the government from my perspective as an administrative official involved in
food safety administration.

3. HFdfm*] Biomedical ethics
AEAD O OMOEE RN JolE (RBRORSEESRUER #d%)

Kazuto Kato, Osaka University, Graduate School of Medicine, Professor

AR EOMIIED S LRI O RN T2 THEA TO K 720I2id, ISR b B A A EEFEICB VT O L OBbY 25
A% 2 ENBERRHRIC /R T72, B b LRRGE @RISR, 7 DREER E 2 BINS TR b AMEEIIZE O MELR) - 4
SHPEICI T Z L OBEEMEC OV TR T D, R LoDV 2EX 5T LEIEFNEHTIEIRLS, ALDOMEDHY




HRF B DWE LR L HifF LTV D,

In order for life science research to proceed in harmony with society, it has become necessary to consider the
relationship with society in basic research as well as in applied research. This lecture will discuss the importance
of addressing ethical and social issues in life science research, using the human genome, stem cell research, and
genome editing as examples. It is hoped that considering the relationship with society is not an obligatory activity
but an opportunity to consider the nature and direction of one’s own research

4. T fmEL \ -
KEHR MWEmE S (>3 S DNA AFZERT)
Kazutaka ITkeda, Kazusa DNA Research Institute

1990 HFACHE LV 2HICRE L CE 5/ ART, SMOBAEBRTSH B 27 ) ARSI OfEE % W HEIC L TEMBLE O PR
EIMEEEz, —FHT, 7/ AI 7 A0ZBTITMIARH L WBR L HEZRBA SN, 7/ MEROEKEILETH R
ERWADAZFRAITAN, RA N ARBEE LTHEEINL TS,

AHEZTIT. EMRRORBE L R EMIERBZERT ) I 7 A« AZ R I 7 A ZOWTHHL L. 25 O RE 2 g4 5
L LB, THRMEECZE OB SO W T L EwmT 5,

The rapid development of genome science since the mid-1990s has enabled the decoding of whole genome sequences and
accelerated the understanding of biological phenomena, whereas there remain many phenomena that are difficult to
explain using genome science alone. Consequently, metabolomics, which captures the final phenotype of genomic
information, has been attracting attention as a post—genomic science.

This course deals with an overview of bioinformatics, genomics, metabolomics, and the applied studies, and also
discusses information ethics and its problems.

SEN T AR e R 4R (022-217-5706, 1if-kyom*grp. tohoku. ac. jp) £ TBRIWVEGHLELZE W,

AT RLAZ, #ZQUIEZXTEELTLLEEN,

/For details, contact the office of the Educational Affairs section, Graduate School of Life Sciences (022-217-
5706, 1if-kyomkgrp. tohoku. ac. jp)

5. BB 7E/Evaluation Method : R LNV AR — MZ K » CEHfiT 5,

/ Attendance and submitted reports will be evaluated.

ZNENOHERICONT, MK 2 HRED LR— M52 L,

UAR— MZIdEEMA 28R T2 2 &,

LAR— FDOT —=id, RO THRINT D,

/ Submit a report (A4 paper, two pages) for each lecture. Indicate the name of lecturer in the report. The theme
for the report will be announced in each lecture

6. ERER LI USEE/Textbook and References : HAIEIIMHEH LRV, WE TV v MEAEAAT D,
/ No textbooks will be used

7. SEFRISNFEE/Preparation and Review : BFIAVFEEHIC LV LR— F2/ERT 5 2 &,

/ Students should review the lectures and write reports

8. fEHE#E/Language Used in Course : HAEE/ Japanese
PEED Eh 7 EIIRER M 58 LE4, /The method of implementation for English will be announced separately.

9. #=/Classroom: A 714 Fi=id AmBFE7or=r MEAHIFER 1M 104 - 105 #FR=E

On—line or Lecture room 104 + 105 (1F) Life Sciences Project Research Laboratory

10. 3% - EEAVIS%E /Practicalbusiness :
KO, BF - EEORETHL Z L &R T, /Note:”O”Indicatesthe practicalbusiness

11. Z0fth - f§%/In Addition « Note : L AN— NMEHIE : BB EFZE R 80517/
Place of report submission: Graduate School of Life Sciences, Academic Affairs Section
kDY AR OE LET, / The deadline for submitting reports submitted is undecided




Hoefme - #2rEEfw / Lecture on Research Ethics and Social Responsibility
R« VME/Required « Elective :

BArE/Credit(s) : 1

HY#EHE /Instructor : A7k JeHEZT ERINA KURANAGA

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BAL-BIO502B

AT 4 TH:EPR B /Course of Media Class :

1. % HE/Class Subject : AFFEfmER - 4L E(Ei% / Lecture on Research Ethics and Social Responsibility

2. BEDOHK EME/Object and Summary of Class :

INIEZRMFEIEE) & 122N T, Eo, REME, #HROEE A2 1L 0 okkx A 2 2 720>, R ATt
LCRETREFL LI RICHEENERZHT 2N 0RET 5, I6IT, FERIC, DFHEERE, B, TER E0H 5 &1t
SNEL L XN EBFET 52 LT, tha AN e LT, EMBEOH#EE b o To AWM R 5 REFBLIZHONTE X 5,

This course will educate students on what is fair research activity. In addition, this course will explain the
responsibilities that researchers should fulfill to society in the midst of various social problems such as
environmental issues and the global situation, citing specific examples. In addition, this course will provide
students with an understanding of the social responsibilities that research institutions, companies, and governments
should take on, as well as the responsibilities that human resources with knowledge of life sciences should fulfill
as members of society

3. FEDOEZEHIE/Goal of Study :

NIEZRFRIET O R 2 IH T2 2 L OBEF LT ML IR 5, EERMERREEMES NSO RITTHEZ IR L, £ O
WIZED XD BRREPRLENEE 2D, Fio. £, BIEK, EEEER CHSOSEIEREREN E I MEXAVKIIS LTS
REDZHONT, BUR & FERIZAIT 7RI W TS 5,

Understand the significance and responsibility of sharing the results of fair research activities. To understand
the impact of major global environmental issues on human society and to consider what aspects are necessary for
their resolution. In addition, students will gain an understanding of the current situation and issues for the
future regarding how various stakeholders in society such as corporations, local governments, and international
organizations should face and respond to these issues.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
1. THfF9efmBe
GERT AR EEAE BuR (EARPEUTERD
1. “Research Ethics”
Lecturer: Professor Erina Kuranaga (Graduate School of Life Sciences) and Dr. Mika Toya (Waseda University) (only
for English)

Z OERZHERIC, M EE NN EATEHEE S (APRIN) 2R3 5. TFEMEAEF e 7—=7 [APRINe 7—=1 771
77 2 (CITI Japan)] %55k 52 &,

S, ZEHERIL. BEOTTHAT L,

After attending this lecture, students are required to take the “APRIN e-Learning Program (CITI Japan)”, an e—
learning program for research ethics education provided by the Association for the Promotion of Fair Research
(APRIN).

How to take the course and the lecture will be explained in the lecture.

2. SRR
FEI Pl wm T oA CGRACKFEBEEMIE T Ehkan)
2. ”Social Responsibility Theory”
Lecturer: Dr. Takahito Hatsuyama (Part time lecturer of Tohoku University)

TR T O BRES 28 L CHREESMEFRICO VW TEVET,
Students will learn about social responsibility mainly through concrete examples from the history of science.
() AREE oS EE LT
W R Z O R E RN EYR G OSBRI ONTH U ERH Y E+, 2hxd b &I L TEMRZE O
S B EORBICHOW T L E T,
(1) What is the social responsibility of biological scientists?
Teiri Nakamura, a historian of biology, once discussed what the social responsibility of biological scientists is.
Based on his view, the characteristics of the social responsibility of biological scientists are explained.

@) M DAITEITIE S v — B 2 AT A A DPEREMITIEN 5 —

B AN T A ANREEE LT FERED TEhEE % < OFERMITEHR LU E Lz, 22T, B EEZEA ZFEFNZ OV TR L
ES N
(2)Is the use of authority justified? :From the case of Semmelweis’ s research of postpartum fever
Many doctors rejected the method of prevention of postpartum fever advocated by Semmelweis. This section describes
this case as the fact that authorities rejected the truth.

Q) B2 EOFHBL L 1T — AV — LD T 7 F U RZEh s —
PRAY = JVIFBDORIEFE T 7 F R ANRNCHWAIERB Y 7 F b LE LTz, ZOFHNS, VI F 2050
R TN R LIC O OW TR L E T,




(3) What is the accountability of scientists? :From the case of Pasteur’ s researches of vaccination
Pasteur invented anthrax vaccines for livestock and rabies vaccines for humans. The accountability questioned in
the process for the use of vaccines is explained by this case

(4) B3 LATE OFERET & 13— KIEE O FEHI )5 —

ARARIFIIFIAE 2 B L CRE A BT 2 REOIRB 2 TENRD 7272 DI Z o 7o tbaE T, ZoFplh b2 LT
DS EEIC O TFER L E T,
(4) What is the corporate’ s and government’ s social responsibility? :From the case of Minamata disease
Minamata disease is a social disaster that occurred because the government approved the activities of a company
that prioritized profit. Therefore, the environment was neglected. Through this case, the social responsibility of
corporation and government is explained.

FRAER OB AL, #H, BAOELET,

ST AR AR 054 (022-217-5706, 1if-kyomkgrp. tohoku. ac. jp) £ TRRAWVAEDLEL Z&E W,

MA—NT FLRAE, #Z2QUEZX THELTLIEEND,

/For details, contact the office of the Educational Affairs section, Graduate School of Life Sciences (022-217-
5706, 1if-kyomkgrp. tohoku. ac. jp)

5. FREEFEAMJ71E/Bvaluation Method :
BRERBANOY—svay T« TLEBUT—var s I =LR— MEB LU CIMIT 2

/ Presentations and class participation will be evaluated.

6. ZFHRERB L UBEE/Textbook and References :
T X A MIAEEAT D,

/ References are handed out at every class.

7. SER:RSF(E/Preparation and Review :
ReISAEEIZ LY TAPRIN e 7—=2 7717 A (CITI Japan) #5i$ 5 2 &,
/ Students have to take the APRIN e-learning program (CITI Japan).

8. fEHS#E/Language Used in Course : HANFE N UNJEFE/ Japanese and English
9. #=/Classroom : online: see google classroom

10. 3% - EEAVIS%E /Practicalbusiness :
KO, BF - EEORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. #0Dfh - fF%Z/In Addition * Note :
Place of report submission: google classroom

Bk B ARBMOE LEJ, / The deadline for submitting reports submitted is undecided




A A EEZRFEREES / Lecture on Basic Bio—industry
R« VME/Required « Elective :

BArE/Credit(s) : 1

HYBE /Instructor : & {E1E SHUSEI SATO

2R - i#K/Day/Period : FHALET Fofth Zofth

FHF Y F/Course Numbering : BAL-BIO901B

AT 4 TH:EPR B /Course of Media Class :

1. #2EFEB /Class Subject : /A A FEZE LS / Lecture on Basic Bio—industry

2. BEDORRLHE/Object and Summary of Class :

OffAl  HHR B ek

INA FFEFEO D B & 110>, SA A PEEDEBEENR, BETONA FWFIEHFE, VY — Ty b =— X N A BHEEK, H
ERERBREE R &L NA A PEZEICET 2 M 72 B & Ak 2B 15T 5,

Ryuya Masuzawa:

This course provides students with basic understanding and knowledge related to bio—industry, such as areas covered
by bio—industry, international trends in bio—industry, research and development in bio—-industry, social needs, bio—
related policies, global environmental problems and so on.

Oifil  Anf)  fi Je/k

FOROM PERERIEE & 13, FAVRIETEENC K o TAERH SN EM %L, € ORIFEZANE LT ADOMPEL L THR#ET 2 720 Ofi &£
Tho, WIERFEEBIZE L CTRONREY - EREORREW ., MOMIERE (FFrE. FRREME. BITHE, FEHES) L L
THRELT D LIL Y, BHOHIERFESCHIGE OMHERIC B B 2Rk U, 55 =8 O G 8il - 72755k 0 2P 1k4 5 Lk
(o, A OB PEME 2 BE S DM H D, FTOELFIT, MR I D ETESECIME G OEIFE AT O 720 b AR
MPEME DTG L 72> TV D,

KHEFZOHWIT, KO3 REHRB{T L L THD,

1) FE) B PEMER B D JEHE 2 BEAE 5 2 & |

2) BATBAFE OB CWFIE Sy BF OO KRB )55 2 P92 B CEER, FrEFHFROMESELZEGHT L2 L.

3) WHIEBARPARE ORI 2. KL LTEH TE 20250 T, BET L L

MATSUOKA Toru:

The intellectual property rights system is a system for protecting an invention or the like generated by an
intellectual creation activity as a property of a person who created the invention or the like. It is necessary to
protect products such as inventions and devises obtained through research and development activities as intellectual
property rights (such as patent rights, practical news rights, design rights, and trade rights), thereby ensuring
the rights and degrees of freedom of their research and development and business activities, preventing unsuitable
mimetics and rides of third parties, and forecasting the intellectual property rights of others. In recent years

acquisition of intellectual property rights is also essential in order to perform industrial cooperation in research
institutions, acquisition of external funds, and the like

The purpose of this lecture is to learn the following three points.

1) Understanding the basis of an intellectual property rights system

2) Obtaining a method of investigating patent information, which is important in understanding the trend of technical
development, the trend of application in the field of research, and the like.

3) Considering how the results of research technology development can be patented and explored

3. BEDIZEEHIZE/Goal of Study :

OFfAT  HHR B ek

PRI, Rk, L, bhEf, BB, BHERENA A EEOBD A HEIR 1T, N AEEOEBEEEIZ OV TOMREE, £¥T
DA AWFFEBATE - LR FEELDERF], YV — v =— X oA ABEEOR, HERERBERE, - F55770 &, A A PEEICB T
LEFEEEDD ZLICED, ¥ VT TFVA A TE 22 H IO D,

Ryuya Masuzawa:
The main purpose of this course is to develop basic knowledge applicable for career design, by deepen understanding
of bio—industry through learning areas covered by bio—industry, international trends in bio—industry, research and
development in bio—industry, social needs, bio—related policies, global environmental problems, intellectual
property/patent.

OFEAN AR Mk ok
AL B CHIFE SRR REORFRFRE 21TV, BET 2R BAE L. B O T — <2 DWW THEH - R HEEO
RA MERFITEDL LR D L,

MATSUOKA Toru:
Students can search patents of patent groups filed in the field of life science, understand related patents, and
investigate the points of the inventions and patent applications for their research and development themes.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
OFffl R FEXR ok GRAEKRZFAEMBI LR EER)

Ryuta Masuzawa:




FrTA4y (FA4T) Fr EmBETa Y MAGWIITE 1M 104 - 105 FEEE
On—line or Lecture room 104 + 105 (1F) Life Sciences Project Research Laboratory4 H (HERIE)

SO EE/Class Contents

O/ A FEEZEME/Overview of the Bio—industry

INA FREZE LMD, Bx DBED LR - fha & OBIREE HET 25

/Students understand the Bio—-industry through the relation to daily life, economy and society

QXA F M DX+ U T /Career of Bioscience Students

;;‘/1’ FMELTOF YV TEREL, SESERF Y U TIREBERND, HILKEMOREREIZ L > TOBREZELES
kD

/Students find the wat to have the Bio—industry as an option in their carrier design by overviewing the carriers
in Bio—industry.

@A FPFEZE D A[GEM: /Future of the Bio—industry

INAFEEEEN, SHEIRBTDLION, WROA A—ITEbbRAWARENEE, BH5OX ¥ U T2 DRI EZ RS

/Students understand how the Bio—industry develop in the future beyond the traditional image.

Ofehll AR M ek (GEFIFER BdR (FEPTHAR))
MATSUOKA Toru:

SAOIA—NT Uy — W& BRIC, il A 74 07V y RICk 0 ET D,

EMBFES BT ORTHEREZ. B O OUFERBICHE - IEATE2X 217270, BLTFD 3 fUC W THEREZITI.
1) FAAOBA PEHI BE D3 FR

2) FNRR PE I A5 A L 72 AR BRI DR AT

3) R Ik O

The lecture will be held online after the golden week in early to mid-May

In order for students to become capable of conducting search and make good use of patent information for their own
research topics in the field of life sciences, following three topics will be lectured.

1) Intellectual property rights system

2) Introduction of research and development examples using intellectual properties information

3)Techniques on patent search.

R XA A B EIF SR BUS % (022-217-5706, 1if-kyomkgrp. tohoku. ac. jp) F THEWVEDLELZI W,

HA—NT FLRAE, #Z2QUEZX THELTLIEEND,

/ For details, contact the office of the Educational Affairs section, Graduate School of Life Sciences (022-217—
5706, 1if-kyom#*grp. tohoku. ac. jp)

RO FEN T IEIIRLEBH 58 LEd, /The method of implementation for English will be announced separately.

5. &Ll E/Evaluation Method :
HIEB LR — ML - TRHliT 5,

/ Attendance and submitted reports will be evaluated.

FNENOFERIZOWVWTLAR— MM TL 28, VAR— MUEGEMA ZHRT 52 &,

VR—= DT =<7 8%, ZBRORNTHENT 2,

/ Submit a report for each lecture. Indicate the name of lecturer in the report. The theme for the report will be
announced in each lecture.

6. HRER X UBEE/Textbook and References :
T X A MI&EIEAI T 5, / References are handed out at every class.
BT URL 1Xe4 2B B CREFFE /45, /Related URL will be introduced in lecture handout, when needed

7. SER:RSF(E/Preparation and Review :
BRI L LR — N &1ERT 5 Z &, / Students should review the lectures and write reports.

8. fEHE%#E/Language Used in Course : HAGE / Japanese,
WEED Ehi FEIR RS S5E LE T, /The method of implementation for English will be announced separately.

9. #=/Classroom: A 714 Fi=ix AmBFEror=r MAAHIFEB 1M 104 - 105 #FRE
On-line or Lecture room 104 + 105 (1F) Life Sciences Project Research Laboratory

10. = - EZEAIR%¥/Practicalbusiness : O
XOIT., EB - EEAORETHDH Z L E2RT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - % /In Addition * Note : L7AR— MEHIE  EMBEF R 20554%/ X1 Google 7 T AN— L %&FIHT 2,

Place of report submission: Graduate School of Life Sciences, Academic Affairs Section

RHFEOE Y FEROP TR LET,
Reports should be submitted by The due date of the report will be announced in the lecture.




BREE~XY A Mi#EE / Lecture on Environmental Management
R« VME/Required « Elective :

BN/ Credit(s) @ 1

HYUEE /Instructor : 1EfE {EIE SHUSEI SATO

2R - i#K/Day/Period : FHALET Fofth Zofth

FHF Y F/Course Numbering : BAL-BI0902B

AT 4 TH:EPR B /Course of Media Class :

1. %8 HE/Class Subject : BREE~ R A Mil#li / Lecture on Environmental Management

2. BEDOHK EME/Object and Summary of Class :

NENEEh RN REE A SR 70 EOHBREREEREZ S XL 2 L, ARSI ED L S B Z KITLTWDE, iz, 5%
ED LI MEENREZ ONDIDE#ET D,

I BT, FO L) A HERBRBERBEN B IEE R | 1TEIC X 2 BORFEMIEE I LT 282 0E . Tl 5,

TS ERE 2 TREEMEIC L 2 ER-BREAFICABR E I MEAVFIGE L TR~V A v MW THERT 5,

/The lecture will cover how human activities are causing global environmental problems such as climate change and
biodiversity, how they are affecting human society and how they are likely to affect us in the future.

In addition, the impact of such global environmental issues on corporate management and government policy
implementation and management will be grasped and predicted.

Based on the above, the lecture will focus on environmental management and how humans can deal with resource and
environmental constraints caused by environmental issues.

3. BEDIZEEHIZE/Goal of Study :

T HERER LIS NS I T TR R T 5 L RRIC, BECITBEERICED L5 REERTHRINDI NI
WTCHYRT 5, Fo, REMEICE 2ER-BEHICABDB E I MEEGVIIE LTS RENE BEYR VA MOV AT
LR LRI T I O W TR B,

/The objectives of the class are to understand and predict the impact of major global environmental issues on human
society and, at the same time, to understand what impact they are expected to have on corporate and government
operations. In addition, students will understand the substance of environmental management systems and issues for
the future, and how humans should face and respond to resource and environmental constraints caused by environmental
issues.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
FEEL : PEZE BB e - A BB JeAE (RAEHEREREEFEMIZUAT . BE & A (BREBP )

Tayasu Ichiro, Ishii Reiichiro, Fujita Kaori

%1 A HIBREREERTE R OB /Overview of overall global environmental issues

2] RAEEEN AN - ARERICE 2 D8 /Inpacts of climate change on organisms and ecosystems

%30 RAREENI N A DX /Social responses to climate change

FAmE  KEJRERIEL AEREREF /Water resource issues and ecosystem management

5 | KEPRSCEIRIEER,. SDGs 72 Sk B4 DxfIi: /Social responses to water resources, resource recyclings,
SDGs, etc.

%6 A ARt L A2RER Y — X /Biodiversity and ecosystem services

B TE A SBARMERIE I A S O /Society’ s response to biodiversity issues

%8 [a] : HIBREREERTEIZ X4 A BRI ZE O E L /Contribution of scientific research to global environmental issues

6 A EANCXTE TIT 9 PE T, /Face—to—face classes will be held in early June.
Information will be distributed from the Google Classroom as appropriate, so please register for classes.

FEMMI AR AT ZERL 054 (022-217-5706, 1if-kyomkgrp. tohoku. ac. jp) £ THBRWELE L ZE W,

MA—LT RLRAZ, #ZQUIEZTEEFELTLEEN,

/ There will be English versions of lectures later for foreign students. For details, contact the office of the
Educational Affairs section, Graduate School of Life Sciences (022-217-5706, lif-kyom*grp. tohoku. ac. jp)

5. RESEMJTEE/Evaluation Method : B LNV AR — MZ X - TE4 5,

/ Attendance and submitted reports will be evaluated.

A IR 2 BRRED LR— FEIRHT S 2 L,

LAR— MIEEEA 25075 2 &,

LAR— DT —<id, ZlBORNTHENT 2,

/ Submit a report (A4 paper, two pages) . Indicate the name of lecturer in the report. The theme for the report
will be announced in each lecture.

6. HRER XS HE/Textbook and References : 7% A MIZEIFEAAT 2,
SHE - REERE ARG, B BP

/ References are handed out at every class.

7. SEFRISNFEE/Preparation and Review : BFIAVEEHIC LV LR— F2/ERT 5 2 &,

/ Students should review the lectures and write reports.




8. fEH=%#E/Language Used in Course : HAEE/ Japanese
WEED Ehi FEIR R S5E LE T, /The method of implementation for English will be announced separately.

9. #=/Classroom :
Google Classroom F7-1% AMmElFE 7oy =7 MASWFZCH 1R 104 - 105 iEFR=
Google Classroom or Lecture room 104 « 105 (1F) Life Sciences Project Research Laboratory

10. E¥ - EiEA9E% /Practicalbusiness : O
O, £BH - EEORETH L Z L 2R T, /Note:”O”Indicatesthe practicalbusiness
11. Z0Off - {HH/In Addition » Note : L'AR— MMEHIE : Google 7 T AN —LEFHALET, /

Place of report submission: Submit to Google Classroom.

kDY FEROD TS LET, / The deadline for submission will be announced in the lecture.




A AR 2458 / General Integrative Life Sciences
R« VME/Required « Elective :

BArE/Credit(s) : 2

Y E /Tnstructor : ¥ f@&AKHR KENTARO ABE

FEH - #B¥/Day/Period : BiiETN Zofth Zofth

FHF Y F/Course Numbering : BAL-BIO503B

AT 4 TH:EPR B /Course of Media Class :

1. %8 HE/Class Subject : IMAMBEE P45 General Integrative Life Sciences

2. BEDOHK EME/Object and Summary of Class :

AFEFE T, HIBREER S Ay & B0 3 2 AR e A 2 e - 5 T LV CEfiET 5720, Z2AEnLREEa Y br—LT
LI OHABIOMRE, EmBLG A2 B DA O Y N T —7 | MO ZERILICB T 2 BE TR, Z X BHEEA R Y b
U — 7 OIEFER 2R 2 R T D LT, FOMATREIC OV T LN T D,

In this course, students will understand the basic cellular and molecular mechanisms by which cell populations
control life phenomena, including brain functions, intra— and inter—cellular networks, gene regulation during
cellular diversification, and protein interaction networks.

3. HEDORFEAR/Goal of Study :

ZHNRAMIT, INCHKT 22 < OMIENEREN 720 —OOEKREZHER L CTHEEZ 25 T24EMEKTH D, TNENOHM
Rl 3B RS AL O THME OEEIZHE S L5k L. AWICHAEERT 5 Z & TR E L TOEMSEIZIT 5, A T,
SRR AT 2R 2SI U THABICAMBS 2T 2 00, ZORAR A 2 BET 5,
Multicellular organisms are the life forms wherein the basic unit comprises many cells derived from an egg to form
and fulfill the function of a single individual. Each of the cells undergoes differentiation and diversification
to fulfill independent roles during the process of ontogeny, and the mutual interaction of these cells (network
formation) is the foundation of integrated function as an individual. The aim of this course is to help students
acquire an understanding of the basic mechanisms by which cell populations control life phenomena.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
Tk EsA T4 (FrT~r FR) TRIET D,

The following lectures will be given online (on—demand) .

RATEN MR (A Fh)  / Neuroethology (Hiromu Tanimoto)

SFATEMY G (N FBH)  / Molecular Ethology (Hideaki Takeuchi)

MRS RETS S s (2558 {8 KEB)  / Brain Development (Kentaro Abe)

VAT APPRRE A RS (R #—BB)  / Systems Neuroscience (Ken—ichiro Tsutsui)
MM IEHSREMRAT ARG (]2M JGHI)  / Membrane Trafficking Mechanisms (Mitsunori Fukuda)
LT A7 AWEm (A #iib+) / Developmental Dynamics (Asako Sugimoto)
/NS EER B (MO AZZ) / Organelle Pathophysiology (Tomohiko Taguchi)
I BRI REA RS (s JR)  / Super—Network Brain Physiology (Ko Matsui)

S ARG (E ¥5/A)  / Germ Cell Development (Yasuhisa Matsui)

JEEA MGG (T3 &RHE:T) / Cancer Biology (Natsuko Chiba)
PRI A A ORME #7)  / Developmental Neuroscience (Noriko Osumi)
SR (H9 #=) / Molecular Oncology (Kozo Tanaka)

5. BN J71%/BEvaluation Method :

HEOHFNS 2 20T —~ERY, T AM AR 2 BEEOLR— i+ 52 &,

LiR— M4 2R T 5 2 &, LilR— ML, KikBORMTHRN T 5,

Evaluation is performed comprehensively based on attendance and reports.

Select two themes from lectures and submit two reports (around 2 pages using A4 format for each report). Lecturer s
name should be described in the top page of each report. The subject will be given in each lecture.

6. BRERB IS EZE /Textbook and References : DS, WEHIERT 5,

Reference will be provided in each lecture.

7. TRERFMIIFIE/Preparation and Review : #3% / — NRUOSEELZHWT, MENEEELTLZ L 2HIET D,

Students are required to review after class.

8. {#HS{E/Language Used in Course : JRHIHFE, HFE « HAGEOW A CEMET 2HAENH D,
English

9. #H=E/Classroom : #f#llI% Google Classroom CJE%E1T 5,

More details will be announced in Google Classroom.

10. E% - EBEBAZE/Practicalbusiness :
KO, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOfh - f#E/In Addition * Note : L AR— FMEHISE : Google Classroom CTHEH
Report should be submitted via Google Classroom




ARERAFE)INFE 3% / General Ecological Developmental Adaptability Life Sciences
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY#EE /Instructor : AHM 3EH-T MINAKO UEDA

FEH - iEW¢/Day/Period : B+ ZFofh Zofth

FHF Y > F/Course Numbering : BAL-BI0504B

AT 4 TH:EPR B /Course of Media Class :

1. $#&%fEHE/Class Subject : AREFRA T ISF iR/ General Ecological Developmental Adaptability Life Sciences

2. BEDOHK EME/Object and Summary of Class :

BT LREE, £H - ARER~EDIAEMBEARORE 2@ U A ORBEISESCZ OERIZH ZHWIED A I =X LBb D5 %
BElT 2L LB, ZNOMEEZED TN 9 X TEELRFHALTERND B ED L 5128, ERRICER L TE ek Ll
AR 72580 & 280 TR 9~ %,

/Students will learn various ideas necesary for studying adaptabilities of plants and animals under given
environmental conditions and how researchers have discovered and theorized these ideas for progressing our
understandings on adaptabiity at different levels from genes and cells to individuals and populations.

