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f=H ®& REFHE - BT Email: tsubata.imm @ mri.tmd.ac.jp
FlEELE /N fE— BET ) LERT - AR Email: ken-1.cgen@ mri.tmd.ac.jp
FHE b PFHRERFESE - B Email: jun.cgen@ mri.tmd.ac.jp
ik & BEIEYS /) LADE - £24% | Email nsato.epi@ mri.tmd.acjp
it IEBR PFEFDE - BB Email: muramatsu.epi@ mri.tmd.ac.jp
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8. EE
C. David Allis et a/. “EPIGENETICS” , Cold Spring Harbor Laboratory Press
I vty )LRESE Peter Parham (B55R HEA#EE) MEDSI
Peter Parham, “The immune system” (Third edition), Garland Science
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Bioscience 1
(Code: 6110 1styear 3 Units)

1. Instructors

Department of Epigenetics

Professor: Fumitoshi Ishino E-mail: fishino.epgn@ mri.tmd.ac.jp

Assistant Professor: Ryuichi Ono E-mail: onoryu.epgn @ mri.tmd.ac.jp

Lecturer: Shin Kobayashi E-mail: kobayashi.mtt@ mri.tmd.ac.jp
Department of Immunology

Professor: Takeshi Tsubata E-mail: tsubata.imm @ mri.tmd.ac.jp
Department of Therapeutic Genomics

Associate Professor: Ken-ichi Kozaki Email: ken-1.cgen@ mri.tmd.ac.jp
Department of Molecular Cytogenetics

Assistant Professor: Jun Inoue Email: jun.cgen @ mri.tmd.ac.jp
Department of Molecular Epidemiology

Professor: Masaaki Muramatsu  E-mail: muramatsu.epi @ mri.tmd.ac.jp

Department of Epigenetic Epidemiology
Associate Professor: Noriko Sato E-mail: nsato.epi @ mri.tmd.ac.jp

2. Educational Policy
Introduce useful information from the latest biology to basic medicine to attendants.

3. Goals
The Bioscience I Program offers lectures on several important topics in Molecular Biology,
Genetics, Epigenetics, Developmental Biology and Engineering, Cell Biology and Biochemisty.
The major purpose of the program is to obtain the latest information on Genomics, Epigenetics
and Immunology and to train scientific mind as well as logical thinking skills necessary to become
independent researchers.

4 . Description
Molecular mechanisms on several fundamental biological phenomena related to embryonic
development, cell differentiation and immune system are introduced and several human diseases
due to breakdown of normal regulation, such as genomic imprinting diseases, cancers,
immunodeficiency and allergy, will be discussed.

5. Schedule
Next Page
6. Grading

Attendance to lectures and reports are evaluated.

7. Office hours
9:00-10:00 am on every Monday Contact person: Fumitoshi Ishino (Department of Epigenetics)

8. Reference

C. David Allis et al “EPIGENETICS”, Cold Spring Harbor Laboratory Press
Peter Parham, “The immune system” (Third edition), Garland Science



Schedule

13 : 00~15: 15

(Floor 23, M&D Tower)