3. FEDOEZEHIE/Goal of Study :

IR T DARRRIZE D~ efE TSR AT 2N EEMZ ED X 5 1T TE D, SRIZED L 5 1fTbn T
W O EHEL, FIR, »H b3 EMBEMEOED HTOEI T EILFO, S%OMBICETHIZ L2z AREET S,

/ The goal of this course is to understand how researches on adaptability life sciences have been done so far, and
will be done in future.

4. BEOHNE - ji}‘%}:ﬁfg%ﬁ/Contents and Progress Schedule of the Class :

DLFOIBHBIZOWTE T A TOE U T A ViR EIT O, RITFRE, 01X, FFEE BAETIT I,

Online video lectures will be given on the following 13 topics. Lectures will be given in English or English and
Japanese.

W5 A i PIEF / Plant Development (Junko Kyozuka)

FERR T R BKIEHE / Histogenetic Dynamics (Erina Kuranaga)

BB B A BEH:{mVE / Plant Sensory and Developmentary Biology (Shinji Fujii)
T 38 G HAT7Z215 / Organ Morphogenesis (Koji Tamura)

Y Eh e o FEHZEIRF/ Plant Cell Dynamics  (Minako Ueda)

FHEAE e EZY S / Functional Ecology (Kouki Hikosaka)

WA A e UTREfm4 / Ecological Integration (Michio Kondo)

A5 ) 2 7 2 {ERE({EIE/ Symbiosis Genomics (Shusei Sao)

~ 7 a A el Jamie M. Kass/ Macro Ecology (Jamie M. Kass)

7K B A e R T/ Watershed Ecology (Hiromi Uno)

WAL S S M 2/ Plant Diversity and Evolution (Masayuki Maki)
E SRR R B T3 & / Conservation Biology (Satoshi Chiba)
WEEAE M ZARVERE FEEF & / Marine Biodiversity (Gaku Kumano)

5. FESEMTEE/Evaluation Method : i LNV AR— MZ X - TET 5,

/Attendance and submitted reports will be evaluated.

HIEA O H IR 7 A ZAOME 2T 5 2 L THIE & %,

/ Attendance will be counted by submitting the answers to a simple quiz for attendance.

BROFND 2O0T —<ERD, ZTNEN A FK 2 KIREORFBEELIIAARZBO LR — 2T &,

LaR— MOEEMAZHT T2, LR—FOT—~E, K#ERORNTHENT D,

Select two themes in the lectures and submit a report (A4 paper, two pages, English or Japanese) for each. Indicate
the name of lecturer in the report. The theme for the report will be announced in each lecture.

6. FEER I UBHEE/Textbook and References : Filt O BRI IRFIEH], FUFR LR EET A M, AT74 REHOTE
HBEED D,

/ No textbook will be used. PowerPoint presentations will be used.

7. BRERBIINFME/Preparation and Review : B FHIC LD LR— M &2ERT A 2 &,

/ Students should review the lectures and write reports.

8. =% /Language Used in Course : HAKGE, u:E
/ Japanese, English

9. #=8/Classroom: BT AREAIZ L B A4 T~ Rz

/ On—demand lectures via video viewing

10. E¥ - EiEA9fE% /Practicalbusiness :




O, BH - ERORETH L Z L 2R T, /Note:”O”Indicatesthe practicalbusiness

11. 20O - f§E/In Addition » Note : LR — MEHSE : Google Classroom
TEHFEDYIY 2024456 A 28 H (&HEH)
/ Reports should be submitted by June 28th (FRI), 2024, to Google Classroom.




S REW S / General Molecular and Chemical Life Sciences
R« VME/Required « Elective :

BN/ Credit(s) : 2

#HYZE /Instructor : 1)1l F& MINORU ISHIKAWA

FEH - iEW¢/Day/Period : B+ ZFofh Zofth

FHF Y F/Course Numbering : BAL-BIO505B

AT 4 TH:EPR B /Course of Media Class :

1. ##%E&EB /Class Subject : 7y TLFAEW#45G/ General Molecular and Chemical Life Sciences

2. BEDORRLHE/Object and Summary of Class :

DTALEAEZONITRO T, LK L TED L IIIKRL LD, MFEE > S BATDHRANZEDOLH IR L
Dhs, BERIZ2MEE % 20 CHT 5, 7 IS Fduad— 1Ry NU—JF07 7 2REE, 2 X7 B OEROHE
W & MBI ORI 2 #35, / Students will learn how researchers made important discoveries: actual
examples will be presented. Students will learn an overview of such diverse research areas as chemical biology
molecular network analysis, genome science and protein dynamics and structures

3. FEDOEZEHIE/Goal of Study :

DA TF O RD BERNZ ED L ITONTE I, SRIZED LI IThbN T O EEFE L, TR, ¥ 4ib
FTHAMBFHEOED FFRE X HHILFN, SHOMEICET L L2 AEL 95, / The goal of this course is to
understand how the researches on molecular and chemical life sciences have been done so far, and how it will be
done in the future

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
UTOBHBICOWTAYFA 2 (FrT~r FiME) THREITVET,

ST AR R R 054  (022-217-5706, 1if-kyom@grp. tohoku. ac. jp) £ TERIWVEHEL IZE W,

There will be English versions of lectures for foreign students on—-line. For details, contact the office of the
Educational Affairs section, Graduate School of Life Sciences (022-217-5706, lif-kyom@grp. tohoku. ac. jp)

H AR D%

AR AR SRR K A
AR F2AF 7 2 EifE TR
ARy FRERERIEE R K b
SRR B A AR —

Gy FEEMER o)l fe
Afni A A 1 2 AR

SR A oy AT RR T LR
WAL 27 25 WIFREL
TGS 27 kR PESOIER
oy AR SRS
Sl K —IE
MG A T = X LFFEBRI R KA ik
ey fEetim B W

fa¥ oy Fuc A HHE #

English versions

Microbial Genetics and Evolution (Yuji Nagata)

Molecular Analysis of Biological Functions (Satoshi Takahashi)
Structural Biology (Kenji Inaba)

Biofunctional Chemistry and Nanobiotechnology (Shin Mizukami)
Analytical Bioorganic Chemistry (Hirokazu Arimoto)

Bioactive Molecules (Minoru Ishikawa)

Biostructural Chemistry (Makoto Sasaki)

Applied Biological Molecular Science (Yoshikazu Tanaka)
Evolutionary Genomics (Takashi Makino)

Plant Reproductive System (Masao Watanabe)

Molecular Genetics and Physiology (Atsushi Higashitani)
Molecular and Cellular Biology (Kazumasa Ohashi)

Laboratory of Structural Mechanism Research and Development (Koji Yonekura)
Plant Molecular Genetics (Akira Kanno)

Plant Molecular and Physiological Adaptation (Jun Hidema)

5. RESEMJ7EE/Evaluation Method : i3 LNV AR— M k- TEMli+ %, /Attendance and submitted reports will be

evaluated

HEOHNS 2 50T —~ERY, TN AM AR 2 BEEOLR— i+ 52 &,

LUAR— MTIdEM4 25 2 &,

LAR— hDOT—=i%, BRBEORITHRAT 5,

Select two themes in the lecture and submit a report (A4 paper, two pages) for each. Indicate the name of lecturer
in the report. The theme for the report will be announced in each lecture.




6. BRER LTS EE/Textbook and References : it D BARHIZRIFFEH], PR L0 L& T XA MI, AT A4 FEHWTHE
a2 MDD, / No textbook will be used. PowerPoint presentations will be used.

7. RERFBIINFEME/Preparation and Review : AN 2EIC L0 LiR— R 2{EKT 5 Z &, / Students should review the

lectures and write reports.

8. =% /Language Used in Course : HAKGE, u:E
/ Japanese, English

9. #=/Classroom: 4> 714
/ On line

10. E¥% - EBEBAZ%E/Practicalbusiness :
KO, BF - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. Z0OM - f##%/In Addition » Note : L AR— FMEHIE : GoogleClassroom
fRRGEDEIY 16 H 30 A
/ Reports should be submitted by June 30th, on GoogleClassroom.




SR A AT IR 4S5 T / Advanced Integrative Life Sciences I (Brain and Nervous System)
R« VME/Required « Elective :

BN/ Credit(s) : 2

Y E /Tnstructor : ¥ f@&AKHR KENTARO ABE

W2 B - #RF/Day/Period : H“WIEF Z o HE:H

FHF Y F/Course Numbering : BIL-BIO601B

AT 4 TH:EPR B /Course of Media Class :

1. 3% E /Class Subject : Seimid A ai AL 54553 1 / Advanced Integrative Life Sciences I (Brain and Nervous System)

2. BEDOHK EME/Object and Summary of Class :

aIa=r—al, g FTERE M AAFRRPVDIC U TSR MR A A L, ARSEITEICHEICR R TE 2 AR A L
TWD D, ZOMRED LL Ha BT 5,

This course provides students with basic knowledge about brain functions underlying innate and acquired behaviour,
including communication, learning and memory.

3. BEDIZEEHIZE/Goal of Study :

WIS ZRITENV A BT D8 A I = X LD T, REOHIEF %25, o, RRIEEIOA A —T 0 70 NAWEER E Dk
ST BT D A AL AR 5,

This course reviews the advance in the field using original research papers. Students will also learn latest
experimental techniques and tools of Neuroscience.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
11 A6 12 ADBIZERTE, FEMIT Google 7 7 A/— A THEIMT 5,

The dates are scheduled to be between November and December. More details will be announced from Google Classroom.

BB (BAR) . B (TN . B (&), To B (R - 285 BRE (@) RS0 E AW mREE o A
fax s var

CRAICL AR LO TV T g i Y

— Introduction to Neuroscience in insects, songbirds, rodents and primates

- Presentation about relevant research articles by students etc.

5. FRAEEFAMTE/Evaluation Method : . BE~DEVEA, LBV T—2 3 v, VR— MR EE2BEIGEHMIT 5,

Attendance, participation, presentations and/or reports will be considered for evaluation.

6. FRERB X UBHEE/Textbook and References : EHEHCEZ HRIZMLEIZ IS U TRMAT 5,

Reference will be provided during the course.

7. BERMISFME/Preparation and Review : BI#GH L& Fi A, SLATHIIEIZ OV THES,

Students are expected to read relevant literatures.

8. fEHS#E/Language Used in Course : English
7oL, ZEEDNETHARANOLEIZIE, EREIIEARETITOLERD D,

9. #=FE/Classroom : EMEIFAHIER 7' 1T = 7 MMH 104 5=
Lecture room 104, Project Building 1F, Graduate School of Life Sciences

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOfh - fF#/In Addition « Note : Contact: ZZ¥EBMEAKER Kentaro ABE
Email: k.abe@tohoku. ac. jp




SR A AT IR A5G T / Advanced Integrative Life Sciences II (Cellular Network)
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY B /Instructor : MO A2 TOMOHIKO TAGUCHI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y F/Course Numbering : BIL-BIO602B

AT 4 THE:ER B /Course of Media Class :

1. #2%EFEB /Class Subject : SCiiMAa IRl #4553 11 / Advanced Integrative Life Sciences II (Cellular Network)

2. BEDOHK EME/Object and Summary of Class :

MREANS DRy U — 7280 HEAx OMBEOIEECS T ORI BN ONWTFEETHZ LK, Mld - 457 L-L O R
OAMBGII T 2R IRD D,

BRI 27—~ & LT, Milaist o/ asr v 8T —27  IREREHIE, AiEE ks, iRz 3617 2 Mia i mmE
e EEWY BT 5,

/ In this course, students will learn about the behavior of molecules or cells in intra— and inter—cellular networks
(e.g., membrane traffic network, lipid metabolism, cytoskeleton, and intercellular communication in nervous system)
to understand life phenomena at the cellular and molecular level.

3. BEDIZEEHIZE/Goal of Study :

Ll E s & R T D ALERT 25, W LTINS TRy RU— 2 ZTERCL T, SEAPINCAEMBIG A G L T2 00 %
PR %,

/ The aim of this course is to help students acquire an understanding of the basic mechanisms by which cell
populations form intra/inter—cellular networks and control life phenomena.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
JEAER G Y Google 7 T A)v— LB GkE BRAWE L £7°,

9A9H (A) 8:50~16:10 @M., HOHk

9H 10 H (k) 8:50~16: 10 AAHIE, WHHIR

/Please complete course registration and Google Classroom registration
Mon. Sep. 9, 8 :50~16:10 Prof. Fukuda, Prof. Taguchi
Tue. Sep. 10, 8 :50~16 : 10 Prof. Sugimoto, Prof. K.Matsui

1HH:2024%9H9H (H)

BRI FIEILF v XA - BRI R AR A B 303 HEE

Day 1: Mon. Sep. 9, Aobayama Campus, Science Complex A, room 303
8:50- 10:00 31/ Lecture 1 (5 : #2HYEHI/ Mitsunori Fukuda)
10:10- 11:20 222/ Lecture 2 ($8XY4 : fEHGAI/ Mitsunori Fukuda)
11:30- 12:00 /INT A K/ Short test
12:00- 13:00 B kA/ Lunch break
13:00- 14:10 W76 3/ Lecture 3 (34 : A Z/ Tomohiko Taguchi)
14:20- 15:30 WFe 4/ Lecture 4 (#834 : A Z/ Tomohiko Taguchi)
15:40- 16:10 /INT A K/ Short test

2HH 202449 H 108 (K)

MG Xy R BT R Y 2 7 NRAMFEER IF - GERE

Day 2: Tue. Sep. 10, Katahira Campus, Lecture Room, Project Building, Graduate School of Life Sciences
8:50- 10:00 A 5/ Lecture 5 (Y : AW T/ Asako Sugimoto)
10:10- 11:20 6/ Lecture 6 (JHY : £ AHHS ¥/ Asako Sugimoto)
11:30- 12:00 /N7 A/ Short test
12:00- 13:00 JBAR#/ Lunch break
13:00- 14:10 HEE T/ Lecture 7 (8 : 83~/ Ko Matsui)
14:20- 15:30  ##58/ Lecture 8 (H3Y4 : MAHJE/ Ko Matsui)
15:40- 16:10 /N7 A N/ Short test

Mo FEEORREL T, A T4 TOEMIERT HAEEED Y

HK—HEENT- VR 12 BOREL TFE

o /INHERE OO FEAR A 2R AR A & O HIlER T

cNEERE R Y T =7 QR (AT =2k, AT 7 U= L)
< AERERE Y R ORG-S

< AR Y R O ARETHEAS OTRGE & 5 R

- MR RS OIS & BERE

o AR E R 0D R 22 [ A I AED

- AR S T 7 A B OB & AR PR

< -2 T HIBR R A BAE A

The contents (1-2 classes for each item) and schedule are as shown below:
- General mechanism of membrane traffic and its regulators
- Examples of membrane traffic network (e.g., melanosome transport, autophagy etc)




-Molecular mechanism of metabolism of membrane phospholipid
-Diseases caused by dysregulated metabolism of membrane phospholipid
- Structure and function of the cytoskeleton

-Spatial and temporal regulation of the cytoskeleton

- Physiological function of synaptic transmission between neurons
-Neuron—glia interactions

**¥Depending on the spread of covid-19 infection, may change to online or on—demand lectures.

5. &R 7E/Evaluation Method : Hf 3 X ORRERIZ & - CRHE$ 5,
ABRIT A AT OFER O BB ENENIT O,

/ Grading will be decided based on attendance and examinations.
Examination is held at the end of each lecture.

6. HFRER X UBEE/Textbook and References : IZEITAT A FEHAWTHEIT L, BET L& E%2 Z OEERAA T 5,

Lecturers will use slides to conduct classes. Documents about slides will be distributed in each class.
7. SER:RSF(E/Preparation and Review :

8. fEFH=#E/Language Used in Course : J%FE

/ English

KEARICTFECHEM, 72720, ZAENHBARANDOLOLGEIZIX, BAGETEET 5,

9. #FHE/Classroom : ¥ 21 FJEGDRNE AT, T4 TOEMMEET D AHRELED Y

/**Depending on the spread of covid-19 infection, may change to online or on-demand lectures.

10. % - EEEAVIS%E /Practicalbusiness :
KO, BF - EEORETHL Z L 2R T, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




U AE AR A 2RI / Advanced Integrative Life Sciences III (Developmental Regulation

Network)

R« VME/Required « Elective :

BN/ Credit(s) : 2

Y E /Tnstructor : THE Z5HE:T NATSUKO CHIBA
WP - 7ERF/Day/Period : #%MET T oM Zofh
FHF Y F/Course Numbering : BIL-BIO603B
AT 4 THE:ER B /Course of Media Class :

1. 238 H /Class Subject : Jeld i L Ay B 2434 I /Advanced Integrative Life Sciences 111 (Developmental Regulation
Network)

2. BEDORARLHBE/Object and Summary of Class :
MM - 7S, EOXIRy hT—T 2R L., b ) EMBGEREMICHIE L TW A a8 35, BRI
FEAMAR D EREMERFLE D 73 T-HEME . Ye R BE O FIAEERE . B ASVEMEEE DR ABEIC DV TR T 5,

In this course, students learn how cells and molecules create the network to regulate the biological phenomena
in development. This course provides explanation of germ cell potential, mechanism of chromosome segregation, and
carcinogenesis in hereditary cancer.

3. FEDE|EHEIE/Goal of Study :
ZEFEHERE D AEHRMEIREE D 2 TS, YRRl OHIEERE . B RMEIEEOR B ABEIC OV THER L, b & v o EmBIR ot
B 72 IR & 7 55,

Students understand germ cell potential, mechanism of chromosome segregation, and carcinogenesis in hereditary
cancer, and learn about the regulatory mechanism of biological phenomena in development.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :

%1El s AR & b5 %%*%/Spemflcatlon and differentiation of germ cells
5528 fERRAERRRNE & MRy (L2 ReMED BAfR/ Totipotency and Pluripotency

3 Yk EE@%U{EN%%T%@/Mechamsm of chromosome segregation(

%A A YRS O HHED) /Mechanism of chromosome segregation®

FolE s A NEEVEOHERIHEHE & 3823 A/Genome integrity and Carcinogenesis

%66 [a] : ﬁ‘/u?fﬂﬁ%ﬂ Ein T &S/ Tumor suppressor gene and Hereditary cancer

5. FREELMiJ7#E/Evaluation Method : L 7R — bk /Report
6. BHERB L USHBE/Textbook and References : A DA (BHILE) . A H ) A A P— ({KERFEIAN)

Developmental Biology (Sinauser Associates, Inc.), The Biology of Cancer (Garland Science)
7. FRERWBNF{E/Preparation and Review : L 7R— M{ERKL/Preparation of report

8. (I =E/Language Used in Course : Fif (7272 L, Zik&E N2 TCHARADE AL HAGE
English (Japanese, when all students are Japanese.)

9. #=/Classroom: 7 1 7 g /Live streaming

10. E¥ - EEBAUI?%/Practicalbusiness : O
KO, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

1. ZOfth - fF#/In Addition « Note : TH#K FIRERFR ; -0 9 B D 17 B
Office hours are from 9:00 to 17:00 on weekdays.




SR A RBRRAFEILA %3 I / Advanced Ecological Developmental Adaptability Life Sciences I

(Biological Dynamics)

R« VME/Required « Elective :

BN/ Credit(s) : 2

HY#EHE /Instructor : A7k JeHEZT ERINA KURANAGA
2R - i#K/Day/Period : WAELET FoOfth @i
FHF Y F/Course Numbering : BED-BIO601B
AT 4 THE:EPR B /Course of Media Class :

1. %/ H/Class Subject : JeimA RS A SR #4534 1 /Advanced Ecological Developmental Adaptability Life Sciences
I (Biological Dynamics)

2. BEDORARLHBE/Object and Summary of Class :

LW OHEL 2 BEE) L 72 BRI AED A = X BZDONWTHESET & T, 1@{4§§§$k$¢@Lftk O BRI TN DWW T EfET D,
¥R e EAEMTRREA O E O 2 - SREEZ AT EE S A 77 2%, BB, BELEDT, fﬂiﬂ’ji%%\ AN
FONEEHPIGEERET D,

In this course, students will understand the relationship between ontogeny and biological evolution, and the
adaptive trait, by learning the mechanisms of ontogeny that drives the evolution of living organisms. In particular,
the course will give lectures on individual dynamics that generate interspecific differences and diversity of
traits inherent in species, such as morphology, mainly on the contents of genetics, developmental biology, cell
biology and genome science.

3. HEDOEZEHIE/Goal of Study :

By & @J:ﬁﬁ%@%gﬁ%ﬁﬁ ERBICED AN = AL E LT OEROBFEZE L TH5,
(1) ORI T AHIME5E, MlaBE, MIEset, MkEEe ¥ —r 4 ——
(2) @J%@””H“JE{U B DR, T A D=L, WERE., 7/ L

(3) HEMOFEAFIENT I T Db, R ORI, (B, AT ’Eﬂ:
(4) MM OBREMEIGIZIS T 2k, EAEER R, oMb, kLT

The aim of this course is to help students understand the mechanisms of organogenesis and environmental response
of animals and plants by learning the following events;

(1)Cell death, cell migration, cytoskeletal change, tissue regeneration and turnover in animal development
(2)Morphogenesis, molecular mechanism, organ growth and genomic function in the organ evolution of animals

(3)Stem cells, conversion of growth phase, flower formation, plant hormones and evolution in growth regulation of
plants

(4) Tropism, gravimorphogenesis, sex differentiation of flowers and plant hormones in plant environmental adaptation

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
SNEREERI 72 CREIY 2 T AL — A TEBHMLE LET, BEBREBLI O T ANL—LBBGEHREETIEIN,

HAZ A 10A1TH (OK) TE
1, 2@ 10 H 17T H (¥8)
%3, 4H 10 A 24 B (77&)
5, 6E 11 A7TH (TE)
%7, 8E 11 H21 B (¥&)

FomE [BMORERRE ) HNE  HARE

F10mE  THYOREORIEE T O] HMFE T

FmE [EOMBIEE XX D MIBENERIE) N HE AR

Fiz2m  HEYORLELHEEIRE] Y R

#13E MEMORENE] N R

W51 RIASHE 8 I E TORMMTHRBREICIIT DMEIRFEL AL T A VEUE T, 59 BnD 13 BO#FIBEOA 7~

FEME (11 A 1 A2G) IZRVITVET,

Guidance October 17th (tentative)

Lecture 1.2 October 17th, visiting lecturer (tentative)

Lecture 3.4 October 24th, visiting lecturer (tentative)

Lecture 5.6 November 7th, visiting lecturer (tentative)

Lecture 7.8 November 21st, visiting lecturer (tentative)

Lecture 9. Organ morphogenesis and evolution in animals (Koji Tamura)
Lecture 10. Plant development and evolution (Junko Kyozuka)

Lecture 11. Plant development and cell behavior (Minako Ueda)

Lecture 12. Regulation of cellular dynamics underlying animal morphogenesis
Lecture 13. Regulation of plant environmental response (Nobuharu Fujii)

Lectures 1 to 8 are in—person lectures in the lecture hall and online s treaming. Lectures 9 to 13 are delivered
via video on demand (starting from November 1st).

5. FRAEENAMJ7EE/Evaluation Method : L7AR— b & HEIC L0 34 5,




Evaluation will be based on reports and attendance.

6. FRER L UBEE/Textbook and References : HH., EEZHESTT H1TH, FENTHRMNT 5,

References/handouts will be provided and introduced in the class.

7. 1RERENEE/Preparation and Review : BN EE 23613, B> CTHEET 2,
Students will be notified later if any.

8. (M E5E/Language Used in Course : A AZE £ /- I35
9. #=/Classroom :

10. £ - 2RS¥ /Practicalbusiness :
XOZ, E¥ - ERIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :

/Japanese and English




SeviR AR AREINEI R E 0 / Advanced Ecological Developmental Adaptability Life Sciences II

(Ecological Dynamics)

R« VME/Required « Elective :

BArE/Credit(s) : 2

#HYZE /Instructor : —=JH /A3 HISAYUKI MITSUL
FER - 3&RF/Day/Period : HEF Zoft Zof
FHF Y F/Course Numbering : BED-BIO602B
AT 4 THE:ER B /Course of Media Class :

1. %/ H/Class Subject : JeimA 3 A )5 F 5724534 11 /Advanced Ecological Developmental Adaptability Life Sciences
IT (Ecological Dynamics)

2. BEDORARLHBE/Object and Summary of Class :

EMPRREEL L TETOD, ZOMELE L TEPHESCERERN EO L ) IR IIVBEINTEX 00, EHIZ, DL
WS RS — 2 BT - G TE D200, BB, 7/ ARE, BT, [EEEARES, BHEAREY, BL O~/
ERRZOBANOHERT D L LI, B OHEM. ARERICE 2 AR Z 8 U A OREINERCE OEHRITH DD
AT = R LRWRE B S D,

In this class, students learn through genetics, genomics, physiology, population ecology, community ecology, and
macroecology about why organisms have evolved the way they have, the processes that drive the construction of
communities and ecosystems at various scales, how to estimate and map biodiversity patterns, how organisms respond
to their environments, and the functional mechanisms of adaptation.

3. FEDEZEHK/Goal of Study :
EMOERE LI OV T EERIEMERR 2 A5 & & bICBEET 2 MRS OV THEMRZIRD 5,

Student will understand major basic theories on ecology and evolution and related cutting—edge theories

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :

1. Population and community dynamics I (Michio Kondoh)

This lecture covers the basic theory of population dynamics. The students will get an understanding of ecological
modeling and its applications to dynamics of interacting species

2. Population and community dynamics II (Michio Kondoh)

This lecture covers the basic theory for many-species community dynamics. The students will be introduced to the
inherent “indeterminacy” of interspecific effects. The lecture also covers the complexity-stability debate in
community ecology.

3. Estimating biodiversity (Jamie Kass)

This lecture provides a broad introduction to biodiversity: how we measure it, how we interpret it, and how changes
of its spatial and temporal patterns can affect people. Students will learn about scales of biodiversity (alpha
beta, gamma), dimensions of biodiversity (taxonomic, phylogenetic, functional, genetic, interaction), connections
to ecosystem functions and services, and what essential biodiversity variables are and how they are used

4. Species distribution models: theory and applications (Jamie Kass)

This lecture focuses on models that make predictions of species’ niches and distributions. These models are used
frequently in ecology to inform conservation priorities, assess invasive species risk, and estimate the impacts of
climate change and human disturbance on species’ ranges. Students will learn how niche theory underlies the framework
for species distribution modeling, the concepts of environmental and geographic spaces and how they interact, types
of algorithms used for modeling, and an overview of the various applications for these models that covers
conservation, invasion biology, species interactions, climate change, and biodiversity mapping

5. Environmental response in photosynthesis (Kouki Hikosaka)
In this lecture, students learn 1) basics of photosynthesis, and 2) general environmental responses of photosynthetic
rates and their underlying mechanisms.

6. Remote sensing of photosynthesis (Kouki Hikosaka)

Recently, chlorophyll fluorescence has been reported to detect by satellite observations and expected to used to
assess photosynthetic activity of vegetations at a global scale. In this lecture, students learn (1) what is
chlorophyll fluorescence, (2) how fluorescence is detected and (3) how photosynthetic activity is assessed from
chlorophyll fluorescence

7. Identification of natural variation related to environmental adaptation (Shusei Sato)

This lecture covers the basis of population genomics. The students will lean the technologies that made this
approach feasible, and the concepts, approaches and applications of population genomics in addressing the topics
of understanding the genomic basis of environmental adaptation.

8. Molecular response by rhizobia to environmental stress (Hisayuki Mitsui)
In this lecture, students learn several aspects of adaptation to stressful environments by model bacteria (such as
E. coli) and specific plant—associated bacteria (such as rhizobia). The lecture particularly focuses on molecular




mechanisms for maintenance of protein homeostasis in heat stress.

9. Ecology in space and time (Hiromi Uno)

This lecture covers how spatial structures and temporal dynamics influence ecological dynamics. Students will be
introduced to how spatial and/or temporal heterogeneity influence species interactions, community dynamics, and
ecosystem processes etc

10. Watershed Ecology (Hiromi Uno)
This lecture introduce students to the basics of the watershed ecology; how forest, stream, and ocean ecosystems
are linked to each other through flow of materials and animals.

5. RENAMG 5 /Evaluation Method : & & LiR— MZ X - Tl 5

Course attendance and reports

6. #FRER IS EE/Textbook and References : 7F A h& L THET Y o N Z2EATT 5,

Printed version of slides are given.