Day Topics
No Time Venue Instructor
May 9, 2013 Genetics and epigenetics . A
! 13 : 00~15 : 15 (Floor 23, M&D Tower) Fumitoshi Ishino
May 10, 2013 Retrotransposons and mammalian genome .
2 13: 00~15: 15 (Floor 23, M&D Tower) Ryuichi Ono
May 17, 2013 Early development of male and fgma}e . ‘
3 13 - 00~15 - 15 embryos and X chromosome Inactivation Shin Kobayashi
' ' (Floor 23, M&D Tower)
4 May 24, 2013 Basic mechanisms for antibody responses
13:00~15: 15 (Floor 23, M&D Tower)
5 May 31, 2013 Self-tolerance and autoimmunity
13 : 00~15: 15 (Floor 23, M&D Tower)
. June 7, 2013 Antigen receptc;re' Ss;%"rlllzglg and immune Takeshi Tsubata
13:00~15 - 15 (Floor 23, M&D Tower)
7 June 14, 2013 Developrirﬁrr:u(;fen;:;};(;iss ;;) controll
13:00~15 - 15 (Floor 23, M&D Tower)
8 June 21, 2013 Genetic aberrations in cancer
13:00~15: 15 (Floor 23, M&D Tower) Kenrichi Kozaki
9 June 28, 2013 Epigenetic aberrations in cancer enncht Rozakl
13 : 00~15: 15 (Floor 23, M&D Tower)
July 5, 2013 Molecular and cellular pathobiology in
10 13- 00~15 - 15 cancer Jun Inoue
' ’ (Floor 23, M&D Tower)
July 12, 2013 Therapeutic genomics for personalized . .
11 13- 00~15 15 medicine in cancer Ken-ichi Kozaki
' ' (Floor 23, M&D Tower)
July 19, 2013 Genomics and epigenomics of common .
12 13- 00~15 - 15 disease Noriko Sato
' ' (Floor 23, M&D Tower)
July 26, 2013 Genome epidemiology : Interactlon '
13 13- 00~15 - 15 between gene and environment Masaaki Muramatsu
' ' (Floor 23, M&D Tower)
September 6, 2013 Developmgntal origin of health and
14 13- 00~15 - 15 disease (DOHaD)
' ' (Floor 23, M&D Tower) )
. ; — Noriko Sato
Personalized and genomic medicine in
September 13, 2013
15 common desease
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1. Instructors
Professor Hiroshi Nishina
Associate Professor Jun Hirayama
Assistant Professor Yoichi Asaoka
Professor Hiroshi Shibuya
Associate Professor Toshiyasu Goto
Assistant Professor Atsushi Sato
Associate Professor Hidenori Aizawa
Professor Yoshio Miki
Hirofumi Arakawa
Kenkichi Masutomi
Tsutomu Ohta
Genichiro Ishi
Masahiro Yasunaga

2. Educational Policy

Bioscience ]

E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail
E-mail

(Code: 6120 1styear 3 Units)

nishina.dbio@ mri.tmd.ac.jp
hirayama.dbio@ mri.tmd.ac.jp
y-asaoka.dbio@ mri.tmd.ac.jp
shibuya.mcb@ mri.tmd.ac.jp
gotomcb @ tmd.ac.jp
sato.mcb@ mri.tmd.acjp
haizawa.aud @ mri.tmd.ac.jp
miki.mgen @ mri.tmd.ac.jp
harakawa @ nce.go.jp
kmasutom @ nee.go.jp
cota@nce.go.jp

gishii @ east.ncc.go.jp
mayasuna @ east.ncc.go.jp

It is the mission of these lectures to provide a wide spectrum of knowledge covering recent advanced
1n biology and basic medicine that can be used by students to conduct their own research projects.

3. Goals

You will learn how to carry out a range of studies employing methods used in the fields of
developmental engineering, genetics, cell biology, molecular biology, and biochemistry, ete. Your goal
1s to learn current techniques of signal transduction analysis as well as modern methods in
neuroscience and cancer research. You will then apply these techniques and logical thought to solving

relevant scientific problems.

4 . Description

Lecturers will give overviews of various important biological phenomena in vertebrates and their
underlying molecular mechanisms. We will discuss how failures of normal functions are related to

mechanisms of pathogenesis.

5. Schedule
Next Page
6. Grading

Students will be graded on the quality and originality of their final report and/or presentation during

a lecture.

7. Office hours
Fridays between 9:45 am-12 noon

8. Reference Books

1. Molecular Cell Biology, Sixth Edition, by Lodish et al., W. H. Freeman and Company
2. Neuroscience: Exploring the Brain, Third Edition, by Mark F. Bear, Barry W. Connors and

Michael A. Paradiso, Lippincott Williams & Wilkins



Schedule

9:45~12:00

(Floor 23, M&D Tower)

Day Topics
No Time Venue Instructor
May 9, 2013 Signaling pgthways involved in the ' o
1 9 : 45~12 - 00 regulation of organogenesis Hiroshi Nishina
] ' (Floor 6, Building 3)
May 10, 2013 Slgnahng pathways‘ 1nvo1ved in the ‘
2 9 - 45~12 - 00 regulation of the circadian clock Jun Hirayama
' ' (Floor 23, M&D Tower)
May 17, 2013 Cancer Genetics and Biology: lessons from ' .
3 9 - 45~12 - 00 p53 Hirofumi Arakawa
' ' (Floor 23, M&D Tower)
Teromere maintenance, carcinogenesis
4 QM%L};%,l ; 01(;3 0 and cancer stem cell Kenkichi Masutomi
' ' (Floor 23, M&D Tower)
May 31, 2013 Cellular Signal Transduction I . R
° 9:45~12: 00 (Floor 23, M&D Tower) Hiroshi Shibuya
Jun 7, 2013 Cellular Signal Transduction 1T .
6 9 : 45~12 : 00 (Floor 23, M&D Tower) Toshiyasu Goto
Jun 14, 2013 Cellular Signal Transduction III .
7 9: 45~12 : 00 (Floor 23, M&D Tower) Atsushi Sato
Jun 21, 2013 Slgnahng pathways involved in the .
8 9 - 45~12 - 00 regulation of early development Yoichi Asaoka
' ' (Floor 23, M&D Tower)
9 Jun 28, 2013 Developmental Neuroscience
9:45~12:00 (Floor 23, M&D Tower)
July 5, 2013 Behavioral and Cognitive Neuroscience . Ca-
10 9:45~12: 00 (Floor 23, M&D Tower) Hidenori Aizawa
1 July 12, 2013 Recent Topics in Neuroscience
9:45~12: 00 (Floor 23, M&D Tower)
July 19, 2013 Biology and genetics of carcinogenesis N ers
12 9:45~12: 00 (Floor 23, M&D Tower) Yoshio Miki
July 26, 2013 Control of transcription and DNA repair in
13 9:45~12 : 00 cancer Tsutomu Ohta
' ' (Floor 23, M&D Tower)
September 6, 2013 New cancer ]91010gy based on the o )
14 9 45~12 : 00 microenvironment context Genichiro Ishii
' ' (Floor 23, M&D Tower)
DDS (Drug Delivery System) in cancer
15 September 13, 2013 chemotherapy Masahiro Yasunaga
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Genome Informatics

(Code: 6130 1styear 3 Units)

1. Instructors

Hiroshi Tanaka Email‘tanaka@ bioinfo.tmd.ac.jp
Fengrong Ren Email:ren @ bioinfo.tmd.ac.jp
Takeshi Hase Email'hase @ bioinfo.tmd.ac.jp
Kaoru Mogushi Email:mogushi @ bioinfo.tmd.ac.jp

2. Educational Policy

Genome is inherited information in species on the earth holding encoded messages of biological
evolution. Genome informatics (bioinformatics) have decoded the inherited messages in part and
elucidated marvelous facts of how the living organisms evolved and diversified. This class instructs
you Genome informatics (bioinformatics), the systematized knowledge of computational sciences for
biological studies.

3. Goals

Understand knowledge and technologies on Genome informatics (bioinformatics) so as to research
into a leading edge problem in this filed.

4. Description
By taking classes and exercises, obtain practical ability for Genome informatics (bioinformatics).

5. Schedule
Next Page
6. Grading

Attendance and final examination.

7. Office hours
9:00-10:00, Monday, Chief Instructor Professor Tanaka’s room.

8. Reference

9. Notes



Schedule

No ,I]ng; g‘;e)ilsz Instructor
May 7, 2013 Introduction to Bioinformatics . .
1.2 13: 82)~16 : 10 (Floor 21, M&D Tower) Hiroshi Tanaka
34 May 14, 2013 Virus Evolution Fengrong Ren
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
56 May 21, 2013 Systems Biology (1,2)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
- May 28, 2013 Systems Biology (3,4)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower) Talkeshi Hase
9.10 June 4, 2013 Systems Drug Design (1,2)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
11.19 June 11, 2013 Systems Drug Design (3,4)
’ 13 : 00~16: 10 (Floor 21, M&D Tower)
13.14 June 18, 2013 Bioinformatics (1,2)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
15.16.17 June 25, 2013 Bioinformatics (3,4)
o 13 : 00~17 : 50 (Floor 21, M&D Tower)
July 2, 2013 Omics Informatics (1,2) )
18,19 13 : g0~16 - 10 (Floor 21, M&D Tower) Kaoru Mogushi
90.91 July 9, 2013 Omics Informatics (3,4)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
99,93 July 16, 2013 Omics Analysis (1,2)
’ 13 : 00~16 : 10 (Floor 21, M&D Tower)
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1. Instructors

Advanced Biofunctional Molecules

(Code:

6140 1styear 3 Units)

Instructors

Name Course - Title Contact Information
. . . . Organic and Medicinal . .
Chief Instructor Hiroyuki Kagechika . Email: kage.chem @ tmd.ac.jp
Chemistry, Professor
Structural Biol
Nobutoshi Ito ructurat biology E-mail: ito.str@ tmd.ac.jp