(BEE - 2BERE) )
i O F - IR - ERBR) AT 4 IV AR B —F T aF L
Micheal Lynch % [The origins of genome architecture| fifi, 3 CTHNT 5

7. SER:RSFIE/Preparation and Review :
15 R O ZERFRIANAE (18) BB,

Fifteen hours of review is required outside of class.
8. S8 /Language Used in Course : H AFE £ /=L 955E/Japanese and English

9. #=/Classroom :
WRILIC BECToXm#ER). BEOTA VRG], EBEBBOL T~ NG OEn»Ea8RH L TERT 5,

EFach class will be given on site in the lecture room, or online as a live class and/or an on-demand accessible
recorded movie.

10. E£% - ZEBAIE%E/Practicalbusiness :
XOUZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




SR AR A IR R / Advanced Ecological Developmental Adaptability Life Sciences III

(Biodiversity Dynamics)

R« VME/Required « Elective :

BArE/Credit(s) : 2

#HYZE /Instructor : A% £ GAKU KUMANO

FEH - 55W¢/Day/Period : WFEF F O Zofth
FHF Y > F/Course Numbering : BED-BIO603B
AT 4 THE:ER B /Course of Media Class :

1. %/ H/Class Subject : JeimA RS A SR 74 5#m 1 /Advanced Ecological Developmental Adaptability Life Sciences
IIT (Biodiversity Dynamics)

2. BEDORARLHBE/Object and Summary of Class :

R L OB O AW O & SR ORI AR OWIIZ D 2 FH I DV THES,

The aim of this course is to help students to understand knowledge of evolution and diversity of terrestrial and
marine organisms as well as the loss of diversity.

AAEHIE, 202449 H 10 B () ~13 B (&) (R RS RSB AR T JERHR 1 B A BB e 4 — 12T,
EriRLE LT b,

The credit of this class will be provided upon full participation in this class as an intensive course, which will
be held from September 10th to 13th, 2024, in Asamushi Research Center for Marine Biology, Graduate School of Life
Sciences. Asamushi Center is located in Aomori City.

3. FEDOEZEHIE/Goal of Study :

WEEFS K ORIk O AW O L & ZERIEDRIRIZ OV T, BAEF, BEF. BRFOBRNOIEMEATRD D L L HIT, LMD
RICEDDFEME E ZOXRITONVTHES,

Students will learn knowledge of evolution and diversity of terrestrial and marine organisms from the viewpoints
of developmental biology, genetics, morphology and etc. Students will also learn about issues related to the loss
of diversity and possible countermeasures against them.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
WF. WHEE, EFREATOERFZE LT ELONEEFTET 5,

Students will acquire the above—mentioned knowledge through lectures and lab/field works.

e ST

9H 10 B (k) itk BHRMBEAMFHEN R 4 —8%, AV T7—var, @#E, 78 - 74—V KU—7
9HI11LH OK) 5%, 7K 74—V RTU—7

)
)
9H12H (OK) :ilizg, 7K - 74—V KU—7~
) R iEFR. TR - 74—V RU—7 | IR

B, BENFIZOWTUILEEOREEES Y

Class schedule

Sep 10th: Arrival at Asamushi Research Center for Marine Biology, orientation session, lecture, lab/field work
Sep 11th: Lecture and lab/field work

Sep 12th: Lecture and lab/field work

Sep 13th: Lecture and lab/field work, back to Sendai

The above contents may change.

5. BUEF7{#/Evaluation Method : =& L CLA— MKk b, HEZFHMHICINZ 25650165,

Evaluation will be performed mainly based on submitted reports and course attendance.

6. HRERL L USHBE/Textbook and References : j'H., EEZHATTDI1FD, HENTHENT 5,

References/handouts will be provided and introduced in the class.

7. BRERFBIINFIE/Preparation and Review : B/ 8 234813, Bo CTHEKT D,
Students will be notified later if any.

8. {#f=%E/Language Used in Course : HAGE
Japanese (those who speak English will be helped individually during lab/field works)

idﬂimhxmm:ﬁ%ﬁ?ﬁ?ﬁiﬁﬂ?ﬁ%ﬂ%@ﬁEﬁﬁi%?ﬁﬁﬁ%?Vﬁ“(?%%%M
9

Asamushi Research Center for Marine Biology, Graduate School of Life Sciences

10. E¥ - EiEA9fE% /Practicalbusiness : O

P
Tt
3t

T s

AR




O, BH - ERORETH L Z L 2R T, /Note:”O”Indicatesthe practicalbusiness

11. Z#0OH - H3/In Addition - Note : fE{AIFX DR CER 2T 5, MEENZWIEE TR EZIT O, EAFEM - FFHY
LHOFEM, BLUBRMEOEHIZOWTIEE HEig 3 5,

The maximum number of participants for this course is limited due to lodging situation. If there are more applicants,
participants will be selected by lottery. More detail information about




T b FEM SRR 1 / Advanced Molecular and Chemical Life Sciences I (Chemical Biology)
R« VME/Required « Elective :

BArE/Credit(s) : 2

Y E/Instructor : AA {H— HIROKAZU ARIMOTO

FEH - #B¥/Day/Period : WAL ZDfth ZDfth

FHF Y F/Course Numbering : BMC-BIO601B

AT 4 TH:EPR B /Course of Media Class :

1. #&%fEHE/Class Subject : ey LB EW R 1 (I N 34f 41 —) / Advanced Molecular and Chemical Life
Sciences I (Chemical Biology)

2. BEDORARLHE/Object and Summary of Class :

AHEZTIZT I NS TP — ((BREWE) OFEORBICOWVWTEE TS L L HIC, AGHEE20 LUV THET A7
OIZFEFEEZ AW TEERMICED L 9 2R SN TV D D0 E 75,

In this course, students will understand the methodological fundamentals of chemical biology, and learn how these
techniques are applied for the latest research to understand a life phenomenon in molecular level.

3. HEDORFEAR/Goal of Study :

HHALZ EEMZOREIZEYD ., EOXITTF I TN A T— ((RFEEWMS) OWERNITOND DOEEAET D 2 L & HAiE
ET 5,

The purpose of this course is to help students better understand how integration of organic chemistry and biology
develops the latest chemical biology research.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
A AAREE, %1 SEECHHRLE T

The first semester: Japanese, The second semester: English

MERE, A TA ViR (Fr T~y FiE) o b onTEBLET,

Either a face—to—face or an online lecture (an on—demand class) will be selected.

BIERGKL N T AN — 28w BEWELET,

Please complete course registration and classroom registration.

AU TA BEOHOYE (AT~ R (BliEL=))

T T4 ORMIC XV REOERAEUS LET,
HAGEDMFR % 6 A BAIcaiksid s
PREOFER T 10 H EmIC s

For online lectures only (delivered on—-demand via Google Classroom)
All lectures in Japanese will be delivered in early June.

All lectures in English will be delivered in early October.

kR OGS

ST L AL T4 Vil (AT~ NEUE) A bE TEML 7,

For face—to—face lectures

A face—to—face and an online lecture (an on—demand lecture) will be combined.

H ARG

6 A& v miH kMR 8:50-12:00 (1-2 FERR)

TRO 74O X W REOEHEEIT O,

HARM70eh# HARIZ, 5 H PAJIC Google 7 T A/b— M Tl LET,
Japanese lectures

Every Tuesday from June, 8:50-12:00 (1-2 periods)

The following seven lectures will be held

The lecture schedule will be announced in the Google Classroom in May

AR H LAk

SRR I NS Fu T — (HT B)

s T I ANAAL F T — LRABEITE (AR )

MHERRDOEAK (FEx A 350

- AIEET Ca)ll fe)

- MRNEREZEOE(LSE (RIG —1F)

c R I N A Feo— (BH E) 1 #ERH)

CBRIRASTF MBI D7 L hv g Aav— (B BT QakE)

YRR RS

10 HX v EiHAMER 8:50-12:00 (1-2 F§iR)

TREOD T4 OFRIC L W REOHERZITVET,

BARR 2 #ZR BRI, 9 A PAEJIZ Google 7 T A/— A CERKE L ET,
English lecture

Every Monday from October, 8:50-12:00 (1-2 periods)

The following seven lectures will be held.




The lecture schedule will be announced in the Google Classroom in September.

Lecture title (Instructor)

 Structural and chemical biology (Yoshikazu Tanaka)

+ Chemical biology in drug discovery (Hirokazu Arimoto)

* Total synthesis of marine natural products (Makoto Sasaki)

+ Medicinal Chemistry (Minoru Ishikawa)

* Biochemistry of intracellular signaling (Kazumasa Ohashi)

* Chemical biology of natural products (Minoru Ueda, first period)

+ Chemical Biology Study for Cyclic peptides (Takayuki Doi, second period)

;- HAERHIE J7#5/Evaluation Method : L'AN— K (50%) ., HIFRBLIS & OMREERHIIRT UE~OI Y A (50%) 12 &V A

o

Evaluation is performed based on submitted reports (50%), and attendance and examination during class (50%).

6. BERER LIUSEE/Textbook and References : BRI ZEIIHEH LRWR, BEEL LT, [F IS4 ar— lIEH
OSSN (H. Waldman, P. Janning fle. REFEME, #HIRIER BER, LE 2013)), TR I A4 v Y— (KT
R #ZIBL - B &) 2HET 5,

Although, no textbooks will be used, “Chemical Biology - Learning through Case Studies (by H. Waldman, P. Janning;
Wiley-VCH 20

7. ZEREBIFME/Preparation and Review : #5[0] Z & 12 2 BEFFREE ORERMINFE 2175 2 &,

Students are required to review approximately 2 hours.

8. I S#8/Language Used in Course : il : HAGE, %#l : HEECRHLET
The first semester: Japanese, The second semester: English

9. #=/Classroom : EmBlE7r 0y =7 MIFFERE ER=E F21x v T 14

Lecture room of Graduate School of Life Sciences or on-line

10. £ - 2RS¥ /Practicalbusiness :
O, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




e AL AR 1 / Advanced Molecular and Chemical Life Sciences II (Molecular and Network

Genomics)

R« VME/Required « Elective :

BN/ Credit(s) : 2

HYUEE /Instructor : KEF  Z#{T YOSHIYUKI OTSUBO
FEH - 55W¢/Day/Period : WFEF F O Zofth
FHF Y F/Course Numbering : BMC-BIO602B
AT 4 THE:ER B /Course of Media Class :

1. % HE/Class Subject : Jelt/y L FEM R (x> hU—2) / Advanced Molecular and Chemical Life
Sciences II (Molecular and Network Genomics)

2. BED HE’J}:%%/ObJect and Summary of Class :
BEEY RIS T MR - EYRFHE A ERASCREEIGH T O @K R v N T —7 /e & OBHMEREMBLIG O 5y 755 O 2L FE R EEA7
MWHEERIFRIZ /2 o TE o, AR TIL, BITMED R E2 x4z, (1) BIEBY -7 AR% - 5 7ARTFORMERY., (2)
S S = I S 61‘%5525%6%%?%52“’?%7\/ rU—2 OJFE, (3) JERETEAD Eiﬁlﬁiﬁﬁ’z%?ﬁﬁﬁﬂ@'é%EH@FHEJWFLVEH%
% BRESE IR T OFSREIREE, (4) BRBEAEN T IR 2 AWM O AT & X b L AT O AR, (5) KT/ ALkl
iéi%@f‘mfﬂfﬂﬁ;%ﬁ A LR E DRSO REIT ., S BIT, T b OEHERAEMBIG & HiliH3 2 s 708k
W2 B U7 il B RS0 m A O B Je i BB SRR I DWW TR L. T ORBSRIEDORE R 21T 5.

It has become an era where a comprehensive understanding of the molecular basis of complex biological phenomena
such as intercellular / biological interactions and higher order network of enviromnmental adaptation factors in
complex biological systems is possible. In this lecture, we mainly focus on microorganisms and plants, in terms of
(1) the interdisciplinary science of genetics/genome science/molecular ecology, (2) the principle of biological
interaction network composed of low molecule and macromolecule, (3) functional principles of intercellular
interaction factors and environmental adaptation factors that govern morphogenesis to reproductive processes, (4)
fundamental principles of survival strategies and stress tolerance under environmental changes, (5) large scale
genome comparison. Lecture on state—of-the—art research such as the principle of environmental adaptation mechanisms
of living organisms. In addition, we introduce the cutting—edge hybrid researches such as new breeding methods and
control methods focusing on key molecules and key factors relevant to these complex biological phenomena, and
discuss their future potentials

3. FEDEZEHE/Goal of Study :
TN LR 2 x5, MAEWRICE T DA - AR BRI SCREEEISRK O MR R v b U — 2 72 EOBMER A A
B Oor 1 2 ARG 5 2 L2 AR E T2,

The goal of this course is to comprehensively understand the molecular basis of complex biological phenomena such
as intercellular/biological interactions in complex biological systems and higher order network of environmental
adaptation factors mainly for microorganisms and plants.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
B . BARE, % SEFE T, Wb A TF 4 v Google Class Room 23 CBRGET 5

The first semester: Japanese, The second semester: English, both offered in online Google ClassRoom classes

I OBREIEIS & OB 6 HE 2 H)

WA O ARG L (KEEET - 6 A% 2 8)

AT EEIC ié&/A@M(W%Et 6 A% 3#)

77?%ﬂﬁ% BIF 2 BFEAREMEREDSF A=A (JEHIER 6 H5 38)
T ART H AR D MEREE A 05y %fﬁ A CETH -6 A% 418)

FiW) D S 1k 72 A A7 (RRILIPESE - 6 4 38)

DFx Y hT—7IC ;5x&uxm£tﬁm%%1(aﬁﬁﬁ 6 A% 538)
NFFy FT—=ZIZE DA VARE L BIGENE 1T CRAEL 6 HEH 5 H)

PN O W

9. Adaptation and evolution of bacteria in the environment (Yuji Nagata: Oct lst week)

10. Microbial mobile genetic elements and evolution (Yoshiyuki Ohtsubo: Oct lst week)

11. Genome evolution by gene duplications (Takashi Makino: Oct. 2nd week)

12. Molecular mechanisms of self-nonself recognition of self-incompatibility in Brassicaceae (Masao Watanabe: Oct
2nd week)

13. Molecular mechanisms of sex determination in garden asparagus (Akira Kanno: Oct. 3rd week)

14. Stress response and adaptation through molecular network I (Jun Hidema: Oct. 4th week)

15. Stress response and adaptation through molecular network IT (Atsushi Higashitani: Oct. 4th week)

5. BN J71%/BEvaluation Method :

LAR— bk (60%). ﬁﬁﬁiﬂki@ﬁ%ﬁ IR RSO Y # A (40%) IZX D FHET 5, RTEERVWEE (B, HEE

), WAL E) TRELIEEEITE, TORIEE (FRERER L) #REMYFBICERNTL L, FHICLY, BEHE
iob\fzjféﬁ‘é%/\ﬁ)%é

Evaluation is performed based on submitted reports (60%), and attendance during class (40%). A student absent from
class due to an unavoidable reason (conference, research trip, sickness, etc.) must provide the lecturer with a
document that supports the reason (conference abstract, etc.), which may be taken into account in grading.




6. FRER I UBEE/Textbook and References : HREIIMHH LRV, ®ET Y v MEAFAT D,
No textbooks will be used.

7. RERMEIANFME/Preparation and Review : %[0 Z & IC 2 BERIFLEE O EM RN FE 21T 2 &

Students are required to review approximately 2 hours.

8. {#HE%E/Language Used in Course : Fif] : HAEE, %8 : 335
The first semester: Japanese, The second semester: English

9. #=/Classroom : Hill : AAGE, %M : WET, WIN b AL T 1 2 Google Class Room 23 CRAH#T 5

The first semester: Japanese, The second semester: English, both offered in online Google ClassRoom classes

10. E¥% - EBEBAZ%¥/Practicalbusiness :
KO, BF - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. Z0OM - % /In Addition * Note : R G T KT 2HEF. HELTOHLED Z &,

If you have to be absent from class, you must notify the lecturer in advance.




RS b 2AY R FG / Advanced Molecular and Chemical Life Sciences III
R« VME/Required « Elective :

BN/ Credit(s) : 2

HYHE /Instructor : KA A KOJI YONEKURA

FEH - #B¥/Day/Period : WAL ZDfth ZDfth

FHF Y F/Course Numbering : BMC-BIO603B

AT 4 TH:EPR B /Course of Media Class :

1. %/ H /Class Subject : Jeiy LA EER T (BEBHIREE Z A ) 2 7 &) / Advanced Molecular and Chemical Life
Sciences 111 (Multilevel biomolecular structure and dynamics)

2. BEDORARLHE/Object and Summary of Class :

b P LAEMBIGIL, BB AEREEDIZIOWTZ /X7 B DNA, RNA, IRE, BE7Z & DRk & ARGy s BRI A BAR
HIETRBELTWET, AMAEENT LUV THET 572012, HBEEWRIC XD ERE D T OMETF R, EL2050W
R TIEC L DHEERS KON A 2 7 2 fighr, R — 2 = U A &N T A T =~ T 4 7 A K DB TEEIET.
TSR A A= T RIRIZ K D in vivo Bl ENEEMIHE LN E T, ARETIIIRROAMGHRZEEHEET 2 EELRMFET
RO I & BRI e 5e 6 2 N E T,

Various biological phenomena are expressed as the results of dynamic interactions of biomolecules such as proteins,
DNA, RNA, lipids and sugars in multilevel structures of living systems. To understand these phenomena at the
molecular level, various technologies and methodologies are used including the structural analyses of biopolymers,
the biochemical and biophysical analyses of protein functions and dynamics, the genetic information analyses using
bioinformatics and next generation sequencing, and the in vivo observations based on the advanced imaging techniques.
In this seminar, students study basics and applications of the important research methods that propel the current
molecular life sciences.

3. FEDEIEHE/Goal of Study :
A R D BRI B RE R R F O X A T X 7 A I b N RBERFE ZTAND 2D O 2 RATEFIEIC OV THER
L. BB ED XS RBFRICSH SN TV 2 &2 BT 2,

The goal of study is to understand the basic principles and practical applications of various research methods to
study multilevel biomolecular structures and dynamics, and genetic information in living organisms.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :

[ A AGE ]

(1 kA Dk FVxrTF—var

(2 wiF R BRI EEAT I AWGEE (1) - = FBIOESFaikc k27 7n—F
(3 kg A 7 T A A A BERAT O A

(4) HIE JEA SN EEA T I ARG (2) BRI RIEO R R
(5) L th HEEARATIZ K 2B E) A U = A L

(6) FAfk LT XHRERE S L—Y—IC LD % Ry B IE AT

(1) kb i NAFA A=V 7 OSEREL TR

(8) AfE 1FS5H Bl 2 b L A RE & 32 2 % s I8 BLAI S

(9) /NFIE AT AR ORI O FE R &I

(10) W1 BT RAT & BREERE AT

[Lectures in English]

(1) Koji Yonekura Orientation

(2) Satoshi Takahashi Methods of protein dynamics investigations 1: Single molecule and ensemble spectroscopic
approaches

(3) Koji Yonekura Introduction to cryogenic electron microscopy

(4) Kiyoto Kamagata Methods of protein dynamics investigations 2: Progress of molecular dynamics calculations
(5) Tasuku Hamaguchi Mechanism of motility machinery by structural analyses

(6) Eriko Nango Dynamic structure analysis by X-ray free electron lasers

(7)  Shin Mizukami Basics and applications of bioimaging

(8) Hozumi Motohashi Transcriptional regulation in response to oxidative stress

(9) Toshiyuki Kowada Development and application of tools for optical manipulation of cellular processes
(10) Hisashi Yamakawa Genetic analysis and environmental assessment”

5. FREELMiJ7#E/Evaluation Method : LARN— b (50%). HFIRILE L OMRERHIAETFE~OI Y 4 (50%) 12X 0 &M
T35, RUEELRWVWHEE (B, FEED), FRRE) TRIE LS., TORWER (2B HERLY) 2REMYHES
WHRHT 52 L, FHIZEY ., BEHEICBWTEET 25805 5,

Evaluation is performed based on submitted reports (50%), and attendance and examination during class (50%). A
student absent from class due to an unavoidable reason (conference, research trip, sickness, etc.) must provide
the lecturer with a document that supports the reason (conference abstract, etc.), which may be taken into account
in grading.

6. BFEERB X UBHE/Textbook and References : HBIEIIMEH LW, @EZY v MEEAAT D,




No textbooks will be used. Handouts may be distributed.

7. BEREBIFME/Preparation and Review : #5[0] Z & (& T HFAFLEE OFZER MM FE 2175 2 &,

Students are required to review approximately 2 hours for each class.

8. HHE8E/Language Used in Course : BijfY : HAGE, 1%H) : #3E
The first semester: Japanese, The second semester: English

9. #=/Classroom : Google Classroom # D o7-A T~ R,
The on-demand lectures based on Google classroom.

10. 3% - EEAVIS%E /Practicalbusiness :
O, BH - EEORETH L Z L 2R T, /Note:”O”Indicatesthe practicalbusiness

11. Z0OM - % /In Addition * Note : A>T~ FiEFR%E Tt AR E CICHGERREE LE T,

On demand lectures will be available in the following schedule.

HAGE R TIE

6/4 (Tue) lectures (1) and (2)
6/11 (Tue) lectures (3) and (4)
6/18 (Tue) lectures (5) and (6)
6/25 (Tue) lectures (7) and (8)
7/2 (Tue) lectures (9) and (10)

English

11/5 (Tue) lectures (1) and (2)
11/12 (Tue) lectures (3) and (4)
11/19 (Tue) lectures (5) and (6)
11/26 (Tue) lectures (7) and (8)
12/3 (Tue) lectures (9) and (10)




e L% I / Advanced BlochemIstry I
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY#EHE /Instructor : M EF1 YOSHIKAZU TANAKA
FEH - 5EW¢/Day/Period : WFEF FOfh Zofth
FHF Y 7 /Course Numbering : BAL-BI0506]
AT 4 TH:EPR B /Course of Media Class :

1. 12%FHHE /Class Subject : Joui/E b 45s 1 / Advanced Blochemlstry 1 (ZEfbFA R / Joint lecture on
biochemistry)

2. BEDORARLHE/Object and Summary of Class :

AL, EFORBEN M AT TR, EbFa AL LZHE RO RN 10 3 M O#EICB TR &SNS,
ZONFIFZIGIZIEDY . BR72T —<E LT, TR EERAE L%, "M AA A=V 7T 7Ta—ThENRET LN
%

This course provides explanations of the latest research of biochemistry as well as basic knowledge of biochemistry.
Three hours explanation is held in every lecture. The contents cover wide range of biochemistry, e.g., molecular
recognition, protein engineering, bioimaging, and molecular probe.

3. FEDEEHE/Goal of Study :
AERO B, RS T OBERAEMFNRFIECL > TED I I ITHLIZ SN, BB, 1. fMlalL <L ToH
RN DO EFET DL ThD,

The purpose of this course is to understand how biochemical analyses elucidate diverse functions of biomolecules,
and how these knowledge clarify biological phenomenon in genetic, molecular, and cellular levels.

4., FBEONE » Jitk L #E T E/Contents and Progress Schedule of the Class :
AR B IE, EbFEFHER (EHEKER. 09 FF~12 KF) OBAZXEHETH 5,
HFlbFERBRABREEZSHRTH L,

This subject is substitute of “Joint lecture of biochemistry” (Wednesday, AM 9:00712:00). Refer schedule of the
Joint lecture of biochemistry.

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

5. BREEHEAMJ71E/Evaluation Method : L 7AR— MZ X VT 5,

Evaluation is performed based on report.

6. FRER L UBEE/Textbook and References : L —=1 ¥ —DFHAElFE (BEE . BEEE)
Lehninger Principles of Biochemistry (reference book)

7. RERBNNF{E/Preparation and Review :

8. {#f=%E/Language Used in Course : HAGE
Japanese

9. #=/Classroom : HFELHF v /X2 RAFAERKEHRE (HFEL=T L X2H)
Aobayama campus. Main lecture hole of graduate school of agricultural science (Aobayama Commons 2F)

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :
EALFEREERICBML, BESNT-VAR—bERETHZ L2k, BMERTE 5,

- AL (SRS, LR — M%)
SELLEHKE L, 1RO LA — et s — e Sam 1) 2 5
10EEHFEL, 2RO LVAR— e+ 2 —  elimdbssRa 1, T 54 HEAZ

« LaR— Mg EE

Bk 2 Hf o 72ROV T, B EBICKERED TLR—b) 28T 52 &,

[LAR— b ORNEZ, FBEOTR), GEREBEELET —~THEEZRTE LHAE LENE [FEENL OB EHEICONT
DEL ITHOWTRHEHTHZ &,

HEND [LR—F] OB, ABICOVWTORRESH DHEEITIE. TOHRRIHEY Z &,

HEMNDRIZIETAN WAL, A4dRMK2~44/4T, 1B LKA, B, FEES, %t LIHEA 2RI
T L,

© LAR— MR
SHETYEHEIZ1I2H250, OAETYEEIZ7TH25H




L, EHEBIRO B AT - B - SLHDOBEIE. ZORBEFT 24 & T 5,

Credit is given for those who attended Joint lecture of biochemistry and besides submitted required reports

Requirement for credit (number of attendance and report)
Attend more than 5 lectures, and besides submit 1 report: 2 credits of advanced biochemistry seminar I
Attend more than 10 lectures, and besides submit 2 reports: total 4 credits of advanced biochemistry seminar I, II

Report
Submit the required number of reports concerning lectures which you had interest.
Describe on the report about “Summary of the lecture” , “investigation about a subject relating to the lecture”

and “consideration about the lecture and the subject which you set” .

If teacher instructed the form and contents of the report, follow it

Form of report is 274 pages of A4 size. Specify your name, affiliation, student number, name of the teacher on the
first page.

Deadline of report
Those who will complete the whole course in March: Dec. 25th
Those who will complete the whole course in September: July. 25th
If the deadline above is Saturday, Sunday, or holiday, deadline is the first day after the holidays.




e A 23R I / Advanced BlochemIstry II
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY#EHE /Instructor : M EF1 YOSHIKAZU TANAKA
B - #HKy/Day/Period : WAL Z O ZFofh
FHF Y 7 /Course Numbering : BAL-BI0O507]
AT 4 TH:EPR B /Course of Media Class :

1. % HE /Class Subject : S b4 11 / Advanced BlochemIstry 11 (A b¥4E[E#HFE / Joint lecture on
biochemistry)

2. BEDORARLHE/Object and Summary of Class :

AL, EFORBEN M AT TR, EbFa AL LZHE RO RN 10 3 M O#EICB TR &SNS,
ZONFIFZIGIZIEDY . BR72T —<E LT, TR EERAE L%, "M AA A=V 7T 7Ta—ThENRET LN
%

This course provides explanations of the latest research of biochemistry as well as basic knowledge of biochemistry.
Three hours explanation is held in every lecture. The contents cover wide range of biochemistry, e.g., molecular
recognition, protein engineering, bioimaging, and molecular probe.

3. FEDEEHE/Goal of Study :
AERO B, RS T OBERAEMFNRFIECL > TED I I ITHLIZ SN, BB, 1. fMlalL <L ToH
RN DO EFET DL ThD,

The purpose of this course is to understand how biochemical analyses elucidate diverse functions of biomolecules,
and how these knowledge clarify biological phenomenon in genetic, molecular, and cellular levels.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
AR B IE, EbFEFHER (EHEKER. 09 FF~12 KF) OBAZXEHETH 5,
HFlbFERBRABREEZSHRTH L,

This subject is substitute of “Joint lecture of biochemistry” (Wednesday, AM 9:00712:00). Refer schedule of the
Joint lecture of biochemistry.

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/
5. BREEHEAMJ71E/Evaluation Method : L 7AR— MZ X VT 5,
Evaluation is performed based on report.

6. HRER I VBEE/Textbook and References : L —=2 Vv —DOHF LN (BEE - 2ELE

Lehninger Principles of Biochemistry (reference book)
7. SER:RSF(E/Preparation and Review :

8. {#f=%E/Language Used in Course : HAGE

Japanese

9. #=/Classroom : HEEIHTF ¥ /A PR RGERE (FE LT X2
Aobayama campus. Main lecture hole of graduate school of agricultural science (Aobayama Commons 2F)

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :
A EARMBRICBML, BESNTZVAR— baRETAZ 12k, BMER T 5,

- LS (SRS, LR — M%)
SELULEHFEL, 1RO LR — haRitd2 — e bdhaa 1) 2 5
1omMUEHKL, 2ROV AR- MR+ s —  elmdbssam 1, 1) 54 B2

- LaR— MEHEME

LR 2 FF 5 72ROV T, BAMEBRICKEREO TLR— b 28T 5 2 &,

[LAR— b ORNEZ, FBEOTR), GEREBEELET —~THEEZRTE LRAE LENE ), [FEENL OB EHEICONT
DELL] ITHOWTEHHTH &,

HEND TUFR—b] O, ARIZOWVWTORTRN S D5EI21E. TOHERIEY Z &,

%z%ﬁ%%b:#ﬁ%ﬁﬂm\%é\tm A4 2 ~4M T, 1HBOEIZKA, BB, FEEE. #8%2 L8B4 RYICH
oTsHzL,

- LR — MR




SHETTER X1 2H250, OHAETYFERITI7TH25H
=720, EEHRBOBEN Y - H - SLHOEAEIX. TORBBPTZHEY &3 5,

Credit is given for those who attended Joint lecture of biochemistry and besides submitted required reports

Requirement for credit (number of attendance and report)
Attend more than 5 lectures, and besides submit 1 report: 2 credits of advanced biochemistry seminar I
Attend more than 10 lectures, and besides submit 2 reports: total 4 credits of advanced biochemistry seminar I, II

Report
Submit the required number of reports concerning lectures which you had interest
Describe on the report about “Summary of the lecture” , “investigation about a subject relating to the lecture”

and “consideration about the lecture and the subject which you set” .

If teacher instructed the form and contents of the report, follow it

Form of report is 274 pages of A4 size. Specify your name, affiliation, student number, name of the teacher on the
first page.

Deadline of report
Those who will complete the whole course in March: Dec. 25th
Those who will complete the whole course in September: July. 25th
If the deadline above is Saturday, Sunday, or holiday, deadline is the first day after the holidays.




Seumka A 1/ Advanced Cell Blology I
R« VME/Required « Elective :

BAIE/Credit(s) : 2

HYHE /Instructor : ZHES @ AER KENTARO ABE

FER - ##B¢/Day/Period : WEELET T Dfth Z D
FHF Y 7 /Course Numbering : BAL-BI0508]

AT 4 TH:EPR B /Course of Media Class :

1. #2EFEB /Class Subject : JoimfliaA M #43m 1 / Advanced Cell Blology I (MM F4Fi#F / Joint Lecture of
Cell Biology)

2. FEDOHALHE/Object and Summary of Class :

AFEFIL, MR EDFO RN T T, SEIEREMBASOME L~V TOFRBSLERIZOWTEHELLHH I, F
To R AE S A3 B9 A B e D RS DWW T b 1 | 3RFOFERICIB W TR S b,

T—<L, EmBFERLE LR A MR OMBRAEMFIM RO O &, TH Y, BARMIZIE, &5 1 & Mlafee & E
B LD, JRRED A =X AL L TCOMBEZER), NAFA A= 07 Y OREHRE L IO BIR, MR 0E v AT A DORERE
a7 b EEaMEE O LI BT B D,

This class provides the basic concepts and principles of life science at cellular and molecular levels. It also
introduces forefront researches on cell biology; e.g. relationships among genes, cell functions and phenotypes,
pathological aspects of cell behavior, bio—imaging, plant physiology and cell functions, function of neural or
immune systems, genomic and cellular aspects of evolution.

3. FEDEEHK/Goal of Study :
S FE I FE W OEYBS (ER»BRBEE T) ZMiE L~V CBRT D 2 & o & ZITHE(LOIRE & 72 o o M ZE B D20,
ITBVZHIET DMl >y b U — 2 BRI 2 M LV OB e K BT D T L A REDERAEE T 5,

The goal of this class is to understand various phenomena in the field of life sciences at the cellular level.
These include change of cell behaviors during evolution, cellular interactions and networks for animal behavior,
and aging and oncogenesis.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
AEH X, MaEMFEAERRROGARZBE TH D, MRAEMFEERFEREOBRE R T AR ERBTH L,

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

MEAAE X GoogleClassRoom 12 X 67j‘/7“\'\7/ FEAE &35,
BlfE AR 2024/5/7 X0 BUE T, TR ATRERIRRIX 2024/12/25,

This subject is substitute of “Joint lecture of Cell Biology”. Refer schedule and syllabus of the Joint lecture of
Cell Biology.

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

Because of the spread of new coronavirus, this class will be held online as on—demand classroom. Students should
watch the lecture movie on Google Class Room.

5. B H1E/Evaluation Method : L7R— M2 X Y FEi35,

Evaluation is performed based on report.

6. ERER LIS EE/Textbook and References : HFIEIIMHEH LRV, @EHERZEART D5,
No textbooks will be used

7. SER:RSFIE/Preparation and Review :

8. {#f=%E/Language Used in Course : HAGE

Japanese

9. #=/Classroom :
GoogleClassRoom {2 L 24 T~ RlEdfE &35, [BM3021000] JouiiiaEMFssmml 7 7 A2 — K  2mr3asx
BfEHAR  2024/5/7 KV EME TE, REHATREHIRRIZ 2024/12/25,

10. £ - ZEBAIE%/Practicalbusiness :
XOX, E¥ - ERRIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

1. Z0OfMh - f%E/In Addition - Note : 4> F < NG SN MIAEMFEEFEROBEAZHIE L, /N A NERIZTD &
HiZ, BESNZVAR—bEgHT I EICLY, BBl x5, %%&QE@@H&@H% :I/J\—fz  OFERIZ X 0
b,




- LSRN (SRS, LR — M%)
Szl LR L, LA— ha LRSS - et rshae 1) 2 3
1 OFERLL LB L, VAR— bz 22 — elmiledssne 1, T Fh4 HAZ

- LaR— MEHEE

LR 2 FF > 72ROV T, BAEBRICHEREO TLVR— b 2#HET52 L,

HEMND [LR—=1] OB, ABFICOWVWTOIERPHZEEICIE. TORRICHED 2 &, BEETRNRWES, TLER—=K @
AL, SO, BREEEL-T —~ ClEZRELFAELZHNEL. M3 N OSSR EREIC SOV TOEL] [2on
Ti#EidsZ &,

[LR—bh) OFFRIZA4 K2 ~ 48T, 1KBOLETICRA, iR, FEES. 82 LEBEATRIICHR T2 &,

« LAR— MEHEIR
SHETTERIX12H230, OAETFEHRII7TH2 1A
72720, SHHEORN Lt - B - fLHOBEIX. TOKREFT EFYIE I 5,

Credit is given for those who attended Joint lecture of Cell Biology and besides submitted required reports

Requirement for credit (number of attendance and report)

This year, attendance to the class is evaluated by the result of short—test adjuncted to the class movie.
Attend more than 5 lectures, and besides submit 1 report: 2 credits of Advanced Cell Blology I

Attend more than 10 lectures, and besides submit 2 reports: total 4 credits of Advanced Cell Blology I, II

Report
Submit required number of reports concerning lectures which you had interest
Describe on the report about “Summary of the lecture” , “investigation about a subject relating to the lecture”

and “consideration about the lecture and the subject which you set” .

If teacher instructed the form and contents of the report, follow it

Form of report is 274 pages of A4 size. Specify your name, affiliation, student number, name of the teacher on the
first page.

Deadline of report submission.
Those who will complete the whole course in March: Dec. 2 3th
Those who will complete the whole course in September: July. 21th
If the deadline above is Saturday, Sunday, or holiday, deadline is the first day after the holidays.




SevER A2 e 1 / Advanced Cell Blology II
&R - VME/Required * Elective :

BN/ Credit(s) : 2

HY#HE /Instructor : ZH KRS KENTARO ABE

FEH - #B¥/Day/Period : WAL ZDfth ZDfth

FHF Y 7 /Course Numbering : BAL-BI0509]

AT 4 TH:EPR B /Course of Media Class :

1. 2EEB/Class Subject : JeimiliaA ¢4 11 / Advanced Cell Blology 11 (Ffa4M ¥4 Wi / Joint Lecture
of Cell Biology)

2. FEDOHALHE/Object and Summary of Class :

AFEFIL, MR EDFO RN T T, SEIEREMBASOME L~V TOFRBSLERIZOWTEHELLHH I, F
To R AE S A3 B9 A B e D RS DWW T b 1 | 3RFOFERICIB W TR S b,

T—<L, EmBFERLE LR A MR OMBRAEMFIM RO O &, TH Y, BARMIZIE, &5 1 & Mlafee & E
B LD, JRRED A =X AL L TCOMBEZER), NAFA A= 07 Y OREHRE L IO BIR, MR 0E v AT A DORERE
a7 b EEaMEE O LI BT B D,

This class provides the basic concepts and principles of life science at cellular and molecular levels. It also
introduces forefront researches on cell biology; e.g. relationships among genes, cell functions and phenotypes,
pathological aspects of cell behavior, bio—imaging, plant physiology and cell functions, function of neural or
immune systems, genomic and cellular aspects of evolution.

3. HEDOBEHE/Goal of Study : SFE I EREEOEMIR (E(DHLET) FHAL~VTHERESLIZ L, ExE
HALDJFIN & 72 o MR O 260, T8I 2 HIET 241 v FU—7 | IR ECEb 2\ 2/ L~ Lo BER, 2L
FHET L 2 L EREOEKRAE L T D,

The goal of this class is to understand various phenomena in the field of life sciences at the cellular level.
These include change of cell behaviors during evolution, cellular interactions and networks for animal behavior,
and aging and oncogenesis.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
AEH X, MaEMFEAERRROGARZBE TH D, MRAEMFEERFEREOBRE R T AR ERBTH L,

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

¥GoogleClassRoom IZ L A AT~ F@EF&T%
B IR 2024/5/7 LV BUE TE, TRBEAREHIBRIZ 2024/12/25,

This subject is substitute of “Joint lecture of Cell Biology”. Refer schedule and syllabus of the Joint lecture of
Cell Biology.

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

Because of the spread of new coronavirus, this class will be held online as on—demand classroom. Students should
watch the lecture movie on Google Class Room.

5. BREEHAMJ71E/Evaluation Method : L AR — MZ X V34 5,

Evaluation is performed based on report.

6. FRER I U'BEE/Textbook and References : HREIIMH LRV, ®ET Y v MEAFAT D,
No textbooks will be used

7. RERBNNF{E/Preparation and Review :

8. {#f=%E/Language Used in Course : HAGE
Japanese

9. #=/Classroom :
GoogleClassRoom (2 L A AT~ FEME L35, [BM3021000] Jeumfiin M Fesin 1 -7 7 A2 — K 2mr3asx
AWM 2024/5/7 KV BUETE, HURATREHIRRIL 2024/12/25,

10. E% - EBEBAZE/Practicalbusiness :
KO, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

1. ZFDfh « {35 /In Addition « Note :
F T~ v FEUE SN A MIRAEYM A RBROBE 2 HEE L, /T A M 2RETDHE L BHIZ ? ESNlzri—braRET52
Lick, BANMESTE S, %\uﬁﬁa@]ﬁ;@?ﬁﬁﬁ@ﬁﬁ TN T A NOFRERIZL VTS D




- BALEREE (R, LR — M)
Sl AL, LA— b2 VRS - Uil sim 1) 2 B
1 OFERLL LB L, VAR— bz 22 —  [elmiled s 1, T §h4 HAZ

« LAR— MEHERE

LR 2 FF > 72ROV T, BAEBRICHEREO TVR— b 2#HET52 &,

HENS TLFR— ) OFR, NEIZOWTOFRREH DI, TOERIHED Z &, BEERPZ2VEES, TLER— O
NI, (0K, [l LT —~ T4 RE LI LA MR O EHEIC OV TOELE ] (2o
Tt T 52 &,

[LAR— R OFRITA 42 ~48 T, 1#KBOETIZKA, IR, FEES. WR2 LERHBA TR T2 &,

« LAR— MEHR
SHETTYESEIZ1I2A230, 9HETYEEIZ7TH2 1R
72720, BHEHEROAR L - B - BLHOBEAIL., ZOKRELBET AL T2,

Credit is given for those who attended Joint lecture of Cell Biology and besides submitted required reports

Requirement for credit (number of attendance and report)

This year, attendance to the class is evaluated by the result of short—test adjuncted to the class movie.
Attend more than 5 lectures, and besides submit 1 report: 2 credits of Advanced Cell Blology 1

Attend more than 10 lectures, and besides submit 2 reports: total 4 credits of Advanced Cell Blology I, II

Report
Submit required number of reports concerning lectures which you had interest.
Describe on the report about “Summary of the lecture” , “investigation about a subject relating to the lecture”

and “consideration about the lecture and the subject which you set” .

If teacher instructed the form and contents of the report, follow it

Form of report is 274 pages of A4 size. Specify your name, affiliation, student number, name of the teacher on the
first page.

Deadline of report submission.
Those who will complete the whole course in March: Dec. 2 3th
Those who will complete the whole course in September: July. 21th
If the deadline above is Saturday, Sunday, or holiday, deadline is the first day after the holidays.




SevinAERE % I / Advanced Ecology I
R« VME/Required « Elective :

BArE/Credit(s) : 2

HY B /Instructor : ZI 3K KOUKI HIKOSAKA
FEH - #B¥/Day/Period : WAL ZDfth ZDfth
FHF Y 7 /Course Numbering : BAL-BI0510]
AT 4 TH:EPR B /Course of Media Class :

1. 2EEB/Class Subject : S A 434 1 / Advanced Ecology 1 (AERE#A[EEEFE / Joint Lecture of Ecology)

2. BEDOHK EME/Object and Summary of Class :

AT, ERZOLBENZ2MATT Tl BERFELEDTH MROMIERBBN S Dd, T—<XZIGIHED P, Y -
WY - S - A2 EAHER FICER L TV 22 TOEYZRIRIT, #ix REREALBARERICKIETHEORIEIHOMILT
—IZOWTEDY L%, SBEARIT. EMZERER S, ERERR L & KUEER), BRETEY L ZOXIR, AWK SN D,
In this lecture, not only the basic knowledge of ecology but also the state of the art of researches including
environmental science are introduced in a lecture. We will address the most advanced research topics of the influence
of environmental changes on ecosystems and all organisms on the earth such as plants, microorganisms, fish, humans
etc. The content of the lecture is broadly divided into biodiversity conservation, climate change, environmental
pollution, and biological production.

3. PEDOEZEHIE/Goal of Study :

AFEROBENL, BT EREE LR b, WS - BB & KUEED) - BREEIGY - WEIEER & AW AEEIZ DN TIAFEDY,
NEMEZ D MEOFRIZCE T DR 5 %5 2 & Th D,

The aim of this lecture is to learn widely about biodiversity, global warming, climate change, environmental
pollution, material cycling and biological production, and to contribute to solving global issues as described
above.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :

ENENDOSTFOHEMENA L=NAERTHBZEZITI, ARB IR, ERFEAFRHEEORABRIRBETH D, LSRR
BERESRIT L L,

Experts of respective fields provide lectures, in an “omnibus” style. This course is a revised subject of “Joint
Lecture of Ecology” . Refer to the schedule of “Joint Lecture of Ecology” .

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

5. FRAEEHAMJ71E/Evaluation Method : RASFEAN J71%/Evaluation Method
LalR— bk & HFEIC X 0T 5,

Evaluation is performed based on submitted reports and attendance.

6. HRER L UBHE/Textbook and References : ZAREIHH LW, @WEHEEEEZEAMAT D,
No textbooks will be used.

7. RERMEIANFME/Preparation and Review : %[0 Z & IC 2 BERIFEEE O EM RN FE 21T 2 &

Students are required to review approximately 2 hours.

8. {#f=%E/Language Used in Course : HAGE

Japanses

9. #=E/Classroom: 7 7 AN—L&f LA T FERES LTV T A2 A LRE+ AT~ FRUEE LTIT ),

The lecture will be given online via Google classroom

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM « [#*%/In Addition * Note : AREFAFGERIZBML, IBEINZUAR— 2RI D LIk, BAMEST
x5,

- LS (SRS, LR — M%)

S5ELLEHEE L, VAR— 2 1 EREETS —  [oiAEreegss 1) 2 H7
10 EHBL, VAR— 2 28ERHT2 — oA RErm 1, 1) 54 B4

HiJE 1%, Google classroom D/NTF A MZTIT 9,

LAR— FORNFIT, BROBIGEMATETR LIS EIIZ ORI 2 &, RSN ho2G681E, FEROERN ), #FEEL
Bl L7277 —~ T AR E LIRA LTCHNE ), BEER R EREIZ OV TOBLE ] [ZOWTREH L, T2 L,

LAR— FORIT AL K 2~4 KT, 1 BB O EIFICHER S, K4, TEHE - B84, ®#IRLIHEROBEA % VIR
?‘5:’}-&0 1MENOARLEZEXBRDLZE, VAR—NMIBF77A0E LTIRET D2 L, #EH T Google classroom (2T
BEET D,

© LAR— MEHIIR
SHETTYEHEIZ1I2HA250, OHETYEAEIZ7TH25H
72720, fEEHIBOBEN Y - H - SLHOEAIT. TORBIPITZHEY &35,




By participating in “Joint Lecture of Ecology” and submitting a designated report, you can earn credits.
Unit Acquisition Requirements (Number of Attendance, Report Submission)

Attend 5 or more times and submit one report — “Advanced Ecology Studies 1”7 2 credits

Attend 10 times or more and submit two reports — “Advanced Ecology Studies I and II” Total 4 units

Attendance: submit your answer to the question from the lecture to "/N7 A F” in the Google classromm.

Submit the Report, which describes answer to the lecture. If no information from the lecturer, describe the lecture
with an interest, “Summary of the lecture”, “Investigation of subjects related to the lecture”, “Discussion on
lecture content and the subject that you have set, until the submission deadline

The format of “report” is 2 to 4 sheets of A4 size paper, and first mention the name, affiliation, student ID
number, teacher’s name of the report submission on the top of the first sheet. Submission will be informed in the
Google classroom.

Report submission deadline
Those planned to complete March are December 25, those who are expected to complete September are July 25
However, if the submission deadline is Saturdays, Sundays, and holidays, the deadline will move the day just after
the holiday




SeviRAERE &M I / Advanced Ecology II
R« VME/Required « Elective :

BArE/Credit(s) : 2

HY B /Instructor : ZI 3K KOUKI HIKOSAKA
FEH - #B¥/Day/Period : WAL ZDfth ZDfth
B HF Y 7 /Course Numbering : BAL-BIO511]
AT 4 TH:EPR B /Course of Media Class :

1. #2%EFEB /Class Subject : SR~ 4534 11 / Advanced Ecology 11 (ZREZA[EI#EZE / Joint Lecture of Ecology)

2. BEDOHK EME/Object and Summary of Class :

AT, ERZOLBENZ2MATT Tl BERFELEDTH MROMIERBBN S Dd, T—<XZIGIHED P, Y -
WY - S - A2 EAHER FICER L TV 22 TOEYZRIRIT, #ix REREALBARERICKIETHEORIEIHOMILT
—IZOWTEDY L%, SBEARIT. EMZERER S, ERERR L & KUEER), BRETEY L ZOXIR, AWK SN D,
In this lecture, not only the basic knowledge of ecology but also the state of the art of researches including
environmental science are introduced in a lecture. We will address the most advanced research topics of the influence
of environmental changes on ecosystems and all organisms on the earth such as plants, microorganisms, fish, humans
etc. The content of the lecture is broadly divided into biodiversity conservation, climate change, environmental
pollution, and biological production.

3. PEDOEZEHIE/Goal of Study :

AFEROBENL, BT EREE LR b, WS - BB & KUEED) - BREEIGY - WEIEER & AW AEEIZ DN TIAFEDY,
NEMEZ D MEOFRIZCE T DR 5 %5 2 & Th D,

The aim of this lecture is to learn widely about biodiversity, global warming, climate change, environmental
pollution, material cycling and biological production, and to contribute to solving global issues as described
above.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :

ENENDOSTFOHEMENA L=NAERTHBZEZITI, ARB IR, ERFEAFRHEEORABRIRBETH D, LSRR
BERESRIT L L,

Experts of respective fields provide lectures, in an “omnibus” style. This course is a revised subject of “Joint
Lecture of Ecology” . Refer to the schedule of “Joint Lecture of Ecology” .

https://www. lifesci. tohoku. ac. jp/curriculums/syllabus/

5. FRAEEHAMJ71E/Evaluation Method : RASFEAN J71%/Evaluation Method
LalR— bk & HFEIC X 0T 5,

Evaluation is performed based on submitted reports and attendance.

6. HRER L UBHE/Textbook and References : ZAREIHH LW, @WEHEEEEZEAMAT D,
No textbooks will be used.

7. RERMEIANFME/Preparation and Review : %[0 Z & IC 2 BERIFEEE O EM RN FE 21T 2 &

Students are required to review approximately 2 hours.

8. {#f=%E/Language Used in Course : HAGE

Japanses

9. #=E/Classroom: 7 7 AN—L&f LA T FERES LTV T A2 A LRE+ AT~ FRUEE LTIT ),

The lecture will be given online via Google classroom

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :
ERRPLARMRIIBIML, BESNTZ VA= baRETAZ 12X, BMESR T 5,

- LS (SRS, LR — M%)

S5ELLEHEE L, VAR— &2 1 EEETS —  oiAEreegss 1) 2 H7
10 EHBL, VAR— 2 28ERHT2 — oA RErm 1, 1) 54 B4

HiJE 1%, Google classroom D/NTF A MZTIT 9,

LAR— FORNFIT, BROBIGEMATETR LIS EIIZ ORI 2 &, RSN ho2G681E, FEROERN ), #FEEL
Bl L7277 —~ T AR E LIRA LTCHNE ), BEER R EREIZ OV TOBLE ] [ZOWTREH L, T2 L,

LAR— FORIT AL K 2~4 KT, 1 BB O EIFICHER S, K4, TEHE - B84, ®#IRLIHEROBEA % VIR
?‘5:’}-&0 1MENOARLEZEXBRDLZE, VAR—NMIBF77A0E LTIRET D2 L, #EH T Google classroom (2T
BEET D,

© LAR— MEHIIR
SHETTYEHEIZ1I2HA250, OHETYEAEIZ7TH25H
72720, fEEHIBOBEN Y - H - SLHOEAIT. TORBIPITZHEY &35,




By participating in “Joint Lecture of Ecology” and submitting a designated report, you can earn credits.
Unit Acquisition Requirements (Number of Attendance, Report Submission)

Attend 5 or more times and submit one report — “Advanced Ecology Studies 1”7 2 credits

Attend 10 times or more and submit two reports — “Advanced Ecology Studies I and II” Total 4 units

Attendance: submit your answer to the question from the lecture to “/N7 A K” in the Google classromm

Submit the Report, which describes answer to the lecture. If no information from the lecturer, describe the lecture
with an interest, “Summary of the lecture”, “Investigation of subjects related to the lecture”, “Discussion on
lecture content and the subject that you have set, until the submission deadline

The format of “report” is 2 to 4 sheets of A4 size paper, and first mention the name, affiliation, student ID
number, teacher’s name of the report submission on the top of the first sheet. Submission will be informed in the
Google classroom.

Report submission deadline
Those planned to complete March are December 25, those who are expected to complete September are July 25
However, if the submission deadline is Saturdays, Sundays, and holidays, the deadline will move the day just after
the holiday




* I — / Seminars on Ecological Developmental Adaptability Life Sciences
R« VME/Required « Elective :

BN/ Credit(s) : 6

HYBE /Instructor : AEMEEZE DM

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BED-BI0604

AT 4 TH:EPR B /Course of Media Class :

1. #2%EB/Class Subject : ¥ 37— Seminar

2. BEDORRLHE/Object and Summary of Class :

EMBIFEICET 2MENE (B H O BN TEM I TV DHIE, CHROEHRL E) IZOWTHEEB LI OERT 5.

In this course, students will present and discuss research in the life sciences, including their own research,
research conducted within their laboratory, and information from the literature.

3. PEDOFEZEHIE/Goal of Study :

EEEOTREEZ S > TEMBIAICET AMAENEERERL, @ TEb 2 &,

The goal of this course is to be able to present and discuss research on life sciences with an international
perspective.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
REHB O FEHIZHED,

Follow the policy of your academic advisor.

5. BN J71%/BEvaluation Method :
BB TSN A I T —ICBIT D RE, BLORY MALZRERNTHIE L TR+ 5,

Presentations at seminars held in each laboratory and efforts will be evaluated based on a comprehensive assessment.
6. ZFHRER L UBEE/Textbook and References :

7. RERBNNF{E/Preparation and Review :

REHE OIS,

Follow the policy of your academic advisor.
8. fEHE#E/Language Used in Course : HANFE £ 7213¥55E/ Japanese or English

9. #=/Classroom : fFEHE D FHIZHE D,

Follow the policy of your academic advisor.

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L 2R T, /Note:”O”Indicatesthe practicalbusiness

11. FOfh « f##*/In Addition * Note :




BEEMIZE A / Project experiment (A): Ecological Developmental Adaptability Life Sciences
R« VME/Required « Elective :

BN/ Credit(s) : 10

HYBE /Instructor : AEMEEZE DM

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BED-BI0O605

AT 4 TH:EPR B /Course of Media Class :

1. #&%fEHE/Class Subject : F#REEHFIEA Project experiment A

2. BEDORHRLHE/Object and Summary of Class :

BRI BT DTSR ED & Sl L CHFSERR LR ERK T 5, F70, MMEIREINAFIC DWW THRET 5,

In this course, students will conduct research activities related to life sciences and write research papers.
Students will also make a presentation on their research activities.

3. HEOFRZEHIE/Goal of Study :

JRVEREF & BRI « HAEE D o TAEMBSE DB O L2317 L, BONAMEREERETEDZ L,

The goal of this course is to carry out research in the field of life sciences with a broad perspective and
specialized knowledge and skills, and to be able to present the research results obtained.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
REHB O FEHIZHED,

Follow the policy of your academic advisor.

5. FAEEEJ7E/Evaluation Method :

WHEIREI~DOI Y fHA, $RH SN D5, BLOREZEEZREANTHME L TRHMET 5,

The evaluation will be based on a comprehensive assessment of research activities, submitted papers, and
presentations.

6. FHHRERB L USHBE/Textbook and References :

7. SER:RSF(E/Preparation and Review :
REHB O FEHIZHED,

Follow the policy of your academic advisor.
8. S8 /Language Used in Course : H AFEE/~1L955E/ Japanese or English

9. #=8/Classroom : FHEZHE D HFHIZHE D,

Follow the policy of your academic advisor.

10. £ - 2RS¥ /Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




HMBEREFHZE T ~V / Authorized Lecture of Life Sciences I
R« VME/Required « Elective :

BN/ Credit(s) @ 1

M E /Instructor : AMEFEZ DM

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BMC-BI0903

AT 4 TH:EPR B /Course of Media Class :

1. 2EEB /Class Subject : Al FREHFE I~V / Authorized Lecture of Life Sciences I~V

2. BEDORRLHE/Object and Summary of Class :
BALRREE I —0, MMIME 7 E OFEIMERIHES 2 HAL L L CGRET 5, /
Credit will be given for credit—granted seminars and off-campus training including study abroad programs.

3. FEDEEHK/Goal of Study :
TRVRE & BRI - BiREA b o TITZERR 2152 2 L, /

To achieve research results with a broad perspective and specialized knowledge and skills.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
bR, 3, MYERBRED, /

Please follow the instructions of the Academic Affairs Section or the Faculty committee in charge.

5. &Ll E/Evaluation Method :
BRI DIEEI~DOR Y fiA, SIRPL, 72, IBH SN HEER EEZREITHE LG5, /

The evaluation will be based on the activities involved, participation, as well as the reports to be submitted.
6. HREPR XU HEE/Textbook and References : 72 L/ None

7. SER:RSF(E/Preparation and Review :
Hfr, 213, MERERITKED, /

Please follow the instructions of the Academic Affairs Section or the Faculty committee in charge.
8. fEFHS#E/Language Used in Course : H ANFEF 72139558/ Japanese or English

9. #=/Classroom :

BoGtk, E72id. HEZEESVNSREET 5, /

To be separately announced by the Academic Affairs Section or the Faculty committee in charge.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




APl R I ~V / Special Lecture of Life Sciences I
R« VME/Required « Elective :

BN/ Credit(s) : 2

M E /Instructor : AMEFEZ DM

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BMC-BI0908

AT 4 TH:EPR B /Course of Media Class :

1. BEEB/Class Subject : Al 4na#7E 1 ~V / Special Lecture of Life Sciences I~V

2. BEDORRLHE/Object and Summary of Class :
BALRREE I —0, MMIME 7 E OFEIMERIHES 2 HAL L L CGRET 5, /
Credit will be given for credit—granted seminars and off-campus training including study abroad programs.

3. FEDEEHK/Goal of Study :
TRVRE & BRI - BiREA b o TITZERR 2152 2 L, /

To achieve research results with a broad perspective and specialized knowledge and skills.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
bR, 3, MYERBRED, /

Please follow the instructions of the Academic Affairs Section or the Faculty committee in charge.