Professor

Medicinal Chemist

Hirokazu Tamamura edicmas LRemIsty Email: tamamura.mr@ tmd.ac.jp

Professor

Takamitsu Hosoya

Chemical Bioscience
Professor

Email: thosoya.cb @ tmd.ac.jp

Teikichi Tkura

Structural Biology
Associate Professor

Email: ikura.str@ tmd.ac.jp

Tomoya Hirano

Biofunctional Molecular
Science
Associate Professor

Email: hira.chem @ tmd.ac.jp

Wataru Nomura

Molecular Biomedicine
Associate Professor

Email: nomura.mr@ tmd.ac.jp

Organic and Medicinal
Shinya Fujii Chemistry, Assistant Email: fujis.chem @ tmd.ac.jp
Professor
Biofunctional Molecular
Shigeru Ito Science Email: ito.chem @ tmd.ac.jp

Assistant Professor

Tetsuo Narumi

Molecular Biomedicine
Assistant Professor

Email: tenarumi.mr @ tmd.ac.jp

Chemical Bioscience

S Yosid. Email: s-yoshida.cb@ tmd.ac,j
uguru Yosida Assistant Professor mail: s-yoshida.c md.ac.jp
) Chemical Biosci ) . .
Yuto Sumida e@ca roseience Email: sumida.cb@ tmd.ac.jp
Assistant Professor
Organic and Medicinal
Shuichi Mori Chemistry, Assistant Email: s-mori.omc@ tmd.ac.jp
Professor
Organic and Medicinal .
. . . E-mail:
Mari Yuasa Chemistry, Assistant .
myuasa.chem @ tmd.ac.jp
Professor

2. Educational Policy

Chemical knowledge and technology is significant in various fields including chemical biology, sensing
biology, medicinal chemistry, and materials sciences. This course deals with fundamentals on development
of biofunctional molecules and their applications.

3. Description
The fundamental knowledge and technology related to molecular design, synthesis and functional
analysis will be lecture. The recent topics on biofuctional molecules will be discussed.

4. Schedule
See blow



5. Grading

Attendance (50%) and Report (50%)

6. Office hours
every Monday and Tuesday, 15:00-17:00 From April to December, 2012
To Hiroyuki Kagchika

7 . Reference
Chemical Biology (L. Schreiber, T. kapoor, G. Wess Eds, WILEY-VCH) ; PROTEIN TARGETING WITH SMALL

MOLECULES - Chemical Biology Techniques and Applications
V & Gronemeyer, H., Academic Press) .

8. Notes

Schedule will be changed depending on the number of students.

(Wiley) ; The Nuclear Receptors FactsBook (Laudet,

Schedule
No ’11‘3121}; ?72?115: Instructor
1 April 13, 2013 Overview of Biofunctional Molecules Hiroyuki Kagechika
10 : 00~12: 15 (Seminar room at 3 F,Building21) Tomoya Hirano
> April 26, 2013 Biofunctional Molecules in Chemical Biology q Vosid
18 : 00~20 : 15 (Seminar room at 3 F, Buiding21) uguru Yosida
May 11, 2013 Biofunctional Molecules in Sensing Biology . )
3 10 : 00~12: 15 (Seminar room at 3 F, Buiding21) Shuichi Mori
June 1, 2013 Biofunctional Molequles in Medicinal .
4 10 : 00~12 - 15 . Chemistry o Shigeru Ito
(Seminar room at 3 F, Buiding21)
5 July 6, 2013 Biofunctional Molecules in Supramolecular Shi Fuiis
10 : 00~12 : 15 Chemistry (Seminar room at 3 F, Buiding21) hya fun
A Exercise of Development Biofunctional .
ugust 2, 2013 Hirokazu Tamamura
6 18 : 00~20 : 15 Molecules 1 Tetsuo Narumi
' ' (Seminar room at 3 F, Buiding21)
August 9, 2013 Exercise of Development Biofunctional Takamitsu Hosoya
7 18 : 00~20 : 15 Molecules 11 Suguru Yosida
' ' (Seminar room at 3 F, Buiding21) gurt
August 16, 2013 Exercise of Development Biofunctional Takamitsu Hosoya
8 18 : 00~20 : 15 Molecules II Yuto Sumida
' ' (Seminar room at 3 F, Buiding21)
9 September 7, 2013 Screening for Biofunctional Molecules Mari Yuasa
10 : 00~12 : 15 (Seminar room at 3 F, Buiding21)
10 September 20, 2013 Structural Biology and Biofunctional Nobutoshi Ito
18 : 00~20 : 15 Molecules (Seminar room at 3 F, Buiding21) Teikichi Tkura
1 October 18, 2013 Biofunctional Molecules in Gene Chemistry Wataru Nomura
18 : 00~20: 15 (Seminar room at 3 F, Buiding21)
November 9, 2013 Organic Synthesis and Biofunctional .
12 10 - 00~12 - 15 ' Molecules o Yuto Sumida
(Seminar room at 3 F, Buiding21)
November 29, 2013 Organig React.ion Mechanisms and .
13 18 - 00~20 : 15 Blofunctlonal Molecglgs Tetsuo Narumi
(Seminar room at 3 F, Buiding21)
14 December 7, 2013 Biofunctional Molecules and Biomaterials Hiroyuki Kagechika
10 : 00~12: 15 (Seminar room at 3 F, Buiding21) Tomoya Hirano
15 December 14, 2013 Biofunctional Molecules and Drug Discovery | Hiroyuki Kagechika
10 : 00~12: 15 (Seminar room at 3 F, Buiding21) Tomoya Hirano
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Bio-Functional Medical Materials and Devices