5. &Ll E/Evaluation Method :
BRI DIEEI~DOR Y fiA, SIRPL, 72, IBH SN HEER EEZREITHE LG5, /

The evaluation will be based on the activities involved, participation, as well as the reports to be submitted.
6. HREPR XU HEE/Textbook and References : 72 L/ None

7. SER:RSF(E/Preparation and Review :
Hfr, 213, MERERITKED, /

Please follow the instructions of the Academic Affairs Section or the Faculty committee in charge.
8. fEFHS#E/Language Used in Course : H ANFEF 72139558/ Japanese or English

9. #=/Classroom :

BoGtk, E72id. HEZEESVNSREET 5, /

To be separately announced by the Academic Affairs Section or the Faculty committee in charge.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




VEEA S ¥55s / Advanced Lecture on Marine Biology
R« VME/Required « Elective :

BArE/Credit(s) : 2

HY BB /Instructor : EJRJII #E TAKUYA MINOKAWA

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y F/Course Numbering : BAL-BIO611

AT 4 TH:EPR B /Course of Media Class :

1. $#¥EB/Class Subject : YEAW¥H5m / Advanced Lecture on Marine Biology

2. BEDORRLHE/Object and Summary of Class :
AEEmIIRERFETH Y . KAEEIR#ETETH S,

This lecture is open every other year and is scheduled to be open this year.

20247 H 5 H (&) ~11 B OR) ITHRIERFRFBAMGEZH SR B & REFE AP BB St o 2 — (FT: HREE
FrRriE AR 9 Fih) (TR SN B [EBREE#ESEE (Shinkishi Hatai International Marine Biology Course 2024) ~MDZJ
. KEFa COEPHEER L T 5, KiEEIZE TIX. 24 0BMANEAMEEOFFED G & T ENOWEE DR 55 B2 B
U 72 M AR 5 O SRR Rtk & 35248 0 B OBFE FIE DO I DWW THS,

The credit of this class will be provided upon full participation in Shinkishi Hatai International Marine Biology
Course 2024 as an intensive course, which will be held from July 5th to 11th, 2024, in Asamushi Research Center
for Marine Biology, Graduate School of Life Sciences, located on the coast of Mutsu Bay in Aomori City. Students
will learn basic knowledge and research strategy of marine biology fields under the supervisions of two distinguished
marine biologists from abroad.

3. REDORZEEE/Goal of Study : BEITIFLEAEMIZ OV T OMFCIIETIEEIBE L, ZilAEA OV BIRSCEREZEBL T
NEFEBRT D, Lo T, SZREEDNEEMICH L TERWELERF DL IR ZEEZHEFEL TV,

The aim of this course is to help students to understand basic knowledge and research strategy of marine biology
and to deepen their interests in marine organisms by handling with and observing many aspects of marine animals on
their own.

4. BEONE - ﬁ&&f@g%ﬁ/Contents and Progress Schedule of the Class :
[ BRI ST T RO FRETIT 5 PRETH D
Please visit the course website at http://www.biology. tohoku. ac. jp/lab—www/asamushi/shimbc2024. html for details.

5th July:
Registration
Keynote lecture
Welcome reception

6th July: “Basic project for developmental biology of echinoderms” by Dr. G. Wessel
Lecture & lab work

7th July: “Basic course in carcinology” by Dr. A. Jazdzewska
Lecture & lab work

8-9th July: Advanced courses for each project

10th July:
15:00 Presentations of each project
18:00 Farewell gathering

11th July:
Leaving Asamushi

BT EAME NGB
Dr. Gary Wessel (Brown University, USA)
Dr. Anna Jazdzewska (University of Lodz, Poland)

5. FREFLMiJ7#E/Evaluation Method : EE ~DOSNMEE, BLW, I =7n v/ MEEONETIHMET 2,

Evaluation will be performed comprehensively based on course participation and presentation.

6. FHEER XS HE/Textbook and References : HAIZEE EAH T2,

Text will be provided in advance.

7. TRERFEIIFIE/Preparation and Review : FHATICEA SN /-FEEL A, NEEZFMRET S,

Students are required to read the text in advance.

8. i S#E/Language Used in Course : JiiE




English

9. #=E/Classroom : & RIELEAEMFHEN L v ¥ —NEHEL L OSHS

The laboratory and meeting room of Asamushi Research Center for Marine Biology

10. % - EEAIE%E /Practicalbusiness : O
KO, BF - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. #0Of - ffE/In Addition - Note : HESE: ERJI #a5k (email: takuya. minokawa. c3@tohoku. ac. jp)
Contact: Takuya Minokawa (email: takuya.minokawa.c3@tohoku. ac. jp).




Sevd At 1 / Advanced Organic Chemistry I
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY B /Instructor : AA  |#— HIROKAZU ARIMOTO
2R - i#K/Day/Period : Rl &MEH 3K

FHF Y 7 /Course Numbering : BAL-BI0512]
AT 4 TH:EPR B /Course of Media Class :

1. $#¥EB/Class Subject : S #%{b5%/Advanced Organic Chemistry I

2. BEDORRLHE/Object and Summary of Class :
BHERABESER A ) X NI (RERA T T v b, BERR L) ITRERAICHER U, BERERIAE 3 25 IS TS 7 Ok
EALFEA R & mikiEbIX. EMBIEMRICB W TEERHETH D,

/Synthesis and modification of biologically active compounds are important research areas in life science.

AFETIE, AR T. BILOREBERIMEFITE LT, EMIETES T 08 BUICAR AR 70 BRI & ORI 5,
/Organometalic Chemistry, organic reaction mechanism, and synthetic methods for construction of carbon frameworks
are described.

3. BEDIZEEHIZE/Goal of Study :
BRAEBI L2 O A % RN fE T 5,

/This course is designed to help students understand fundamental topics of advanced organic chemistry.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
%1~ 3[E : AR

HA4~6E: FREBSRISEOMKE, e IORIE

T~ 9E  AEFRUS T

%5 10~12 [\ : LSRG 11

% 13~15 [A] : ‘BHIEEE |

o516 8]« WIRRER

/Day 1-3: Main group organometallic chemistry

Day 4-6: Transition metal organometallic chemistry

Day 7-9: Organic Reactions I

Day 10-12: Organic Reactions II

Day 13-15: Synthetic methods for construction of carbon frameworks
Day 16: Final exam.

5. &Ll E/Evaluation Method :
WIRERER I L - Tl %,

/Students are evaluated based on their scores in the final exam.

6. FHHRERB L USHBE/Textbook and References :
PR RIG D [ RPPGRRAREIE 1 S7iEs RS - AEEEL) BXIO TRYRHEEAETHE 2R T AEARK
b5 - AWHERIT) (LR

7. REREBINFME/Preparation and Review :
HRNAEDOEE & +501ATV, BN A7 EITIC O W CIRIEGER RIS X 5,
/Students are required to prepare and review for each class.

8. {#HHE8E/Language Used in Course : HAZE
/Japanese

9. #=/Classroom :
T oAy, FllE, BEARGERE (FHELF v /3X)
Online/Science Lecture Hall (H32) in Aobayama Campus

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :

Fr T RERBET A LHEHREONA T Y v RTEIND FREENH D, RSN HIE) o B RN FIEIZ OV T,
BAAM—EER, A)IREdE, Ex KBEFEO VTN BIWEDERES .,

There is a possibility that the lecture will be a hybrid of on-demand videos and face-to—face lectures. Please
contact Prof. Hirokazu Arimoto, Prof. Minoru Ishika




Sevd AL 0 / Advanced Organic Chemistry II
R« VME/Required « Elective :

BN/ Credit(s) : 2

HY B /Instructor : AA  |#— HIROKAZU ARIMOTO
FEH - #Ky/Day/Period : % &MEH 3N

FHF Y 7 /Course Numbering : BAL-BI0O513]
AT 4 THEER B /Course of Media Class :

1. %8 H/Class Subject : Jedi A L5 /Advanced Organic Chemistry II

2. BEDORRLHE/Object and Summary of Class :
BHERABESER A ) X NI (RERA T T v b, BERR L) ITRERAICHER U, BERERIAE 3 25 IS TS 7 Ok
EALFEA R & mikiEbIX. EMBIEMRICB W TEERHETH D,

/Synthesis and modification of biologically active compounds are important research areas in life science.

AFETIE, AR T. BILOREBERIMEFITE LT, EMIETES T 08 BUICAR AR 70 BRI & ORI 5,
/Organometalic Chemistry, organic reaction mechanism, and synthetic methods for construction of carbon frameworks
are described.

3. BEDIZEEHIZE/Goal of Study :
BRAEBI L2 O A % RN fE T 5,

/This course is designed to help students understand fundamental topics of advanced organic chemistry.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
H1-3E BHIEHSOL 1T

FAE-6E ARSI D SR L

H7E-9E EREAEZ H

HF10M\E-12E FHEEARIS T

81 3m-15[ ZEMEEROT YA

5516 [7] : HIKEER

/Day 1-3: Synthetic methods for construction of carbon frameworks II
Day 4-6: Stereoselective organic reactions

Day 7-9: Functional group interconversions

Day 10-12: Synthetic methods for construction of carbon frameworks III
Day 13-15: Design of multistep synthesis

Day 16: Final exam.

5. &Ll E/Evaluation Method :
WIRERER I L - Tl %,

/Students are evaluated based on their scores in the final exam.

6. FHHRERB L USHBE/Textbook and References :
PR RIG D [ RPPGRRAREIE 1 S7iEs RS - AEEEL) BXIO TRYRHEEAETHE 2R T AEARK
b5 - AWHERIT) (LR

7. REREBINFME/Preparation and Review :
HRNAEDOEE & +501ATV, BN A7 EITIC O W CIRIEGER RIS X 5,
/Students are required to prepare and review for each class.

8. {#HHE8E/Language Used in Course : HAZE
/Japanese

9. #=/Classroom :
T TA EITEFRRGERE (FHELF v 2 /3X)
Online/Science Lecture Hall (H32) in Aobayama Campus

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :

Fr T RERBET A LHEHREONA T Y v RTEIND FREENH D, RSN HIE) o B RN FIEIZ OV T,
BAAM—EER, A)IREdE, Ex KBEFEO VTN BIWEDERES .,

There is a possibility that the lecture will be a hybrid of on-demand videos and face-to—face lectures. Please
contact Prof. Hirokazu Arimoto, Prof. Minoru Ishika




THT I w7 PG / Academic English training course
R« VME/Required « Elective :

BArE/Credit(s) : 2

#HYZE /Instructor : A  J& KO MATSUI

2R - i#K/Day/Period : HHALET Fofth Zofth

B EF U > /Course Numbering :

AT 4 THE:ER B /Course of Media Class :

1. #2%EB/Class Subject : 77 X v 7 #EE / Academic English training course

2. BEDORRLHE/Object and Summary of Class :

WERILE D alamlr—vary - TLEBYT—va Y AFAOBEREBR LEFRE, i BERERXER 7T A [HEaf
% (WF5) ) (BSPF : Neuro Global Program) JEBEAEZ KSR ET D, NP MMEHNL ThH H72, NGP BEAIINLTBETE 225,
NGP ZJBIE L TV WEEBLBIMNTE 5, XL, MBNE 12 4 RBRELRE LT 5,

This course is aimed to train NGP students with skills for English communication and academic presentation. As this
course is mandatory, NGP students will definitely be allowed to participate, but other students can also attend.
However, the maximum number of participants will be limited to approximately 12.

3. BEDIZEEHIZE/Goal of Study :

NGP JEIEAIZIE, TNGP HRRINESMIHE ) & LT, RIS O KE: - FZEREBIC <, BRI ZEiT 5 Z ENRD
TW5b, LERoT, WMEELHE L DFFETOETA—NLORLYV RO NLIEEY , BIMICORFSGE. HiE Ty e/ LA
=T 47, WHEBEEETOT LR T =2 a b R EEIRTRABMEL D, THT I 7 OEBENES TSR LIERT
DIZITMAEDERIITHY , KREAZB LT, K - EREOSABMREEZ B A D L2 BEL T 5,

NGP students will be requested to perform international collaborative studies through “NGP Special Overseas Training”
course. The students will need to contact their joint supervisor abroad first by e-mail exchanges, then, the
students will need to survive living abroad for approximately 6 months. The students are also required to give
English presentations at the lab progress meetings and their results will likely be presented in international
academic conferences. Through the training given in this class, the students are expected to acquire English
communication skills especially in the field of life and brain sciences.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
2A~3ATO1~2BAMBREORELZ TELTEY, #if»d I~2 L0HENKR L THRELT 5, DAKICLEU—2r 3
v TR TORETHHTD, BIE OB R SENLENDS, BiME AL, MR, NGP A—2AX—UEZE L TAR I
5,

The intensive course are scheduled around February to March every year lasting approximately 2 weeks. 1 to 2
lecturers will be invited from abroad for supervision of this English course. The class will take the form of a
small workshop; thus, enthusiastic participation is requested for all students. The actual date of the lecture will
be announced through NGP web pages.

5. FREEFEAM 7% /BEvaluation Method :
WD ORI 2HE, BLO, RFHBHEIZ L > GHERNTTOILS, RN, EEa~OSM, E~OEY ML & FERN
Rig & TRAEMICHEEN S,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation will be rated.

6. ZFHRER LB EE/Textbook and References :

7. FERMEIANFME/Preparation and Review : Podcast
Science Friday NPR, Nature Podcast, Science Podcast, Scientific American Podcast, 60-Second Science

8. I E3%&/Language Used in Course : Hi7E
English

9. #(=/Classroom : PAEZE=RIL. BEFE, NGP R— A _X—V% 2l L CTAR IS,
The actual classroom of the lecture will be announced through NGP web pages.

10. £ - 2RS¥ /Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




IR R AEE22 / Fundamental Neuroscience — Neuroanatomy
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 THEER B /Course of Media Class :

1. ¥ HE/Class Subject : FEMEMIRRl -] / Fundamental Neuroscience — Neuroanatomy

2. BEDORRLHE/Object and Summary of Class :
HESN D> DA Z ORI 27005 U CEPHEELZRET 2 T, i, BEEXFRIRER T v 7 T A THEaRE (R | (B
Neuro Global Program) JBEAZXHR LT D,

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding neuroanatomy.

3. HEDORFEAR/Goal of Study :

NGP BEEIE, (BT T 21Cdhiz> T, MBI OHMFE L L TOMMAEHITOT T D 2 L REIFF SN D70, JEhigp
BV —XOZNM AR I N D, F2, MEFOWDRDNFEEM LT HHETH o Th, MRMHFOEME HIZD
TR ZEEFNATHD, Frlo, N2 E2EL T, SERBMHEL KT 52 LT, b MIE D E TOLoIBRR % B
T5 :gqﬁ;éf EL 725, NGPJBIEAICIT., B LT 2OIMET 7210 Tlide < . AR Tl L oo, B2 HEET 5
RIS D,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. In comparative neuroanatomy, brains from various species are compared. This would us help
understand the circumstances underlying evolution and also the function of the specific areas of the brain. NGP
students are expected to graduate with a certificate that indicates that the person specializes in brain science;
thus the NGP students are strongly suggested to take these fundamental neuroscience courses.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :

AREFE T, Norwegian Un1vers1ty of Science and Technology (NTNU) o Menno P. Witter Je/EZ#EHE L. 2 AR DOAMD Ll fiE

%’J?%i’é DFFHET D, WNIN—TOFAEEMTFIZ, ~T A, Ty b, VIVORE, Witter SAENEH LN LMHT D, & b
LR, 7 727‘4’7\*“/3 VBRI EEFIAT D I EERET A0, oKL, £ TEOEBROEAEZFIAT D,

%L;\ BHE OEZLEOMRART L&D & 2 AX, FM o E Laans, ”ﬁ?[‘iﬁ@ﬂiﬁ@ﬁ W EARESIZOW TR L, Motk

BIZOWTOREZIWD AND EZATHD, BEERRIE, B, NGP R—A_X—U%EL2E L TARIND,

This fiscal year, Professor Menno P. Witter from Norwegian University of Science and Technology (NTNU) will be
invited to give 2 days’ intensive lecture concerning comparative neuroanatomy. Students will be divided into small
groups and brains from mouse, rat, and monkey will be personally dissected by Dr. Witter. As for human brain
plastinated sample may be prepared and used, but for all other species, actual samples will be prepared. What is
different from neuroanatomy course given by the medical school, is that brain from multiple species will be compared
side-by-side. This would help us understand the evolutional impact on the structure and function of the brain. The
actual date of the lecture will be announced through NGP web pages.

5. FREEFEAM 7% /BEvaluation Method :
HESMATEE R, B O, REHYUEBIC XK > THA - FMERTON D, HERI, #Eia 03, E~O!Y A, LAR— b
NEL ENERR S, RAEICHEI SN D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. #FRER IS EE/Textbook and References : http://access. ovid. com/custom/thk999/
7. RERBNNF{E/Preparation and Review :

8. =88 /Language Used in Course : ZagE
English

9. #=/Classroom : PAEZH= . FEFF. NGP R—A_X—% 2B L CTAR SN A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

1. ZFDfh « {35 /In Addition « Note :




R B -o 2T ARERlY: / Fundamental Neuroscience — Systems Neuroscience
&R - VME/Required * Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#&%fEHE/Class Subject : FEREMHIREL -3 2T AR5 / Fundamental Neuroscience — Systems Neuroscience

2. BEDORRLHE/Object and Summary of Class :
WEIR D ¥ AT AR EHE OB 2R U CEPER LT 2 T8, FIC, EEXRIRER v 7 T A HEGEE (IHEE)
(W&# : Neuro Global Program) JEEAZ%I% L 45,

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding systems neuroscience.

3. HEDORFEAR/Goal of Study :

NGP JBIEEIL, (BT T DI hT-> T, Mﬂ%ﬁnwﬁﬁﬁkLT@ﬂﬁéﬁboﬁTwél&ﬁ%%éhékb\%%%ﬁﬂ?
REVV —XOZHEPMSHELEIN D, MOMRRIL, ZHOMBEMIBOTEEIC L > THAbNTEY ., 2095 LOHEDIEH %
IZAOESHFEE LT TR T — 4 (t v TT—R) LD, _hﬁg@ﬁﬂﬂ’i@@b%%%Eﬁizbfﬁﬁﬂ%&#é X, VAT
LRVRN R BLESAA E 72 D, AT, BRI CIER L EROMBFEE CHUI SN T —ZICHIL T, v AT AiE
BEOT T u—F 52 HIIOTHZ L EAEET 5,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. In systems neuroscience, activities from at least hundreds of neurons are considered.
Recordings from multiple neurons for only a several minutes would constitute a so—called ’big-data’. In this
lecture, systems science approach to analyze and comprehend the actual data taken from live animals will be
introduced. NGP students are expected to graduate with a certificate that indicates that the person specializes in
brain science; thus the NGP students are strongly suggested to take these fundamental neuroscience courses.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
ARAEE L, KU Leuven @ Peter Janssen Jo/EZ#EREL. 2 H F'EJ@HI‘_'IOD‘/X?‘A*E?WAX*I‘%@%&%T%) MRFERTHAE & LT, B
FnE, EEERE. BESUT. FEh, FREEE TEL TV D, BRI, FERF, NGP R— A XR—UE 2@ L TARINS,

This fiscal year, Professor Peter Janssen from KU Leuven will be invited to give 2 days’ intensive lecture concerning
systems neuroscience. The actual date of the lecture will be announced through NGP web pages.

5. BN J71%/BEvaluation Method :
WEIMPIEEE ., BX O, REHEYHEEIC L - THRA - fHMER TN, HFERI., &m0, fE~OmRmY A, LAR— b
WA EREE S, REMIZHBEh D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : Z&:fE
English

9. #=/Classroom : BAEHERIL, RER, NGP h— A —T& 2@ L CTAR SN S,
The actual classroom of the lecture will be announced through NGP web pages.

10. E% - EBEBAZE/Practicalbusiness :
XOIT., EH - EEARETHDHZ L E2RT, /Note:”O”Indicatesthe practicalbusiness

1. ZFDfh « {35 /In Addition « Note :




g%ﬁ‘ﬁﬂ"" TR / Fundamental Neuroscience — Molecular Neurobiology
R« VME/Required « Elective :

BArE/Credit(s) : 1

HY B/ Instructor : ZHH  {#KHAR KENTARO ABE

W R - 5%8%/Day/Period : WIEET Z Dl =Dt

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#¥EB/Class Subject : FEMEMIEEL -3 #8495 / Fundamental Neuroscience — Molecular Neurobiology

2. BEDORRLHE/Object and Summary of Class :
HEIR D B TR A F OB Z T L CEPHEEREZ BT 7E, T, EEXFRIRERET 1 77 A B (HEE) )
(B&#r : Neuro Global Program) JEBEAZ %R LT 5,

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding molecular neurobiology.

3. HEDORFEAR/Goal of Study :

NGP JBIEAEIX, BT T HIHT--> T, MEEFROHMAFE L L TOMBEHIZOT TND Z ENRMFINL T2, EiEmRR

BREVY —AOZHPMHERIN D, MOMRHIRSCZ U 7Hila G, E%%%E&‘z*féﬂﬁ@fﬂiﬂ@k RSB T2 RS, 7 A

ETVS ) AOREEZ ., SHEAKRS TR L THIEEZ R L C0D, SO TOBEN, MTOBRAEEZERTLOILE

DX D IZHEEL STV D DD, it\@%@%i%ﬁkwﬁ& WZBNWT, Enkri ﬁk@?@ﬁ@iﬂfw<®m NGP

E{P‘E i, EMERZRAE D OO @M & Rkt 2 B L7 BT AR OME RO EM D ERET 5 2 & S HIRE
nsd

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Neurons and glial cells could be considered as just another cell that constitutes our
body. The function of these cells are controlled by intricate interactions between biological molecules and
ultimately are under the influence of both the genome and the epigenome. In this lecture, we will try to understand
how these brain cells are different from all other cells in the body and how they are specifically tuned to realize
complex information processing. NGP students are expected to graduate with a certificate that indicates that the
person specializes in brain science; thus the NGP students are strongly suggested to take these fundamental
neuroscience courses.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
REFL L, AN OWIEEZHIEL, 2 HOMO S FREMZOFEEZTDH I L2 TELTWD, B EFRIE, FERE, NGP
zh»—A«\»—\/ Eam LA ENS,

B, AEEOFFKIIARE, T2 —, AEEPBmSNT &b B TERTWI 2V LRI 91T, FHmiIZ e £ 12 H
LTSN,

This fiscal year, a researcher on molecular neurobiology will be invited to give 2 days’ intensive lecture. The
actual date of the lecture will be announced through NGP web pages.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
WEIMPIEEE ., B IO, REHEYFEEIC L - THRA - fHMER TN, HFERI., &m0, fE~OImY A, LAR— b
WA ERERE S, REMIZHB S5,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. HREPR X UBHEE/Textbook and References : Principles of Neural Science (FIFR : 7 v T LARFAELF)
Molecular Biology of the Cell (FRER : R4y W)

7. RERBNNF{E/Preparation and Review :

8. fEH=#E/Language Used in Course : J%FE
English

9. #(=/Classroom : PAEZ=RIL. BEFE, NGP R— A _X—V% 2l L CTAR IS,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

11. 20O - E%E/In Addition - Note : KEFE, BHEREDD, FEYORE CRIERE S 2 THEDARV, EBRICHGE




STBRICIE, HEHAEOHWIC LY | SR~ OHF MRS 5L & bIZ, VAR— MEEZRA L. 2 72T NGP F55
B L OBBROFHE 2R T, AR HOBENRRISND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP student to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation.




A 2 M4 / Fundamental Neuroscience — Cell Physiology
R« VME/Required « Elective :

BArE/Credit(s) : 1

HYZE /Instructor : M J& KO MATSUI

FER - 5&RF/Day/Period : HWEHLEF T Z O

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. %8 HE/Class Subject : FEEME =M H Y2 / Fundamental Neuroscience — Cell Physiology

2. BEDORRLHE/Object and Summary of Class :
WESR D DAMAAEBEZ ORI 270 U CEPHEELZRET 2 7, i, BEEXFRIRER T v 7 7 A THEaRE (RS | (B
Neuro Global Program) JBEAZXHR LT D,

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding cell physiology.

3. HEDORFEAR/Goal of Study :

NGP JBIEAIL, IETTHITHT-> T, MEFIFIEDOHMFE L L TOHMAEFICOIT TWAZ ENHFHEIND -0, iR 2
RE) —ZXOZHN M HELEI N D, MOMBSHIRONME & SMAITIEZ, A A OFMERA R 27280, MlENITAOEITIES
LTW5, v F P ADOZERERENEHLEND & MIARICA TR - FiH U, BEEMAZ LT, HEENM & ETh
DANRA TROBMEACR A END, ZOIVREMOBEMENEHE ST, W TIIEMERBERUENER I N THWDLEEZ S
NTW5, fMROBEENZENED L HITAET D00, £, Ca2+e pH & W oo A TR OZE L, ED & 5 7 ifaksse D
TlexE T bT 0N, X TOIMEOKREL LT 2B E2HFET 200, HRAETTH D, NGPJEEAIZIL, MR
RN D . MOWRREZ L, SH%OMBIFOR T SIIEEST 2 2 LRSS,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Because of the difference in the ion concentrations inside and outside of the cell,
neurons are normally hyperpolarized. lon influx and efflux can occur when transmitter receptors in synapses are
activated, which sometimes results in a sharp change in the membrane potential which is called action potentials.
Neurons apparently use sequences of these action potentials to code and process information. In this lecture, we
will try to understand how these membrane potentials are generated and how the changes in ionic concentrations of
Ca2+ and H+ affects the function of cells. NGP students are expected to graduate with a certificate that indicates
that the person specializes in brain science; thus the NGP students are strongly suggested to take these fundamental
neuroscience courses.

4. FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
AR L, WM OFFREZBIE L. 2 AMOMOMIAER2O#REZTH 22 TEL TS, BIEARRIZ, REFE, NGP FR—
A=V R L CTABRENS,

B, AFEOBRRIIRE, B —, AERSHHSNT & b, ETEITHTZ2VZ &30 d 51T, FHEiICEEE 2 H
LTL7EEN,

This fiscal year, a researcher on cell physiology will be invited to give 2 days’ intensive lecture. The actual
date of the lecture will be announced through NGP web pages.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. &Ll E/Evaluation Method :
WEIMPIEEE ., BX O, REHEYHEEIC L - THRA - fHMER TN, HFERI., #Eia~o, fE~OmImY A, LAR— b
WEZREPRA SN, REMIZHEBISN D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. FHHRERB L USHBE/Textbook and References :

Principles of Neurobiology (FHFR : A ¥ L7 4 — NhRAEM )
From Neuron to Brain (FiER : == —n1 UG HH~)
Foundations of Cellular Neurophysiology

Single—-Channel Recording

Tonic Channels of Excitable Membranes
Sy F 7 T T EBREE

—a—nrOEYE

7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : Z&iE
English




9. #E/Classroom : PAEHE L. B, NGP A —LX—U%ZBE L TARIND,
The actual classroom of the lecture will be announced through NGP web pages.

10. E¥% - EBEBAZ%E/Practicalbusiness :
KO, BF - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh « f##*/In Addition * Note :

REFE, BlRERTEDOZS, EEYOR S TEERZH I TEDRVY, EBRICBE S NZEIZE, HYHEE 0N LY | #
%;@u’ﬂ)ﬁfgﬁﬁgﬁﬁ‘é EEBIT, UAR— MEZESAL, BES RS T, NP FHERB L OHEBROTHRE 2R T, AREO
BIENEIRI D,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




RlEt I —3 U — X Ex / Brain Science Seminar Series Ex
R« VME/Required « Elective :

BArE/Credit(s) : 2

WU E /Instructor : 2 /A KO MATSUI

BER - 58Mj/Day/Period : WHEHET T Z o

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. #2EEB/Class Subject : FlF¥ I 7 —3 U —XEx / Brain Science Seminar Series Ex

2. BEDORRLHE/Object and Summary of Class :

IR B LD MBLFEEE O I T — 3 FEE 2 E L TR IR TW S, .Wi@ﬂjﬁ%ﬁm7 a7 7 A HEmEE R ) (BEFr
Neuro Global Program) JEE/EILX, ZHSDNGP REL I F—%PE#T D T LI12, NP ARA > b h— RICARHOBEYS#HE, b
L, I F—HYHENL YA, b LI, HEIZLTHHW, 16381 FAEZED T, LAR— a2 L, iM%
T2 BB S,

Seminar series related to brain science by external lecturers will be held throughout the whole year. NGP students
are expected to participate in 15 or more of these NGP certified seminars. Please collect the signature or ask for
a seal on the NGP point card at the end of each seminar from the instructor of this course or the organizer of the
seminar. In addition to the attendance to these seminars, a final report will be evaluated and 2 units will be
awarded.

3. BEDIZEEHIZE/Goal of Study :

NGP JBIE/EIL, IET T 5I2HT-> T, MEFEFEOEMFE & LT, MEOREROIM#MEZ T ICOTTWA Z LRl ans, H
ERFTIE, ZnETH, MR Y27 I —, Wil ¥ —t& I F— Network Medicine &I J—, NGP ~—R 7 —
N PR EMBLTEELTE, 2NODEL ENGPBEELIFT—LTEH2LE2FELTNWDS, ZNHDOEBIF—TiE, @
{LENDRTOERB ORI E GO RENEIND Z ENEL, BB LTO ISTUALIIEIFETE 20, 2B, Zhbok'IF—
ZEIL, BHE - BT A RE, BESIR BH<ET LR, _%LEOWO’\NZH%EF'EJ&V@-YZ F—%Z#HTHITOE, 1 NGP R
A RELTEE LT, 8EF15 NGP R A > M T2 MO BEZ BT,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Tohoku University has always been providing seminar series from external researchers; we
will aim to make most of these seminars related to brain science as NGP certified seminars. Since the contents of
most of these seminars will include leading edge research results that has not been published yet, participants
are strongly prohibited from taking any photo, movie, or audio recordings. Each seminar would likely last 90 min
to 2 hours, and NGP students participating in each seminar would be rewarded 1 NGP points. By collecting 15 or more
NGP points, 2 units will be provided.

4. BEORNE - THELEETE/Contents and Progress Schedule of the Class :
AL, BN - A D EE 2R L, B OB RS I RIS TETHY ., ZOEL E NP REE IS
—&T%, BAERRIE. MERE, NGP R— A _—U% 2B L TAR SN,

This fiscal year, domestic and international researchers will be invited to give seminars on brain science. Most
of these seminars will be certified as NGP seminars. The actual date of the lecture will be announced through NGP
web pages.

5. &L E/Evaluation Method :

NGP BT, £ NP FHRICH VD EDOE T, ML I 7= U =X Ex O NP A > b h— NEAFT 5, L%, NGP

wmt F—HZHETHTLIC, ABHHYEE, b LIL, FEIF—DHYEESENS, NP RA v R —FRIcH Ao L
SIEHENZE S & 5, BHEEICIESTHEA > R EEDTHHEDAR, 15 K1 2 FBEE o728, NP FERI NGP 751 > |
J— R&R#RH, BbEIRITE -T2 I =IOV T, A IR 2~3 MBS IC, & I — DM & BR & 5% D B & OFFFE~DI5

AZEH L, 11 ARKBETIZLAR— bH NP HEFICEEHT A, 1 2A~34 a)fﬁ It LAE— M TH e, TR 3

F— U —XEx] OEYBHEENLR—FE2ELE L, 15K A FEHRTL L L B2, BREMIZEHENEN S,

NGP students should ask the NGP office for the “Brain Science Seminar Series Ex” NGP point card. Upon taking the
NGP certified lectures, NGP students will ask the instructor of each seminar to sign or make a seal on individual s
NGP point cards. Collecting NGP points across multiple fiscal year is allowed. After collecting 15 NGP points, NGP
point cards should be submitted to the NGP administrative office. In addition, NGP students are requested to write
a report of approximately 2 to 3 pages in A4 paper and submit this to the NGP administrative office and this would
be evaluated by the ”“Brain Science Seminar Series Ex” instructor by the end of November. Report will not be accepted
from December to the end of March. Concerning the most impressive seminar, NGP students should summarize the content
of the seminar in their own words, their impression, and how the information gained would be useful to their own
research. The instructor will check the NGP point cards and evaluate the submitted report

6. ZFHRER LB EE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. fEHE38/Language Used in Course : 7535, HAGE
English, Japanese




9. #=/Classroom : PAEZ= I, FEFF. NGP R—A_X—T% 2B L CAR ISR A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %i’% EERAUIZ ¥ /Practicalbusiness :
KO, EH - EEORETHDLZ L %E2737, /Note:”O”Indicatesthe practicalbusiness

1. #0Ofth - ff%/In Addition - Note :
AEEL %LT& EREEYOR S CIBERZH &2 TR, NOPRA L R — RIZ 15 B4 &AL, #HM%EIC
TUR— MERES ST, BENAH RS T NP FHERB L OO TR 2T, AR BOBERBFKIND,

B, F—0BIF—n, NP REELIFT—, BILO, EMREMEROBMNREEI T —EESNTWAIHERH D 7,
STZODRA L M A—=RIZHA v T L2 LIETEERADT, ELO0—FHDRER/RLTLLIEEN, 2B, KFEREAZE
BE2N 6 QR0 Ak HEEIE (~6 AEAZTE) ETOMTYH, BREEIFT—DNHBEEINLLEERH 9, TOM. A&, Lok
FHFRBOBNREE I T —DRA b I — RIZEA L FEEDTEBWTLEE N, NP JBEA L L TEHRIREN=%IE, NGP R
AV M I—=RICRA Vb E2BTZENTEET,

Registering for this lecture at the start of the fiscal year is not needed. When 15 points are collected on the
NGP point card, the designated lecturer will verify the report, and submit the evaluation to the NGP office and
the educational affairs office. This lecture will be registered upon acceptance of this evaluation.

Exactly the same seminar may be assigned as both the NGP certified seminar and the Graduate School of Life Sciences
certified seminar. Please be sure to ask for the sign or seal only on one of the point cards. It is also possible
that the certified seminars may be held during the period between the enrolment of the graduate school and the
acceptance as NGP students after QEO. Please ask to have the points added on the Graduate School of Life Sciences
certified seminar point card during this period. If the student is accepted as NGP student after QEO, these points
can be transferred to the NGP point cards.




Rl Z2582 1 / Brain Science Lecture I

R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB /Class Subject : MA“#5#%7E 1/ Brain Science Lecture I

2. BEDORHRLHE/Object and Summary of Class :

RO 2 HE D DRI L OER 1T H, 2 HIE TR ~6 2~4 GBREIRET.5 5y) BECEFHEREZITV.
1 Hfr &35, AFH TiX, University College London (UCL) @ Sven Bestmann JEAEdEEdi#z4 ISTU IZ&EI L= D% A
W5, B, BEERFRRERE T v 72 A EaRY: (EF) | (BEFR : Neuro Global Program) JEIEEZ xR LT 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU
recorded material of Dr. Sven Bestmann’ s lecture for this course.

3. BEDIZEEIZE/Goal of Study :

HEF I Se s DR SE A 6b 281 L D MBHFEE OHEF, NP JBEA I, BT 5I10H-> T, T E TOMEFEIFIEDHFE
B R E FIC DT BT TR BFTOEBIREEZ M- TWNDZ ENRO LIV, Fio, HFTOHFEHD B H OWFIRITIEIT
WEZATHNDZ NG END, KEREZZHTILZL T, 5%, MR ZOSEHEMASFICEESTLIZLEZRAEST 5,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
WMEOFEINGR L%, ISTUANLTARL, A v ¥ —xy MREELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. FREEFEAM 7% /BEvaluation Method :
AFROEAD, BLO, HYEEIT L - TEHA - AT b, ISTU ARRIRYL, SREE~OE D fA, LR — FNER ENEFAE
. MAMIZH SN 5,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. ZFHRER LB EE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. fEHS%E/Language Used in Course : J%FE
English

9. #=/Classroom :

10. £ - 2RS¥ /Practicalbusiness :
XOZ, E¥ - ERIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




4Rl S258 0 / Brain Science Lecture II

R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB /Class Subject : MA##F I / Brain Science Lecture II

2. BEDORRLHE/Object and Summary of Class :

R OWFZE &2 HE D 2 FEAT AS IR R E DR 21T 9, 2 A CTit~6 2~/4y GRHHFIE 7.5 015)) BEOEFERLZITV.
1 &35, AFH TIX, KU Leuven @ Peter Janssen SR #zE% ISTU IZEEE L7-b 02 W5, Fio, EEILRE K
w77 N TEMBE (R ) (BEFR : Neuro Global Program) JEIEAE RS L 95,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU
recorded material of Dr. Peter Janssen's lecture for this course.

3. BEDIZEEIZE/Goal of Study :

TR SR DR IE 2 e oD DI E 8 & B BB O, NGP JBEAIX. BT T21H-> T, ZHE TOMEEIZEOHE
ERRHFREFICOT DT TR, FOEFHIRREZ M- TWND Z ERRO B, o, BHFOMHD B & O TRITIENT
WaZATHD Z ENMGEIND, REREZHET DI LT, 5%, MBZOEEMSIICGEET LI ZEE2AELT D,
Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific

findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
WMEOFEINER LTfE %, ISTUANLTARL, A ¥ —xy MEELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. &Ll E/Evaluation Method :

RO, BLO, HYHEBEIZL - TRA - #0275, ISTUMARRIL, SEE~OM Y A, LR— AR EPRAS
. REMIZHE IS,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. FHHRERB L USHBE/Textbook and References :
7. SER:RSF(E/Preparation and Review :

8. fEH=%E/Language Used in Course : J%FE
English

9. #=/Classroom :

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




XRS5 8|I0 / Brain Science Lecture III
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%EB/Class Subject : A= F I / Brain Science Lecture III

2. BEDORRLHE/Object and Summary of Class :

Rt OWFZE &2 HE D 2 FEAT S INE R E DR 21T 9, 2 A CTit~6 =~/4y GRFFIE 7.5 015)) BREOEFERLZITV.
LHAL 95, ABHH CIt. BRRIE SR AT OBEABL S AEOE HERZ ISTU [HE L2boZAVv5, =i, FEEEE
RIXKZEFET v 7 Z 5 TEMEE (MEFE) ) (B : Neuro Global Program) JEBIEEZ RS E T 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU
recorded material of Dr. Takafumi Minamimoto’ s lecture for this course.

3. BEDIZEEIZE/Goal of Study :

HEF I Se s DR SE A 6b 281 L D MBHFEE OHEF, NP JBEA I, BT 5I10H-> T, T E TOMEFEIFIEDHFE
B R E FIC DT BT TR BFTOEBIREEZ M- TWNDZ ENRO LIV, Fio, HFTOHFEHD B H OWFIRITIEIT
WEZATHNDZ NG END, KEREZZHTILZL T, 5%, MR ZOSEHEMASFICEESTLIZLEZRAEST 5,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
WMEOFEINER LTfE %, ISTUANLTARL, A ¥ —xy MEELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. &Ll E/Evaluation Method :

RO, BLO, HYHEBEIZL - TRA - #0275, ISTUMARRIL, SEE~OM Y A, LR— AR EPRAS
. REMIZHE IS,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. FHHRERB L USHBE/Textbook and References :
7. SER:RSF(E/Preparation and Review :

8. {#f=%E/Language Used in Course : HAGE

Japanese
9. #=2/Classroom :

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




IRl Z2EE IV / Brain Science Lecture IV
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - #B¥/Day/Period : WAL ZDfth ZDfth

#BEF Y 7 /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%EB/Class Subject : A% FIV / Brain Science Lecture IV

2. BEDORRLHE/Object and Summary of Class :

R BRI O T 2 HE D DRI INEHFL B OER 1T 5, sFMIEE I NS FHEMIEH 523, 2 HIETi~6 2~4 (BEHEF
7.5\ BEOETHFEREITO. | BALE T2, EIC, EELERRER T 0 7T A e S (EE) ) (IEFF : Neuro Global
Program) JBIEEZXI%RET 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERR/Goal of Study :

iU SE s DT TR % 3 6D D AFFEE T & D IMELH B O, NP BIEAIL, ETT2I12hz> T, I E TOMEEIIZEDEF
EW R EF IO D72 TR BHOEFHIREE > TWD Z ERRO LI, Eo, RFOFFD HH OFFEITIENT
WEZATHDZ ERFFEND, KiEREZZHETHI LT, 5%, MBZOXEMDBHICHEEST L2 BIELT S,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
BRfEE BFRIL, B, NGP AR —A_— V%2 ML CTARESND, MEOFEICIGR L% %L, ISTUZALTARL, 4 ¥ —x
v MREELTHAREEGH D,

B, AEEOFFKIIARE, T2 —, AEEPRm SN T &b B TERTWI 2N LRI 912, FHmfgIZ e £ 12 H
LTSN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
RO, BIO, HMHBICL o TERA - I TN D, HFERE. #Em~OS, HE~OIY A, LR— FAER
EMgRE S, BRAIZHE D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. HHE8E/Language Used in Course : gk, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM - %% /In Addition * Note : AR, BIEREDT D, FEYIORLCRIERZ H X722 < TlEbRV, ERRICHH
SNFBRICE, HYBEOHWIC LY | EE~ONFEEZHRT 2L & bic, LAR— MEEZRA L, BN HHTZRER T, NP F5
BB L OEBROFR X 2R T, AFRHOBENTRIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation.




¥Rl S2588V / Brain Science Lecture V

R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - #B¥/Day/Period : WAL ZDfth ZDfth

#BEF Y 7 /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#&%fEHE/Class Subject : B3V / Brain Science Lecture V

2. BEDORRLHE/Object and Summary of Class :

R BRI O T 2 HE D DRI INEHFL B OER 1T 5, sFMIEE I NS FHEMIEH 523, 2 HIETi~6 2~4 (BEHEF
7.5\ BEOETHFEREITO. | BALE T2, EIC, EELERRER T 0 7T A e S (EE) ) (IEFF : Neuro Global
Program) JBIEEZXI%RET 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERR/Goal of Study :

iU SE s DT TR % 3 6D D AFFEE T & D IMELH B O, NP BIEAIL, ETT2I12hz> T, I E TOMEEIIZEDEF
EW R EF IO D72 TR BHOEFHIREE > TWD Z ERRO LI, Eo, RFOFFD HH OFFEITIENT
WEZATHDZ ERFFEND, KiEREZZHETHI LT, 5%, MBZOXEMDBHICHEEST L2 BIELT S,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
BRfEE BFRIL, B, NGP AR —A_— V%2 ML CTARESND, MEOFEICIGR L% %L, ISTUZALTARL, 4 ¥ —x
v MREELTHAREEGH D,

B, AEEOFFKIIARE, T2 —, AEEPRm SN T &b B TERTWI 2N LRI 912, FHmfgIZ e £ 12 H
LTSN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
RO, BIO, HMHBICL o TERA - I TN D, HFERE. #Em~OS, HE~OIY A, LR— FAER
EMgRE S, BRAIZHE D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. HHE8E/Language Used in Course : gk, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM - %% /In Addition * Note : AR, BIEREDT D, FEYIORLCRIERZ H X722 < TlEbRV, ERRICHH
SNFBRICE, HYBEOHWIC LY | EE~ONFEEZHRT 2L & bic, LAR— MEEZRA L, BN HHTZRER T, NP F5
BB L OEBROFR X 2R T, AFRHOBENTRIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




IRl Z258 VI / Brain Science Lecture VI
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - #B¥/Day/Period : WAL ZDfth ZDfth

#BEF Y 7 /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB /Class Subject : MAL“%3#FE VI / Brain Science Lecture VI

2. BEDORRLHE/Object and Summary of Class :

R BRI O T 2 HE D DRI INEHFL B OER 1T 5, sFMIEE I NS FHEMIEH 523, 2 HIETi~6 2~4 (BEHEF
7.5\ BEOETHFEREITO. | BALE T2, EIC, EELERRER T 0 7T A e S (EE) ) (IEFF : Neuro Global
Program) JBIEEZXI%RET 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERR/Goal of Study :

iU SE s DT TR % 3 6D D AFFEE T & D IMELH B O, NP BIEAIL, ETT2I12hz> T, I E TOMEEIIZEDEF
EW R EF IO D72 TR BHOEFHIREE > TWD Z ERRO LI, Eo, RFOFFD HH OFFEITIENT
WEZATHDZ ERFFEND, KiEREZZHETHI LT, 5%, MBZOXEMDBHICHEEST L2 BIELT S,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
BRfEE BFRIL, B, NGP AR —A_— V%2 ML CTARESND, MEOFEICIGR L% %L, ISTUZALTARL, 4 ¥ —x
v MREELTHAREEGH D,

B, AEEOFFKIIARE, T2 —, AEEPRm SN T &b B TERTWI 2N LRI 912, FHmfgIZ e £ 12 H
LTSN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
RO, BIO, HMHBICL o TERA - I TN D, HFERE. #Em~OS, HE~OIY A, LR— FAER
EMgRE S, BRAIZHE D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. HHE8E/Language Used in Course : gk, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM - %% /In Addition * Note : AR, BIEREDT D, FEYIORLCRIERZ H X722 < TlEbRV, ERRICHH
SNFBRICE, HYBEOHWIC LY | EE~ONFEEZHRT 2L & bic, LAR— MEEZRA L, BN HHTZRER T, NP F5
BB L OEBROFR X 2R T, AFRHOBENTRIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




YR58 VI / Brain Science Lecture VII
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - #B¥/Day/Period : WAL ZDfth ZDfth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ¥#3REB/Class Subject : A% VI / Brain Science Lecture VII

2. BEDORRLHE/Object and Summary of Class :

R BRI O T 2 HE D DRI INEHFL B OER 1T 5, sFMIEE I NS FHEMIEH 523, 2 HIETi~6 2~4 (BEHEF
7.5\ BEOETHFEREITO. | BALE T2, EIC, EELERRER T 0 7T A e S (EE) ) (IEFF : Neuro Global
Program) JBIEEZXI%RET 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERR/Goal of Study :

iU SE s DT TR % 3 6D D AFFEE T & D IMELH B O, NP BIEAIL, ETT2I12hz> T, I E TOMEEIIZEDEF
EW R EF IO D72 TR BHOEFHIREE > TWD Z ERRO LI, Eo, RFOFFD HH OFFEITIENT
WEZATHDZ ERFFEND, KiEREZZHETHI LT, 5%, MBZOXEMDBHICHEEST L2 BIELT S,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
BRfEE BFRIL, B, NGP AR —A_— V%2 ML CTARESND, MEOFEICIGR L% %L, ISTUZALTARL, 4 ¥ —x
v MREELTHAREEGH D,

B, AEEOFFKIIARE, T2 —, AEEPRm SN T &b B TERTWI 2N LRI 912, FHmfgIZ e £ 12 H
LTSN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
RO, BIO, HMHBICL o TERA - I TN D, HFERE. #Em~OS, HE~OIY A, LR— FAER
EMgRE S, BRAIZHE D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. HHE8E/Language Used in Course : gk, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM - %% /In Addition * Note : AR, BIEREDT D, FEYIORLCRIERZ H X722 < TlEbRV, ERRICHH
SNFBRICE, HYBEOHWIC LY | EE~ONFEEZHRT 2L & bic, LAR— MEEZRA L, BN HHTZRER T, NP F5
BB L OEBROFR X 2R T, AFRHOBENTRIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation.




R8I / Brain Science Lecture VIII
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI
FEH - #B¥/Day/Period : WAL ZDfth ZDfth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#3/EB/Class Subject : AVl / Brain Science Lecture VIII

2. BEDORRLHE/Object and Summary of Class :

R BRI O T 2 HE D DRI INEHFL B OER 1T 5, sFMIEE I NS FHEMIEH 523, 2 HIETi~6 2~4 (BEHEF
7.5\ BEOETHFEREITO. | BALE T2, EIC, EELERRER T 0 7T A e S (EE) ) (IEFF : Neuro Global
Program) JBIEEZXI%RET 5,

This course is aimed to train NGP students with basics and applications of the latest neuroscience. Lecturer will
be invited to give intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERR/Goal of Study :

iU SE s DT TR % 3 6D D AFFEE T & D IMELH B O, NP BIEAIL, ETT2I12hz> T, I E TOMEEIIZEDEF
EW R EF IO D72 TR BHOEFHIREE > TWD Z ERRO LI, Eo, RFOFFD HH OFFEITIENT
WEZATHDZ ERFFEND, KiEREZZHETHI LT, 5%, MBZOXEMDBHICHEEST L2 BIELT S,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
BRfEE BFRIL, B, NGP AR —A_— V%2 ML CTARESND, MEOFEICIGR L% %L, ISTUZALTARL, 4 ¥ —x
v MREELTHAREEGH D,

B, AEEOFFKIIARE, T2 —, AEEPRm SN T &b B TERTWI 2N LRI 912, FHmfgIZ e £ 12 H
LTSN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BN J71%/BEvaluation Method :
RO, BIO, HMHBICL o TERA - I TN D, HFERE. #Em~OS, HE~OIY A, LR— FAER
EMgRE S, BRAIZHE D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. HHE8E/Language Used in Course : gk, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERRIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOM - %% /In Addition * Note : AR, BIEREDT D, FEYIORLCRIERZ H X722 < TlEbRV, ERRICHH
SNFBRICE, HYBEOHWIC LY | EE~ONFEEZHRT 2L & bic, LAR— MEEZRA L, BN HHTZRER T, NP F5
BB L OEBROFR X 2R T, AFRHOBENTRIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




A ) _X—¥ g% IF— / Innovation Seminar
R« VME/Required « Elective :

BN/ Credit(s) @ 1

Y E /Instructor : {EFE {EIE SHUSET SATO

2R - i#K/Day/Period : WAELET Tt Zfth
FHF Y > F/Course Numbering : BAL-BI0913B
AT 4 TH:EPR B /Course of Media Class :

1. #&%fEHE/Class Subject : f /X—3 3 & I JF— Innovation Seminar

2. BEDOHK EME/Object and Summary of Class :

3, SN OHYFEEZHE, FALBR, FERTHI LT, XM FAMITRKDOENTWVDE Z &, BESCHSTHRE R~ A
VREES, XY VT EMOIEHTEDL NI VAT 7 T T NVAX IO NTHEFET 5,

In this course, students will learn about what is required for human resources in biotechnology firm and the way
of thinking required in companies and society by discussing with the guest lecturers from various companies and
institutions.

The transferable skills, which can be utilised in various career, is also instructed.

3. HEDORFERR/Goal of Study :

PEEFRCTUEL SNDH A FAMBFEFORINZOWTHRERBIZERZ LICED, BODAF IVETERT 5351250 THgJA WS
ERTHEIICRD L LI, EERTHEL INDIEEHOESEZBET,

/Students learn about concrete examples of the require abilities in the bio—-industry so that they can acquire a
wide view for their field to utilize their skills and practical ability required in the bio—industry.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
FoTA4 (A7) FHE AGRZETe Y MEAMER 1M 104 - 105 EFR=E
On—line or Lecture room 104 + 105 (1F) Life Sciences Project Research Laboratory4 H (HERIE)

THHIE, BT Google 7 7 AN—LMNBEUET DD T, 7T ANDEEREITI Z &, /
Information will be distributed from the Google Classroom as appropriate, so please register for classes.

FEAMITAE AL B AR B4R (022-217-5706, 1if-kyom*grp. tohoku. ac. jp) £ TRV EHHEL ZE W,

MA—LT FUAM, *Z2QUIEZTEELTEEN,

/ There will be English versions of lectures later for foreign students. For details, contact the office of the
Educational Affairs section, Graduate School of Life Sciences (022-217-5706, lif-kyom*grp. tohoku. ac. jp)

%Please change “* ” to” @ ” when you send e-mail.

5. B 7E/Evaluation Method : R LNV AR — MZ K » CEHfiT 5,

/ Attendance and submitted reports will be evaluated.

6. ERER LS EE/Textbook and References : HAEIIMHEH LRV BMEIZL U CHREREE - TREHENT D,

/We do not use textbooks, but we will introduce refence books and documents, when need.

7. SEFRISNFEE/Preparation and Review : BFiIAVFEEHIC LV LR— F2/ERTH 2 &,

/ Students should review the lectures and write reports.
8. fEHE%#8/Language Used in Course : HAGE / Japanese,

9. #=E/Classroom: A>T 4> Fid AMmBFETr =7 MERAUIZEM 1F 104 - 105 FEFE=
On—line or Lecture room 104 + 105 (1F) Life Sciences Project Research Laboratory

10. E¥ - EiEA9E% /Practicalbusiness : O
O, BH - EEORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOfh - ##/In Addition » Note : BRI I LRENE X — /L TZIF T 5,

Students can email their questions.




HELEH / Lecture on Entrepreneurs Support
R« VME/Required « Elective :

BN/ Credit(s) : 2

Y E /Instructor : {EjE {EIE SHUSET SATO

FEH - #B¥/Day/Period : WAL ZDfth ZDfth
FHF Y F/Course Numbering : BAL-BI0914B
AT 4 TH:EPR B /Course of Media Class :

1. ##%fEH/Class Subject : ¥ HEif/Lecture on Entrepreneurs Support

2. BEDORRLHE/Object and Summary of Class :

EHEEVI B E A A —UTE D L 0BRSS, vNT 2E5,

/This course provides students with basic knowledge and know—how in entrepreneurship so that students can image
the option of starting a business.

3. PEDOEZEHIE/Goal of Study :

EEL VIR E A A—TUTEB L5, FHEL LIFOEBIGE, N1 AN F vy —RRKRERES T ¥ — OB ZES, FEO
TATTHLNG, V—rF v U RNRCEED RTFIFTETE, BFEEV—I va vy TEHAAGETTY ZEICLY, BV A
FOHMEE HTE T TN,

/In this course, invited lecturers who have experiences in staring a business introduce the basic knowledge of
business start-up and examples of bio-venture and university start-up venture companies, so that students can
deepen their understanding of the business start-up and can image the option of starting a business. By combining
lecture and workshops on brainstorming to creation of a Lean Canvas model, students gain the basic skills in
building a business.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :

FTA4 Ly (AT~ R) ICCERYET A FETYT, /It will be available online (on demand) .

THHIL, WH Google 7 7 AN—LNBEUET DD T, 7 T ANDBREEITH Z &, /

Information will be distributed from the Google Classroom as appropriate, so please register for classes.

R XA A B EF SR BUS % (022-217-5706, 1if-kyomkgrp. tohoku. ac. jp) F THMWVEDLELZI N,

HA—NT FLRAE, #Z2QUEZX THEELTLEEND,

/ There will be English versions of lectures later for foreign students. For details, contact the office of the
Educational Affairs section, Graduate School of Life Sciences (022-217-5706. 1if-kyom*grp. tohoku. ac. jp)

%Please change “*” to” @ ” when you send e-mail.

5. FESEMTEE/Evaluation Method : i LN L AR— MZ X - TET 5,

/ Attendance and submitted reports will be evaluated.
6. FRER I UBEE/Textbook and References : R EIIMH LW AMEIZIL U CHERESEE - XMEFENT 5,
/We do not use textbooks, but we will introduce refence books and documents, when need.

7. SEFRISNFEE/Preparation and Review : BFiIAVFEEHIC LV LR— F2/ERTH 2 &,

/ Students should review the lectures and write reports.
8. fEHE#E/Language Used in Course : HAFE / Japanese

9. #(=/Classroom : Google Classroom Z{FH L F I,

/We will use Google Classroom.

10. E¥ - EiEA9E% /Practicalbusiness : O
O, BH - EEORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. ZOfh - ##/In Addition » Note : BRI I LRENE X — /L TZIF T 5,

/Students can email their questions.




NA FEXERFE / Bio—industry Practical Subjects
R« VME/Required « Elective :

BArE/Credit(s) : 2

Y E /Instructor : {EFE {EIE SHUSET SATO

2R - i#K/Day/Period : WAELET FoOfth @i

FHF Y F/Course Numbering : BAL-BI0914B

AT 4 TH:EPR B /Course of Media Class :

1. #BEEB /Class Subject : /A A FEEEMF H Bio—industry Practical Subjects

2. D H L EE/Object and Summary of Class:{EZEITHIT DHFFEBRTFE . SEEE. FEFLR EIlZ DWW TS & [AIFFIZ, BioJapan
7o PEBESHETORE, NAFHERETOLS U F— vy T R2ERT D,

/In this course, students learn about research and development, planning and industrialization in the bio-industry
company, and have practical experiences in attending special exhibitions in international conferences such as BIO-
Japan and/or internship at Bio-related company.

3. FEDOBZBEE/Goal of Study : JEFIZ XV A AFEER TOMFEBFRCEENOFF 2 2H L, EERICBIT D EMPE
HEROER T EEZBMT L L EbIiC, A X —2 R EOERBNRFEHZE L CEOHEMERD D,

/The purpose of this course is to help students understand the application of their knowledge in life science by
learning examples of R&D and industrialization in the bio—industry company, and deepen their interest in bio—
industry through the practical activities such as internship.

4. BEONE - T L EE T E/Contents and Progress Schedule of the Class :
JEZDFHEFEITA L T A ANTTRYET 2 PIETT,

/The lecture will be available online.

FERIRENC BT A I, BH Google 7 T AN—LINBEUET DD T, 77 A~DEEFEEZITHI T &y
/Information on practical activities will be distributed from the Google Classroom as appropriate, so please
register for classes.

R XA A B EIF SR BUS % (022-217-5706, 1if-kyomkgrp. tohoku. ac. jp) E THMWVEHLELZI N,

KA —LT RLAL, #2@0IEZ TEEFELTLEEND,

/ There will be English versions of lectures later for foreign students. For details, contact the office of the
Educational Affairs section, Graduate School of Life Sciences (022-217-5706. 1if-kyom*grp. tohoku. ac. jp)

%Please change “*” to” @ ” when you send e-mail.

5. FESEMTEE/Evaluation Method : i LN L AR— MZ X - TET 5,

/ Attendance and submitted reports will be evaluated.

6. HRER XS HE/Textbook and References : HBIEIIfEH LW, @E Y > MEEEAAT D,
BEEIIOWT, #ROPTURL FE2BNT D,

/ No textbooks will be used. Prints or PDF files will be distributed.

Regarding reference books, I will introduce URLs, etc. in the lecture.

7. BRERFBINFME/Preparation and Review : B/ FHIC LD LR— M 2ERTH 2 L,

/ Students should review the lectures and write reports.
8. i E38/Language Used in Course : HAGE / Japanese,

9. #=/Classroom : Google Classroom Z{HFH L Ed,

/We will use Google Classroom.

10. = - EZEAIE%¥ /Practicalbusiness : O
XOIT., EH - EEAORETHDHZ L E2RT, /Note:”O”Indicatesthe practicalbusiness

11. #0O# - fE%/In Addition - Note : "B R 1ZFERE A — /L CZ T 5,

/Students can email their questions.




BEEMZEB / Project experiment (B): Ecological Developmental Adaptability Life Sciences
R« VME/Required « Elective :

BArE/Credit(s) : 8

HYBE /Instructor : AEMEEZE DM

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

FHF Y 7 /Course Numbering : BED-BIO701

AT 4 TH:EPR B /Course of Media Class :

1. $#&%fEHE/Class Subject : #EHFIEB Project experiment B

2. BEDORRLHE/Object and Summary of Class :
EMEMFICBT BTN EN & S e L CIF SRR LR BN T 5, F72. EMAIFICET AMENE (BHOWFZER BN THEE S
TWAHITE, SCEMESR R L) oW THEB LI OEHRT 5,

In this course, students will conduct research activities related to the life sciences and prepare research papers.
In addition, students will present and discuss their research on life sciences, including their own research,
research conducted within their laboratory, information of research papers.

3. HEDEER/Goal of Study :
TRV & E B e PR AR - BB b o THEMBMES B OMAIR LI E T TEDL 2 &,
EBEAHLEF & R o THFKEOHIRRERETE D &,

To be able to carry out original research in the field of life sciences with a broad academic knowledge and a high
level of specialized knowledge and skills.
To be able to present world-class research results with an international perspective.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :
REHB O FEHIZHED,

Follow the policy of your academic advisor.

5. FREEFEAM 7% /BEvaluation Method :

WHREEIROE I T —~OR VA, BHIND5HL, BELORRELREGAVTHIE L CRHE+ 5,

The evaluation will be based on a comprehensive assessment of research activities, seminar efforts, submitted
papers, and presentations.

6. FHHRERB L USHBE/Textbook and References :

7. SER:RSF(E/Preparation and Review :
REHBOFEHIZHED,

Follow the policy of your academic advisor.

8. i E%E/Language Used in Course : H AFEE/~1L955E/ Japanese or English
9. #=/Classroom :

BEHEE OIS

Follow the policy of your academic advisor.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




NGP %35 & / NGP Special Overseas Training
R« VME/Required « Elective :

BArE/Credit(s) : 6

WU E /Instructor : 2 /A KO MATSUI

BER - 58Mj/Day/Period : WHEHET T Z o

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. #2%FEB/Class Subject : NGP 4 RI[MgEAHME / NGP Special Overseas Training

2. BEDORRLHE/Object and Summary of Class :

ﬁiﬂij(%f I, LEHBRFEEDA— =T a0 — SV RFZAKR T 0V =7 FOFIREZIT, EHER R KRERHE fﬂ%ﬁ’*ﬂﬁ@‘é?’”
12, ZHEOEBIERFERER e 77 L2&2BR LTS, 096, HEMBFE (MBS (IEFR : Neuro Global Program) T
iﬁﬂ%(%ﬂ%)A%@ﬁnfﬁ%%@ffwéﬁﬁ%/777x@ﬁak W2, WD Ry T L)L DOBFEE S L IS
MmEE (MRS IO CTEBEOH D EE IR & 4t H“Cﬁ5j<%l3ﬂ:%f§7ﬂ77-h“(%6 ABLH I, NGP :1~XO)EF'
ETHY ., NGP JBEAIX, iz, #BELOKRT: - FEEEICB T, 6 » AREOHREL LT, L2775, LEn-> T,
NGP JBEAIT, AR B ZBL T, HALKFLRBELOHEBEOMFIZIREEZZIT DL & LD,

AFHIZ, Qualifying Exam 0 (QE0) Z&K L CNGP JBIEAE L L CEIRE N, 2o, HERTHIRRE THICITDN S ELICHE
BLEEORNBIETED, £, ARBEZETTHZ RN ETOMLESMGTH D,

The Division for International Joint Graduate Programs, Tohoku University Institute for Promoting Graduate Degree
Programs that began in 2015, is improving Jjoint degree programs with international collaborative
universities/institutes. The Neuro Global International Joint Graduate Program (NGP) officially began in April of
2018 in the fields of life science and neuroscience. Students will be selected from graduate students belonging to
Graduate School of Life Sciences and Graduate School of Medicine, and provided various opportunities. The center
of the program is this “NGP Special Overseas Training”. NGP students are expected to spend a total of approximately
6 months abroad at associated universities or research institutes. Thus, NGP students will be jointly supervised
both by the Tohoku University faculty members and by the associated faculty members abroad

Those who have passed the QEO and joined the NGP and those who have passed the QEl at the end of the Master course
as well are qualified to take this course. NGP students are required to finish this course to be certified as NGP
graduates.

3. ZEDOEEBIE/Goal of Study :

NP JBIEAR &, #RIEEHB L EEOa ¥ 7 FERD , AFEOREHE L & bio, HER EEMTHZ LA BEET
%, AZECTORBLH - RERECOMENELBEE 2, S5 l@mmﬁ%\@mﬂ%@manéia SERBIZESIT. 5E
%i; EBHIHEBIGREZ T 5, TR COEMOIIEERREZEL T, SHROBRBEDOT HT I 7 OREEZH I AM
E 179,

Further internationalization is required for researchers who will be active in the field of life science and
neuroscience in the future. Through the experience and training gained by NGP Special Overseas Training, we expect
the students to acquire international research capabilities and leadership.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class :

T@ﬂ: ;ﬁﬂ\}ﬁﬁ%ﬁ;@ SEDOROEE ORI 6 » ARREOWAIHEZ1T 5, R E L Cld, Eaid - YRR OMZE N NER I EA
SHA. B ERHERE 2R ETRE LTV 5, NGP FERINESMIHE S . 1 LR HIRRAE SHERIZ, & EZE LR E E L0 T,
T@ﬂ: HLEHETDHENVI AT a— BB BID, 7272 L, INGP FFRESMME | OEFERFEIC OV, FFEHE & i
FED L, DD L &T 5, ks, WHATHEBEND LEM~3 r HREOTY —7 v a v 7 - 2%y INGP ReRlEsMHE
HOI BIZED D ENROLND, BEFEOEBBIOWEMEEGFILT6 »r HRRE L2 X 5L THiED/2, NGP §F
BIHESMIE D 7= b DPERTE L. FEARPIZIZNGP 22 HXFIND D, BEBIOEMDOLEIZZE DR Tld7el, £H, F 7017

TV NEOBEBIFIZE T Sz,

NGP students are expected to stay at overseas universities or research institutes for a total of approximately 6
months or more to get training from the associated supervisor to establish collaborative international research
If the students’ research projects goes well during the Master course and the 1st year Ph.D. course, NGP students
would likely spend the 6 months abroad during their 2nd year Ph.D. course. The students would likely spend the 3rd
year Ph.D. course finishing and summarizing the whole graduate school project and writing the thesis. The actual
scheduling of the “NGP Special Overseas Training” should be carefully discussed with the individual supervisor.
NGP students are also allowed to take 1 week - 3 months’ workshops and academic conferences abroad and these can
also be counted as a part of the mandatory period spent abroad for the “NGP Special Overseas Training”. NGP will
support the travel fee for research abroad; however, NGP may not be able to support multiple visits. Therefore
the NGP students are expected to apply for travel grants and other resources as well.

5. FERL 7 E/Evaluation Method :

BAEHE N, INGP FERIEAIME | TOWEMBIIM 2 EH L, PHEOMRZFME L Tl Z 2 5, ARBEICB LT, £EmE
TR OBELR DY, NGP JBIEA O LRI 3 FERICBREREE T 5, FIEEHEIT, B 2wz Lz &b L21%. FERE,
NGP S5 Ji | A A AT 2 42 T %

Each Tohoku University supervisor will verify the total length of NGP student’ s stay abroad and make evaluation of




the progress. The administrative office will automatically register “NGP Special Overseas Training” for every NGP
students when they have reached the 3rd year in Ph.D. course. Each Tohoku University supervisor will submit the
evaluation to the NGP office at an appropriate time.

6. BZREPR X UBHEE/Textbook and References : HIZEE %% v b http://www. kenkyuu. net/
Principles of Neural Science (FNER : b o T /LAHEEELF:)

Principles of Neurobiology (FUER : A ¥ 7 x— RN{RRAY )

From Neuron to Brain (FiER : == —1 x5 lH~)

Foundations of Cellular Neurophysiology

7. FERMEIANFME/Preparation and Review : Podcast
Science Friday NPR, Nature Podcast, Science Podcast, Scientific American Podcast

8. i S38/Language Used in Course : J%3E « A AGE
English, Japanese

9. #=/Classroom :

10. £ - 2RS¥ /Practicalbusiness :
XOZ, E¥ - ERIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 20O - fE*/In Addition - Note :




ST T I w7 BEEE / Advanced academic English training course
R« VME/Required « Elective :

BArE/Credit(s) : 2

HUEE /Instructor : 2 A KO MATSUI

FER - 3&RF/Day/Period : HEF Zoft Zof

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. 2%FEB /Class Subject : SeE T T 3w 7 FLEEEETEEFE / Advanced academic English training course

2. BEDOHK EME/Object and Summary of Class : il L b a3 a=b—T gy« LB T—Va UV AXLDOESEH
L, Eio, ERERXRE T v 7 7 5 HEafty (FEE) | (BBFR : Neuro Global Program) JEEAZXISRET 5D, fH
LATHIRRAEE TD NGP MMEHNL TH D720 NP JEEAIINTBETE 523, NP ZJBEL THWRWFEELBINTE S, 72720,
WMBIINE 12 LREEREL T2, Ko, fEBEEAEND NGP BIEA L -7 DT, LR T, (T hT7 3 v 7 HEE
PR 2ZE L QW AT, Z#ETH I EAHRET D,

This course is aimed to train NGP students with skills for English communication and academic presentation. As this
course is mandatory for NGP students during their Master course, NGP students will definitely be allowed to
participate, but other students can also attend. However, the maximum number of participants will be limited to
approximately 12. Those who have started NGP from the Ph.D. course and those that did not take the academic English
training course during their Master course are suggested to take these Advanced courses.

3. REDIBZEEIE/Goal of Study : NGP JEIEAEIZIX, INGP FRlMEAMIME ] & LT, FEMIMIZHEI O RS - BRI T,
BRILRIFZE A T 2 Z EMRO BN TND, Lo T, MFMEELHB L ORFETOEBTFA—NLORLV I 2 bigE b | Bl
HWTORERE, KETOTa I VAI—FT 47 WHNEBEFPETOT VB T —va v REEZRTERAVMNEL D, T
ﬁ?;?f%é@%ﬁ?é‘?&%?ﬂ@?é WZITWEDRENTHY , AR HZBE LT, K55 - EBRAORI ABIRE LB 2R D
ZERHEHEELT D,

NGP students will be requested to perform international collaborative studies through “NGP Special Overseas Training”
course. The students will need to contact their joint supervisor abroad first by e-mail exchanges, then, the
students will need to survive living abroad for approximately 6 months. The students are also required to give
English presentations at the lab progress meetings and their results will likely be presented in international
academic conferences. Through the training given in this class, the students are expected to acquire English
communication skills especially in the field of life and brain sciences.

4. BEONE - THELEE T E/Contents and Progress Schedule of the Class: 2 A~3 HTh 1 ~2 AMEEDORMEL T
FELTEY, WP 1~2 £HOHEENKA LTHEEEZTD, PABICEDZV—2 v a v PBATORETH LD, BIED
FEMAI 2R EENLEEN D, PHERRIL, BERF, NGP R— A _—VH 2@ L TAR SN D,

The intensive course are scheduled around February to March every year lasting approximately 2 weeks. 1 to 2
lecturers will be invited from abroad for supervision of this English course. The class will take the form of a
small workshop; thus, enthusiastic participation is requested for all students. The actual date of the lecture will
be announced through NGP web pages.

5. R J7#5/Evaluation Method : SN2 HIRIET ZHEH, LU, AFEHYEEIC L - GHEATTON D, HIFIRDL, &
OB, REA~OIY 7 EEENER ETRAEMIH SN S,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation will be rated.

6. FHHRERB L USHBE/Textbook and References :

7. 1RERENEE/Preparation and Review : Podcast
Science Friday NPR, Nature Podcast, Science Podcast, Scientific American Podcast, 60-Second Science

8. {#HHE8E/Language Used in Course : Z&:fE
English

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




S FER R #RAEE]22 / Advanced Fundamental Neuroscience — Neuroanatomy
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. %8 HE/Class Subject : JeiEMR R 21 f#H)52 / Advanced Fundamental Neuroscience — Neuroanatomy

2. BEDBERLHEE/Object and Summary of Class : {ESN ) b APIRARS 2 ORI 2 R0 L CEFTHRBEZHMET 2 TE, EIZ,

EREFLR KT 7 v 7T A THEMEE (MEFS) ] (BE#F : Neuro Global Program) BIEEZXRET D, FFi ~\ 1% R AR

QJNG;)EVE& ol b OT, EERIHREC, KRB ZOME T — X 2ZHE L TR AL, ZHTH %
P

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding neuroanatomy. Those who has started NGP from the Ph.D. course and those that did not take the
Fundamental Neuroscience lecture series during their Master course are suggested to take these Advanced courses.

3. FEDEZEBE/Coal of Study : NP JRIELIE, BT T 5IHT-> T, MEFARIZEDOHMZE L L COmMEEFIZOT T D
LN SN DD, RS Y - XOZERP B SHERE S D, Elo, MBEO W2 B EHEM LT AT
&)OT?E) MR FORREZ T IZOT TR 2 LIIWHATH D, FriC, HEMHIF 28 LT, ZARQEWRELZ KT 5 2 & T,

b MIEDLETOEIOBREZIET 52 L0 AREL 725, NGP JBIEAICIE, M &3 2 HWINEEE 7217 Tid7e < . 2721
ST L >0, MR E AT 5 2 &ﬁ)ﬂ;ﬁﬁéﬂé

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. In comparative neuroanatomy, brains from various species are compared. This would us help
understand the circumstances underlying evolution and also the function of the specific areas of the brain. NGP
students are expected to graduate with a certificate that indicates that the person specializes in brain science;
thus the NGP students are strongly suggested to take these fundamental neuroscience courses.

4. BEONE - HF1E L EETFE/Contents and Progress Schedule of the Class: ZIKfﬁTL 1%, Norwegian University of Science
and Technology (NTNU) @ Menno P. Witter oA AL, 2 HEOMO LA FZEE O#EREL T D, NNV —TDFEAZI
FIZ, v T A, Ty b, PAORE, Witter SEAEDNEIN LN OMHRT 5, £ FOMICBE L TX, T AT 4 F— a3 VERR
EEFIAT 52 L amatd 20, ORI, R TEOEEREOERZFIFT 5, R, BE OEFHOMRMET L&D & 2 AT,
FEE O Z L7e RN D, “@?Liﬁ@ﬂu@ﬁ B EFERIZOWTHER L, IMoOEKIC OV TOHRSEEZIY ALbd Lt ZATHD, B
T HFRIE. FERE, NGP R —AR— 4B L TAB IS,

This fiscal year, Professor Menno P. Witter from Norwegian University of Science and Technology (NTNU) will be
invited to give 2 days’ intensive lecture concerning comparative neuroanatomy. Students will be divided into small
groups and brains from mouse, rat, and monkey will be personally dissected by Dr. Witter. As for human brain
plastinated sample may be prepared and used, but for all other species, actual samples will be prepared. What is
different from neuroanatomy course given by the medical school, is that brain from multiple species will be compared
side—-by—-side. This would help us understand the evolutional impact on the structure and function of the brain. The
actual date of the lecture will be announced through NGP web pages.

5. RGEFLMi71%/Evaluation Method : MESMATEZE . B LY, $?Tﬁ%¥&§b:iofi‘“ﬁ - FHEATDI D, HEIRDL,
~DOB, REA~OIY A, LAR— FNERENRA S, REITHBrSN D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. #FRER IS EE/Textbook and References : http://access. ovid. com/custom/thk999/
7. RERBNNF{E/Preparation and Review :

8. fEHS%E/Language Used in Course : J%FE
English

9. #=/Classroom : PAEZH= . FEFF. NGP R—A_X—% 2B L CTAR SN A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

1. ZFDfh « {35 /In Addition « Note :




%@%ﬁ%ﬁﬁ—vxrbﬁﬁhﬁﬂ % / Advanced Fundamental Neuroscience — Systems Neuroscience

R« VME/Required « Elective :
BArE/Credit(s) : 1
U BB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. 1% B /Class Subject : R RLF- X 7 2Rl S: / Advanced Fundamental Neuroscience — Systems Neuroscience

2 ﬁ%o)ﬁﬁﬁ&im%mbwct and Summary of Class : {505 v A7 AR FOFM A A L CHEPHERZ M T L TE,

ERIEFE R v 77 o TGRS (MEFE) ] (BFR : Neuro Global Program) JEEA 2 %t% 45, Hrio, L%
nﬁ%*ﬂzﬁ‘*%’ING;@ﬂkﬁi&f@/)f_%@T TR C, AR BEIFOMER Y Y — X EZ3E L TR o T FAIE, Zi#T 5
L EHERET D

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding systems neuroscience. Those who has started NGP from the Ph.D. course and those that did not take
the Fundamental Neuroscience lecture series during their Master course are suggested to take these Advanced courses.

3. FEDOIIEBIE/Goal of Study : NGP JEELIL, BT T HITHT-- T, Hﬂ%ﬂn@ﬁ%%kbf@ﬁ%%ﬁ_oﬁfwé
T ENHRE SN T, IR EIEEE D Y — A0SR R HERE I N D, MOBEERIT. ZEOFRMAEOIETIC L > T
LNTEY, T0H) LOKEDIFEE2I1EAOESEFE L2 THERR T — &(t/77 &) L7pd, TV ORIRLO @)
X B L ORI T 5101, L AT ARPER AR BLE AL L 7 B, AT, BT Tl < . EREOREREZE CRHl
ENDHT—HIZHIL T, VAT AMREIZOT T —F2H o5 2 AEET D,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. In systems neuroscience, activities from at least hundreds of neurons are considered.
Recordings from multiple neurons for only a several minutes would constitute a so—called ’big-data’. In this
lecture, systems science approach to analyze and comprehend the actual data taken from live animals will be
introduced. NGP students are expected to graduate with a certificate that indicates that the person specializes in
brain science; thus the NGP students are strongly suggested to take these fundamental neuroscience courses.

4., FBEONE » Jitk L #E T E/Contents and Progress Schedule of the Class : A4EEE|L. KU Leuven ? Peter Janssen 4¢
EEHEIEL, 2 AEOMO Y AT AREEIFOERZ T 5, #REE & U, BEKARE, EEE. BT, B, RS
ETPELTWD, BilfERRRIE, FERE, NGP R — A X—UEZ@E L AR IN S,

This fiscal year, Professor Peter Janssen from KU Leuven will be invited to give 2 days’ intensive lecture concerning
systems neuroscience. The actual date of the lecture will be announced through NGP web pages.

5. FUEFHIJ7#5/Evaluation Method : MEAMBIEAE ., B LU ARFAHUBEEIC L - THRA - FHIMTON S, HFERDL, &
~OBM, RSO (I, LAR— FNER ERE S, REICHIBrES D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : Z&:fE
English

9. #=/Classroom : BIMEZEIL, BEEE, NGP R— A _X—J% 2@ L CTAREIN S,

The actual classroom of the lecture will be announced through NGP web pages.

10. E% - EBEBAZE/Practicalbusiness :
XOIT., EH - EEARETHDHZ L E2RT, /Note:”O”Indicatesthe practicalbusiness

11. Z0ff - fEH/In Add1t10n°No1:e P ARAERE . BHEERE D20, EEYI ORI CTIRER A2 H S/ TR, FEBICEH
SNIZBRITIE, HYBEOHBNC LY, SME~OHFEEHRTH L L bIT, LAR— MEERRA L, BRI/ RE AT, NP 555
R L OB AR D Ffoi & %1’5"( AR HOBERBERIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP student to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation.




Lotk FLR R R A2 / Advanced Fundamental Neuroscience — Molecular Neurobiology
R« VME/Required « Elective :

BArE/Credit(s) : 1

HY B/ Instructor : ZHH  {#KHAR KENTARO ABE

W R - 5%8%/Day/Period : WIEET Z Dl =Dt

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#3RE B /Class Subject : JoiEMRR AL 0> T 1R WS- / Advanced Fundamental Neuroscience — Molecular Neurobiology

2 #ED BRI L BEE/Object and Summary of Class : /N D 0 THR AWM F ORI 2 T U CHETEEZHRET I TE, £
o, BEBERIKFER S 1 77 A a2 (MBS ] (BEFR : Neuro Global Program) BIEAZ R LT 5, R, MLEHER
FEH %FG;E{I&E& eolob T, MEATHERRE T, KEMREI oMK Y — X EZH L T o A i T D
EEHELET D,

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding molecular neurobiology. Those who has started NGP from the Ph.D. course and those that did not
take the Fundamental Neuroscience lecture series during their Master course are suggested to take these Advanced
courses.

3. PEDEFERE/Goal of Study : NGP JEEEIL, BT T 5I0dh7-> T, MEFFIIEOEMZE L L TOMMEFIZOTTND
UM SN Do, R AR Y — XOZERN B HEE S LD, ORI 2 ) TR S A 2R S
DR L FAERICBISF 28D, 7/ AL V5 ) AOWMEZZ T, SREMRS125EEE U CTlREEZHE L T D, BRSO
2, M TORBRLIRZEB T H2OIZED LI ITHRBELENTWDDN, Fio, BEEROBERLEMOBEIZIBNT, EDLITK
BEDFINEREE £ TS DA NGP JBIEAEITIE, AW ELEN G OB OLEIE & Rkt 2 BiE L7z £ T, 5% 0K
BEORMSEIEET D Z ERMIfFEN D,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Neurons and glial cells could be considered as just another cell that constitutes our
body. The function of these cells are controlled by intricate interactions between biological molecules and
ultimately are under the influence of both the genome and the epigenome. In this lecture, we will try to understand
how these brain cells are different from all other cells in the body and how they are specifically tuned to realize
complex information processing. NGP students are expected to graduate with a certificate that indicates that the
person specializes in brain science; thus the NGP students are strongly suggested to take these fundamental
neuroscience courses.

4., FBEONE » itk L #E T E/Contents and Progress Schedule of the Class : A4EE L. WA OHIZEEAZEIEL, 2 H
OOy THRAEMFOHFERET DL EETFTEL TN D, PIERRRIEX, FEFRE, NGP ~— A/\—‘/fﬂ% BLTABESND,

APSR K?E@Eﬁéﬁbiﬂ%ﬁio Fin—, KBBEPHFEINT &b, ETEHRITRH RN LRI 51T, FHEICEE S % 12
LTLIZEN,

This fiscal year, a researcher on molecular neurobiology will be invited to give 2 days’ intensive lecture. The
actual date of the lecture will be announced through NGP web pages.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. FUERHIJ7#5/Evaluation Method : MEAMPIEAE ., B LU ARFAHUHEEIC L - THRA - FHIMTON S, HFERDL, i
~OBM, BE~OEY (I, LAR— FNER ERRE S, REICHIBrE D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. HBREPR X UBHEE/Textbook and References : Principles of Neural Science (FIFR : 7 v T LAHRFAFLF)
Molecular Biology of the Cell (FRER : R4y W)

7. RERBNNF{E/Preparation and Review :

8. I E3%&/Language Used in Course : Hi7E
English

9. #(=/Classroom : PAEZ=RIL. BEFE, NGP R— A _X—V% 2l L CTAR IS,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

1. ZFDfh « 3% /In Addition « Note :




et Epk iR MM A RS2 / Advanced Fundamental Neuroscience — Cell Physiology
R« VME/Required « Elective :

BArE/Credit(s) : 1

HYZE /Instructor : M J& KO MATSUI

FER - 5&RF/Day/Period : HWEHLEF T Z O

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. %8 HE/Class Subject : okl - H Y2 / Advanced Fundamental Neuroscience — Cell Physiology

2. BEDBRLEHBEE/Object and Summary of Class : #EFh 2> O MIIRAEBR2OEM 24308 U CHETBR L ET 2 FE, EIT.

EREFLR KT 7 v 7T A THEMEE (MEFS) ] (BE#F : Neuro Global Program) BIEEZXRET D, FFi ~\ 1% R AR

%F%’_Eﬂkikﬁot%@f EATERRE C, MR ZORR LY — X 2T L TR AR, ZHTH %
P

This course is aimed to train NGP students with fundamental neuroscience. Lecturer will be invited to give intensive
course regarding cell physiology. Those who has started NGP from the Ph.D. course and those that did not take the
Fundamental Neuroscience lecture series during their Master course are suggested to take these Advanced courses.

3. FEDEZEBE/Coal of Study : NP JRMELIL, BT T DIHT-> T, MEFAHIZEDHMZE L L COMEHIZOT TS

eI EN DT, %EE**%%’I’%P%/J —AOZHNRS RS N D, BEOFREHIIZ O & AMAITIE, A A > DOFRLH
RRD720, MBEMNIZAOBEMITESBL TND, VT T AOZERRENEMILI D & MIRNICA T 2BHA - it L.
FRAEALANZEAL L C, IRENEAL & M D A ZROENEILB RO D, 20X ) BEAOEME(L 2> T, M TI3EM
RIERUFENEBINTND LB LN TN D, MIDOEEMZEN ED LI ITAELDDN, £z, Ca2+¥ pll Lo 7cA A
MR OZACIL, ED &5 RMIIEREOZALE & 72 6 F D7, L& T HMIAOMREZ oA 2 BA T 5 D23, Ml EEST
B %, NP JBIEAITIT, MNAABEAR 22070 6 MOBREZ BEAE L, 4% OME 2R FMEIEES 2 Z L ifrEn b,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Because of the difference in the ion concentrations inside and outside of the cell,
neurons are normally hyperpolarized. Ion influx and efflux can occur when transmitter receptors in synapses are
activated, which sometimes results in a sharp change in the membrane potential which is called action potentials.
Neurons apparently use sequences of these action potentials to code and process information. In this lecture, we
will try to understand how these membrane potentials are generated and how the changes in ionic concentrations of
Ca2+ and Ht+ affects the function of cells. NGP students are expected to graduate with a certificate that indicates
that the person specializes in brain science; thus the NGP students are strongly suggested to take these fundamental
neuroscience courses.

4. BEONE - FHELEETE/Contents and Progress Schedule of the Class : AL, WA ORFZFEEZ4BREL, 2 H
MOMOMAERFLOMR LT DL TELTND, BEARIT, B, NP R—L_X—V% 2@ L TARIND,

B, AFEOPRIIARE, TR —, AFERPHFESNT L b, ETEIITHTZ2NZ &30 51T, FHEMICEEE 2 H
LTSN,

This fiscal year, a researcher on cell physiology will be invited to give 2 days’ intensive lecture. The actual
date of the lecture will be announced through NGP web pages.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. HERHMEJ7¥E/Evaluation Method : EAMAIEHE . B L O, AFAHYHEIC K o THRAL - FHIM TN D, HFEIRDL, 3w
~DOB, REA~OIY A, LAR— FNERENRA I, REITHBrSN D,

Lecturers from abroad and designated instructor of Tohoku University will evaluate. Students’ attendance to the
class, participation to discussions, and quality of presentation, and the final report will be rated.

6. HAER L UVBEE/Textbook and References : Principles of Neurobiology (FUFR : A& 7 7 — iAW)
From Neuron to Brain (FigR : == —1 x5 l~)

Foundations of Cellular Neurophysiology

Single—Channel Recording

Ionic Channels of Excitable Membranes

wH Sy F U T o TR

—a—u DL YE

7. RERBNNF{E/Preparation and Review :
8. =88 /Language Used in Course : ZagE
English

9. #(=/Classroom : PAMEZ=RIL. BEFE, NGP R— A _X—V% 2l L CTAR IS,




The actual classroom of the lecture will be announced through NGP web pages.

10. 3% - EEAVIS%E /Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. 2D - fF#/In Addition - Note : AR4EJE | BRFRED 2D, EEYORETRERZH SR THEDRY, EERICEH
ENBRICIE, HNEEOHIEHC LY, FERA~OHEEHEE T L &b, LAR— MEEZRA L, ARENS RS T, NGP FHE
RBLUOEBBEROFHRE 2R T, AR EOBENBREREIND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




SRl % I 7 —3 ) — X Ex / Advanced Brain Science Seminar Series Ex
R« VME/Required « Elective :

BArE/Credit(s) : 2

HUEE /Instructor : 2 A KO MATSUI

BER - 58Mj/Day/Period : WHEHET T Z o

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. $#&%fEHE/Class Subject : il Fl 52+ X —3 U — X Ex / Advanced Brain Science Seminar Series Ex

2. BEDOBRLEHEE/Object and Summary of Class : /MIB#EEIC L DB ZBE O I F—13EM 2@ L CHESN TS,
.B%—il\:ﬂj(%[im7m&7.h [kl (ERE) | (BEFR : Neuro Global Program) BIEAEIL. 26D NGP RBE® I F— & ilGE
FTBHITEIZ, NP ARA Vb A—RIZABBOHYEE, HLLIE, I —HEYHENLY A, b LE, HHIZLTH S
W, 153/ A ML ERED T, LAR— hEEIIL, FEHiE245 T2 BRGNS,

Seminar series related to brain science by external lecturers will be held throughout the whole year. NGP students
are expected to participate in 15 or more of these NGP certified seminars. Please collect the signature or ask for
a seal on the NGP point card at the end of each seminar from the instructor of this course or the organizer of the
seminar. In addition to the attendance to these seminars, a final report will be evaluated and 2 units will be
awarded.

3. FEOBZEBIE/Goal of Study : NGP JBIEAIT. BT T AIHT--> T, WMEFHEOEPZE L LT, WHEEDRIci0miks
HIZOT TV Z ERMIfF NS, HILRZETIE, 2nETH, MRS a 72 I —, MEl%Er % —%& I F—, Network
Medicine & I F—, NGP #~— xy~w@&%$ﬁ@bf%@bf%to_n5®§<%mmwmﬁ F—LFBLETEL
T3, 2D IF—TIE fMULEINDRIORFTOMIREEZE DT HBENIND T ENE L, &l LTo ISTU {bix#
FFCTER, 2B, 2L IFT—%HFHH L, 5E - © 754w, 85511, l<“b6héo_h6@%/vaﬁﬁ&ﬁ@
I F—EZHTHICOE, 1 NP RA Y MELUTEE LT, 4515 NGP ARA > b T2 HLOTE%E BT,

NGP students are expected to excel not only in their specific research area but to have a larger perspective on
brain science as a whole. Tohoku University has always been providing seminar series from external researchers; we
will aim to make most of these seminars related to brain science as NGP certified seminars. Since the contents of
most of these seminars will include leading edge research results that has not been published yet, participants
are strongly prohibited from taking any photo, movie, or audio recordings. Each seminar would likely last 90 min
to 2 hours, and NGP students participating in each seminar would be rewarded 1 NGP points. By collecting 15 or more
NGP points, 2 units will be provided.

4., FBEONE » itk L EE T E/Contents and Progress Schedule of the Class : AFEEIL. BN - WS HHFZEE 2 31
L. EHEEIOMEFEEE I F—2PEIND TETHY, ZOL ZNPRBREEIFT—L 35, BlfEHRRE, B, NGP F—
L=V B LA ESND,

This fiscal year, domestic and international researchers will be invited to give seminars on brain science. Most
of these seminars will be certified as NGP seminars. The actual date of the lecture will be announced through NGP
web pages.

5. ERiEIEA 5 15/Evaluation Method : NGP BE4AE 1%, £3°. NGP HHE/BICWEHLE T, WME%SEIF—2 U — X Ex D NGP &R
A M= FREAFETD, TO%, NP RBEEI T —2%Z#T5 781, AREBHYEHE, b LIE, £I)F—0ELHES
MHNGP ARA 2 " — RIZHA U LEIZ S 5 5, BEFEEIZE S THRA >V MEED THEDR, 16 K4 MREE
ST=BE AT, NGP HHEJFIZ NG AR A > b — RaE#EH, bHHIRIZE-ST-E I —1220 T, MEMMNBWEV»\?‘T~
OFE L BB L A% OB FOME~DOSAHEZTH L, 11 ARH ETICLA— Y NP FHERITERRHT 5, 12H~3ﬂ®ﬁ
K;; b{i% FAHT 720, B SFE 2 —2 U —XEx) OMSFEEN LR — FE2EA L, 16 K812 MafERT D E LI,
EHINTEHIE S S5,

NGP students should ask the NGP office for the “Brain Science Seminar Series Ex” NGP point card. Upon taking the
NGP certified lectures, NGP students will ask the instructor of each seminar to sign or make a seal on individual’ s
NGP point cards. Collecting NGP points across multiple fiscal year is allowed. After collecting 15 NGP points, NGP
point cards should be submitted to the NGP administrative office. In addition, NGP students are requested to write
a report of approximately 2 to 3 pages in A4 paper and submit this to the NGP administrative office and this would
be evaluated by the “Brain Science Seminar Series Ex” instructor by the end of November. Report will not be accepted
from December to the end of March. Concerning the most impressive seminar, NGP students should summarize the content
of the seminar in their own words, their impression, and how the information gained would be useful to their own
research. The instructor will check the NGP point cards and evaluate the submitted report

6. FHHRERB L USHBE/Textbook and References :
7. SER:RSFIE/Preparation and Review :

8. fEHE38/Language Used in Course : 7535, HAGE
English, Japanese

9. #(=/Classroom : PAEZ=IL. FEEE, NGP R — A _X—V% 2 L CAR SN A,




The actual classroom of the lecture will be announced through NGP web pages.

10. £ - ZEBAIE%E/Practicalbusiness :
XOIT., EH - EEARETHDHZ L E2RT, /Note:”O”Indicatesthe practicalbusiness

11. 0O« f%/In Addition - Note : AR} HIZEI LTI, FEPOR R CREIE R Z M X 70 < TR, NP ARA > b1 —
RIZ 15 RA > M &AL, HYFEICL > TLUR— MERBRA SN, BENH7ZRE T NP FERB L UOEBRO TR 2]
T, AR EORBERZERIND,

BB, FW—OEI T =2 NP RELIT—, BLO, AMPEHEROBMREL I T HESNLTWDIHERH Y £,
STEDDRA L = RICHA 2 -T2 LI TEERADT, ELEN—FHDAERRALTIEIN, 2B, RFFEAT
e QRO AR JERIF (~6 AEHAZ TE) EFTOMTH, REEIT—NHRKINLIGERH Y £, oM, FAEX, £
FHIRBORNGEEE I T —DRA > M — FIZRA P 2EDTENTIES W, NP JBEA L L THIRS 2% i3. NGP R
A= FRICRA L FEBTZENTEET,

Registering for this lecture at the start of the fiscal year is not needed. When 15 points are collected on the
NGP point card, the designated lecturer will verify the report, and submit the evaluation to the NGP office and
the educational affairs office. This lecture will be registered upon acceptance of this evaluation.

Exactly the same seminar may be assigned as both the NGP certified seminar and the Graduate School of Life Sciences
certified seminar. Please be sure to ask for the sign or seal only on one of the point cards. It is also possible
that the certified seminars may be held during the period between the enrolment of the graduate school and the
acceptance as NGP students after QEO. Please ask to have the points added on the Graduate School of Life Sciences
certified seminar point card during this period. If the student is accepted as NGP student after QEO, these points
can be transferred to the NGP point cards.




SeXERRL #3281 / Advanced Brain Science Lecture I
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB /Class Subject : JiEfAl 5% 7¢ 1 / Advanced Brain Science Lecture I

2. BEOBBLBE/Object and Summary of Class: EIZ, LB HIHEN O EBEELRIKRER Y 7 77 A [kl (E
%) (WE#F : Neuro Global Program) JBIE/E L 7oz b DExtG 35, MR OMIEZ D 2RI IMELIFEEOER %
179, 2 HIACEF~6 <4 (BHEIRZE 7.5 [A14) BEOEFH#REZITV, 1 L L 325, AFHE Tid, University College London
(UCL) @ Sven Bestmann S22 R4 ISTU [ZHE L2 b D &2 WS, T, EERERKRFER T 0 7T o [Hads (e
7)1 (B&FR : Neuro Global Program) JEEAZXIHRET D,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU recorded material
of Dr. Sven Bestmann's lecture for this course.

3. FEORZEHIE/Goal of Study : HFURIEIROMIIL A D HAFEHFIC L D IMBVFEEOMR, NGP BEAIX, BETT21CH
oo T, ZTNE COMBLENTED BRI ER MR E FIZ T 27200 Tl BFOREFREEM>TNDZ kbbb, *
7o BT OO B H OFRIIENTH A2 FA TS Z LRI SN D, RERLZZMT D2 LT, 4%, MEIFOKEM I
ICEET LR EEET D,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their

own specific research area.

4. BEONE - TEELEETE/Contents and Progress Schedule of the Class : WEDFEE IZINGL L1-#FH A4 . ISTU 251
LCABRL, f v ¥ —3v MR¥ELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. FUERHE 7 ¥5/Evaluation Method : GG DREAT. J6 KON MBI X o THAR - FHEATTHO D, ISTU SRR, R~
DY A, LAR— FARREPRAS L, RENITHTEN S,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : Z&:fE
English

9. #=/Classroom :

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




SEXERAL S #3 T / Advanced Brain Science Lecture II
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 THE:ER B /Course of Media Class :

1. %% B /Class Subject : JeiEfFl 5% 1 / Advanced Brain Science Lecture 11

2. BEDBHLHE/Object and Summary of Class : (2. EELHBMIFERENOEEELRERFZR T 0 7 F A THEaEs (e
7)1 (BEFR : Neuro Global Program) JBIEAE L RoTobDERGRE T 5, HRRIEIOWIIEZED 55T MR FBIE DR %
179, 2 HEITH~6 2~ (BEFET.5 D) BEOCEPHEZRELITV., | AL LT 5, AFH TlE, KU Leuven @ Peter Janssen
SeAEDEFERE ISTU IZEE L7 b 0% s, i, BEREERKZER Y v 77 & THEaRS (EF) ) (BEFR : Neuro Global
Program) JBIEAEZ X4 ET 5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU recorded material
of Dr. Peter Janssen's lecture for this course.

3. ZEDB|EREE/Goal of Study : I ICIHOIFIEZ D DAFFEE I L 2 A2 O #FE, NP JBEAIT. BT T512dH
725 T, ZHE TOMBAIZEDBE B R A H IO D20 TR ITOETHIREEZ M- TV Z Nk b, £
7o, B OO B H OMIEITIEN T2 FA TS Z ERMFEIND, KiligRE2%Zi#T 52 LT, 5%, MBZOKEHM ST
WCEET S L AREL TS,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - TEELEETE/Contents and Progress Schedule of the Class : WEDFEE IZINGL L1-#FH A4 . ISTU 251
LCABRL, f v ¥ —3v MR¥ELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. FUERHE 7 ¥5/Evaluation Method : GG DREAT. J6 KON MBI X o THAR - FHEATTHO D, ISTU SRR, R~
DY A, LAR— FARREPRAS L, RENITHTEN S,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : Z&:fE
English

9. #=/Classroom : PHEZEEIL, FfRF, NGP R—L_R—VEZ2E L TAR SIS,

The actual classroom of the lecture will be announced through NGP web pages.

1 0. E¥% - EEBAYF%¥/Practicalbusiness :
XOZ, E¥ - ERIORETHL Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




SN BRI / Advanced Brain Science Lecture III
R« VME/Required « Elective :

BArE/Credit(s) : 1

Y E /Instructor : & f&—AS KENICHIRO TSUTSUI

FEH - 5EW¢/Day/Period : WFEF FOfh Zofth

B EF U > /Course Numbering :

AT 4 THE:ER B /Course of Media Class :

1. ##%HEB/Class Subject : oA 5% 761l / Advanced Brain Science Lecture 111

2. BEDBRLEHEE/Object and Summary of Class : =T, EERWEENSEBLRKRFRE T v 7 F A TEaBS (R
7)1 (BEFR : Neuro Global Program) JBIEAE L RoTo b DRGSR E T 5, HRERIIONIIEZED 5 AT MR FBE O % %
1795, 2 HETi~6 o~y GEFEEET.5EY) BECEPERLITV., 1 BALET5, AFH T, BAHRESERATICT
OFFARR I EDOETHERE ISTU IZEE L2b0Z2 VW5, i, ERERKFER 7 v 77 o HEafs (MBS 1 (B
Neuro Global Program) JBEAZXIHR LT D,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded. We will use the ISTU recorded material
of Dr. Takafumi Minamimoto’ s lecture for this course.

3. FEORZEHIE/Goal of Study : HFURIEIROMIIL A D HAFEHFIC L D IMBVFEEOMR, NGP BEAIX, BETT21CH
oo T, ZTNE COMBLENTED BRI ER MR E FIZ T 27200 Tl BFOREFREEM>TNDZ kbbb, *
7o BT OO B H OFRIIENTH A2 FA TS Z LRI SN D, RERLZZMT D2 LT, 4%, MEIFOKEM I
ICEET LR EEET D,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific

findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - TEELEETE/Contents and Progress Schedule of the Class : WEDFEE IZINGL L1-#FH A4 . ISTU 251
LCABRL, f v ¥ —3v MR¥ELT D,

Lectures that were done in the past will be provided through ISTU for this course.

5. FUERHE 7 ¥5/Evaluation Method : GG DREAT. J6 KON MBI X o THAR - FHEATTHO D, ISTU SRR, R~
DY A, LAR— FARREPRAS L, RENITHTEN S,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the ISTU program
and the final report will be rated.

6. HHRERL L USHEE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. {#HHE8E/Language Used in Course : HAZE
Japanese

9. #=/Classroom :

10. E% - EBEBAZE/Practicalbusiness :
O, BH - EEORETH L Z L ERT, /Note:”O”Indicatesthe practicalbusiness

11. FOfh » {##*/In Addition * Note :




SeERNARL 2B BRIV / Advanced Brain Science Lecture IV

R« VME/Required « Elective :
BArE/Credit(s) : 1
U BB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB/Class Subject : JiEMAI“#5#%FEIV / Advanced Brain Science Lecture IV

2. BEDODHK EME/Object and Summary of Class : 3|12, LB HITRRED %.[‘%5 Hjﬁ%fsﬂz7lﬂ77A MEaBkst (R
)] (B$#r : Neuro Global Program) JB{&/E & foEOf_%@%xT%&TZD RIS Te i 8 D EERN D INEL R OER &
179, FFMIIET I NDHREMEIZH D2, 2 HRETEF~6 2~y GRERE 7.5|EI§J\) *%E@%qjﬁﬁ%%ﬁ‘/\ 1 AL ET 5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. ZEDBEREE/Goal of Study : I ICIHOIFIEZHED DAFFEE1Z L 2 A2 O #FE, NP JBEAIT, BETT510dH
7o T, THE TOMBEIIFE O BB ER R EZ FITHOT 2721 Tl BFIOEFHREZM > THWDLZ EnRkDbN, £
. BB OMMBO B OFRITEN T A ZEATND = L SEIE S5, KREEZHET S LT, Ath. MBEOK TN
WCEET S L AREL TS,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EETE/Contents and Progress Schedule of the Class : BHft 0 #21%. BAFF. NGP AR—A_— %%
WMLUTABSHD, BEOFEEICEFEL#EREZ., ISTUEZNLTARL, A v F—F v MRELTHIHERLH B,

SN ﬁﬂéif}k?@?sﬁ%%biﬂ%ﬁéo FIR—, KRS T L b BETEHFCHIZ RN Z L3R D12, FHERIZEE)E 25 H
LTS,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BB TEE/Evaluation Method : 2575 D &R iocl:U‘\ HUHBIC L - TERA - FHIA TN D, HERN., Ea~0S
M, E~OI A, LiR— FARZREDRES I, BRAEMICHEI SIS,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. ZFHRER LB EE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. fEHE38/Language Used in Course : J53E. HAGE
English, Japanese

9. #=/Classroom : PAEH= 1T, FEFF. NGP R—AR_X—% 2B L CAR ISR A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %E2737, /Note:”O”Indicatesthe practicalbusiness

11. Z0ff - fE#H/In Addition « Note : AFE, BHERED T2, FEROR S TREER % M S 70 < TRV, EBRICBEE
STBRICIE, HEHEOHWIC LD | ER~OHFZMRT 5L & bIT, VAR— MEEZRA L. 2 72T NGP F55
B L OBBROFHE 2R T, AR HOBENRRISND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




SeERNARL 2RV / Advanced Brain Science Lecture V

R« VME/Required « Elective :
BArE/Credit(s) : 1
U BB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. ##%HEB/Class Subject : JiEAl#5#%7E V/ Advanced Brain Science Lecture V

2. BEDODHK EME/Object and Summary of Class : 3|12, LB HITRRED %.[‘%5 Hjﬁ%fsﬂz7lﬂ77A MEaBkst (R
)] (B$#r : Neuro Global Program) JB{&/E & foEOf_%@%xT%&TZD RIS Te i 8 D EERN D INEL R OER &
179, FFMIIET I NDHREMEIZH D2, 2 HRETEF~6 2~y GRERE 7.5|EI§J\) *%E@%qjﬁﬁ%%ﬁ‘/\ 1 AL ET 5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. ZEDBEREE/Goal of Study : I ICIHOIFIEZHED DAFFEE1Z L 2 A2 O #FE, NP JBEAIT, BETT510dH
7o T, THE TOMBEIIFE O BB ER R EZ FITHOT 2721 Tl BFIOEFHREZM > THWDLZ EnRkDbN, £
. BB OMMBO B OFRITEN T A ZEATND = L SEIE S5, KREEZHET S LT, Ath. MBEOK TN
WCEET S L AREL TS,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EETE/Contents and Progress Schedule of the Class : BHft H#21%. BAFF. NGP AR— A — %%
WMLUTABSHD, BEOFEEICELL#EREZ, ISTUEZNLTARL, A v F—F v MRELTHHERLH B,

SN ﬁﬂéif}k?@?sﬁ%%biﬂ%ﬁéo FIR—, KRS T L b BETEHFCHIZ RN Z L3R D12, FHERIZEE)E 25 H
LTS,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BB TEE/Evaluation Method : 2575 D &R iocl:U‘\ HUHBIC L - TERA - FHIA TN D, HERN., Ea~0S
M, E~OI A, LiR— FARZREDRES I, BRAEMICHEI SIS,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. ZFHRER LB EE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. fEHE38/Language Used in Course : J53E. HAGE
English, Japanese

9. #=/Classroom : PAEH= 1T, FEFF. NGP R—AR_X—% 2B L CAR ISR A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %E2737, /Note:”O”Indicatesthe practicalbusiness

11. Z0ff - {5 /In Addition « Note : AFE, BFERED T2, FEYOR A TREER % M S 7 < TRV, EBRICBEE
STBRICIE, HEHEOHWIC LD | ER~OHFZMRT 5L & bIT, VAR— MEEZRA L. 2 72T NGP F55
B L OBBROFHE 2R T, AR HOBENRRISND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




SetERNARL 23 VL / Advanced Brain Science Lecture VI

R« VME/Required « Elective :
BArE/Credit(s) : 1
LB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. %% B /Class Subject : JeiEEl 25 VI / Advanced Brain Science Lecture VI

2. BEDODHK EME/Object and Summary of Class : 3|12, LB HITRRED %.[‘%5 Hjﬁ%fsﬂz7lﬂ77A MEaBkst (R
)] (B$#r : Neuro Global Program) JB{&/E & foEOf_%@%xT%&TZD RIS Te i 8 D EERN D INEL R OER &
179, FFMIIET I NDHREMEIZH D2, 2 HRETEF~6 2~y GRERE 7.5|EI§J\) *%E@%qjﬁﬁ%%ﬁ‘/\ 1 AL ET 5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. ZEDBEREE/Goal of Study : I ICIHOIFIEZHED DAFFEE1Z L 2 A2 O #FE, NP JBEAIT, BETT510dH
7o T, THE TOMBEIIFE O BB ER R EZ FITHOT 2721 Tl BFIOEFHREZM > THWDLZ EnRkDbN, £
. BB OMMBO B OFRITEN T A ZEATND = L SEIE S5, KREEZHET S LT, Ath. MBEOK TN
WCEET S L AREL TS,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific
findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T L EETE/Contents and Progress Schedule of the Class : BHft H#21%. BAFF. NGP AR— A — %%
WMLUTABSHD, BEOFEEICELL#EREZ, ISTUEZNLTARL, A v F—F v MRELTHHERLH B,

SN ﬁﬂéif}k?@?sﬁ%%biﬂ%ﬁéo FIR—, KRS T L b BETEHFCHIZ RN Z L3R D12, FHERIZEE)E 25 H
LTS,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. BB TEE/Evaluation Method : 2575 D &R iocl:U‘\ HUHBIC L - TERA - FHIA TN D, HERN., Ea~0S
M, E~OI A, LiR— FARZREDRES I, BRAEMICHEI SIS,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. ZFHRER LB EE/Textbook and References :
7. RERBNNF{E/Preparation and Review :

8. fEHE38/Language Used in Course : J53E. HAGE
English, Japanese

9. #=/Classroom : PAEH= 1T, FEFF. NGP R—AR_X—% 2B L CAR ISR A,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %E2737, /Note:”O”Indicatesthe practicalbusiness

11. Z0ff - {5 /In Addition « Note : AFE, BFERED T2, FEYOR A TREER % M S 7 < TRV, EBRICBEE
STBRICIE, HEHEOHWIC LD | ER~OHFZMRT 5L & bIT, VAR— MEEZRA L. 2 72T NGP F55
B L OBBROFHE 2R T, AR HOBENRRISND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




SeERN AL 2R VI / Advanced Brain Science Lecture VII

R« VME/Required « Elective :
BArE/Credit(s) : 1
LB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. $#¥EB/Class Subject : SLHEMNEL IR VI

Advanced Brain Science Lecture VII

2. BEDBHLHE/Object and Summary of Class: (2. EEHBMIFRENOEELFEIRFZR T 0 7T A THEaEs (IR
)] (W&FF : Neuro Global Program) JEf&4: & fotot%)@%ﬁ%}:‘féo SR SEsm O WFFE % 1 6D 2 R Al 23 A 2B O 3% %
179, FFMNIIET INDREMEIZH D2, 2 HRETRF~6 2~y GRFERFIET.50)) BEOEFHFEREZITV., 1B ET5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERE/Goal of Study : LMD LMD HAFFEE I L DIMBF AR O, NGP BIEAIL, BETT50H
720 T, ZTHETOMBIENMEOBREN R E F IO 57200 Tl T OFEFHREEZ M- TNDZ EnRD b, F
7o, W OHFEO B ORIIENT A FA TS Z ERHIfF S5, RlREZMT 52 LT, 4%, MEIFEOKFM ST
ICEET D LR EEET D,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific

findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T LEETE/Contents and Progress Schedule of the Class : BHft 021X, BAFF. NGP AR—A_— %%
BLTABENS, BEOFEEICNGELZ#FRE, ISTUZNLTARL, A v —Xv MRELTIREMELH S,

SN ﬂiifE@Eﬁ%ﬁbiﬂ%ﬁEo TIR—, ARSI T L b BETEMHFCHIZ RN Z LR D12, FHERIZEEE 25 H
LTLIZEN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. PURARFAHiJ15/Evaluation Method : FHESEOMN, oL 0% MBS Lo TR - A TN L. HIRIRDL, iS5
. BREA~OBY AL, LAR— FANEREDEA I, RENIHER ISR D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. #FHRER LB EE/Textbook and References :
7. REREBINFME/Preparation and Review :

8. HHE8E/Language Used in Course : ik, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERUE ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

11. ZDOM - EF5/In Addition - Note : AREEFE, BRERTED- 0, FEEWORE CRERZ H S 72 THEDZR Y, EBRICE:HE
ENTBRICIE, HLEE ORI LY, FERA~OHEEZHEET DL &I, LAR— MEEZRA L, AREN R T, NGP FHE
RBIOHEBROTHE 2T, ARBOBENRFEEND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation




SeERN AL 2|V / Advanced Brain Science Lecture VIII

R« VME/Required « Elective :
BArE/Credit(s) : 1
U BB /Instructor : & f#—HE8 KENICHIRO TSUTSUI
2R - i#K/Day/Period : WAELET Tt Zfth
B EF U > /Course Numbering :
AT 4 TH:EPR B /Course of Media Class :

1. $#¥EB/Class Subject : SLHEMNEL VI

Advanced Brain Science Lecture VII

2. BEDBHLHE/Object and Summary of Class: (2. EEHBMIFRENOEELFEIRFZR T 0 7T A THEaEs (IR
)] (W&FF : Neuro Global Program) JEf&4: & fotot%)@%ﬁ%}:‘féo SR SEsm O WFFE % 1 6D 2 R Al 23 A 2B O 3% %
179, FFMNIIET INDREMEIZH D2, 2 HRETRF~6 2~y GRFERFIET.50)) BEOEFHFEREZITV., 1B ET5,

Those who has started NGP from the Ph.D. course are suggested to take this “Advanced” course. This course is aimed
to train NGP students with basics and applications of the latest neuroscience. Lecturer will be invited to give
intensive course lasting approximately 2 days and 1 unit will be rewarded.

3. HEDORFERE/Goal of Study : LMD LMD HAFFEE I L DIMBF AR O, NGP BIEAIL, BETT50H
720 T, ZTHETOMBIENMEOBREN R E F IO 57200 Tl T OFEFHREEZ M- TNDZ EnRD b, F
7o, W OHFEO B ORIIENT A FA TS Z ERHIfF S5, RlREZMT 52 LT, 4%, MEIFEOKFM ST
ICEET D LR EEET D,

Researchers of cutting edge brain science will give intensive lectures. Upon graduation, NGP students are expected
to have not only fundamental brain science knowledge but also to have the experience of using the latest scientific

findings in their own research. NGP students will aim to use the knowledge gained in this lecture to excel in their
own specific research area.

4. BEONE - T LEETE/Contents and Progress Schedule of the Class : BHft 021X, BAFF. NGP AR—A_— %%
BLTABENS, BEOFEEICNGELZ#FRE, ISTUZNLTARL, A v —Xv MRELTIREMELH S,

SN ﬂiifE@Eﬁ%ﬁbiﬂ%ﬁEo TIR—, ARSI T L b BETEMHFCHIZ RN Z LR D12, FHERIZEEE 25 H
LTLIZEN,

The actual date of the lecture will be announced through NGP web pages. Lectures that were done in the past may be
provided through ISTU for this course.

Whether this lecture will actually be held this year is still undecided. Please be prepared if by chance this
lecture is not provided. Please plan your courses well so as to be qualified for graduation.

5. PURARFAHiJ15/Evaluation Method : FHESEOMN, oL 0% MBS Lo TR - A TN L. HIRIRDL, iS5
. BREA~OBY AL, LAR— FANEREDEA I, RENIHER ISR D,

Lecturers and the designated instructor of Tohoku University will evaluate. Students’ attendance to the class,
participation to discussions, and quality of presentation, and the final report will be rated.

6. #FHRERB L UBEE/Textbook and References :
7. REREBINFME/Preparation and Review :

8. HHE8E/Language Used in Course : ik, HAGE
English, Japanese

9. #=/Classroom : BAMEHERIL, B, NP R —AX—VEE@EL TAMINS,
The actual classroom of the lecture will be announced through NGP web pages.

10. %a% ERERU? ¥ /Practicalbusiness :
KO, EB - EEORETHDLZ L %2737, /Note:”O”Indicatesthe practicalbusiness

11. ZDOM - EF5/In Addition - Note : AREEFE, BRERTED- 0, FEEWORE CRERZ H S 72 THEDZR Y, EBRICE:HE
ENTBRICIE, HLEE ORI LY, FERA~OHEEZHEET DL &I, LAR— MEEZRA L, AREN R T, NGP FHE
RBIOHEBROTHE 2T, ARBOBENRFEEND,

As whether this lecture will actually be held this year or not is still undecided, registering for this lecture at
the start of the fiscal year is not needed. When this lecture is actually held, the designated lecturer will likely
check the attendance of each NGP students to the lectures, verify their report, and submit the evaluation to the
NGP office and the educational affairs office. This lecture will be registered upon acceptance of this evaluation