1. Instructors

Akio Kishida E-mail
Kazuo Takakuda E-mail
Tsuyoshi Kimura E-mail
Wei Wang E-mail
Kwangoo Nam Email:

Lecturers to be noticed

2. Educational Policy

(Code: 6150 1styear 3 Units)

kishida.mbme @tmd.ac.jp
takakuda.mech@tmd.ac.jp
kimurat.mbme @ tmd.ac.jp
wang.mech@tmd.ac.jp
nam.mbme @ tmd.ac.jp

This course gives the understanding of the usage of biomaterial in clinical field. Fabrication and
design process of medical devices are also lectured

3. Goals

The goal of this course is to understand the biological responses to the medical materials and the

devices and to learn how to control them.

4 . Description

This course deals with fundamental characteristics of medical materials and devices. Designing
medical devices for realizing bio-function and their application are introduced through recent

outcome from advanced research field.

5. Schedule
Next Page
6. Grading

Grading is comprehensively judged from attendance and examination during lectures.

7 . Office hours

Questions on lectures are welcomed as needed.

8. Reference

Textbooks, references, and papers are suggested during lectures.

9. Notes
None



Schedule

No ,gfg’e ?7211)115: Instructor
, May 13, 2013 Intlzoduction to Biomatex)‘ials
18 : 00~20 : 15 Floor 3, Building 21. e
o May 14, 2013 Artificial Organs Aklo Kishida
18 : 00~20 : 15 (Floor 3, Building 21.)
May 15, 2013 Tissue Engineering nnd Regenerative
3 18 - 00~20 - 15 Med1c.:1n‘e Kwangoo Nam
(Floor 3, Building 21.)
4 May 16, 2013 Drug Delivery System
18 : 00~20 : 15 (Floor 3, Building 21.) T 1 Kimur
5 May 17, 2013 Gene Therapy/Gene Delivery System Suyos e
18 : 00~20 : 15 (Floor 3, Building 21.)
6 Jun 17, 2013 Biomechanics of Tissues
18 : 00~20 : 15 (Floor 3, Building 21.)
Jun 18, 2013 Biomechanics of Materials
7 18 : 00~20 : 15 (Floor 3, Building 21.) Kazuo Takaluda
8 Jun 19, 2013 Reconstruction of Motor Organs
18 : 00~20 : 15 (Floor 3, Building 21.)
9 Jun 21, 2013 Regeneration of soft tissues
18 : 00~20 : 15 (Floor 3, Building 21.) .
; Wei Wang
10 Jun 24, 2013 Regeneratlon of Organs
18 : 00~20 : 15 (Floor 3, Building 21.)
1 July 22, 2013
18 : 00~20 : 15
19 July 23, 2013
18 : 00~20 : 15
13 July 24, 2013 To be noticed Lecturer to be
18 : 00~20 : 15 (Floor 3, Building 21.) noticed
14 July 25, 2013
18 : 00~20 : 15
15 July 26, 2013
18 : 00~20 : 15
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Biomaterials Science and Engineering
(Code: 6160 1styear 3 Units)

1. Instructors

Yusuke Tsutsumi E-mail tsutsumi.met@ tmd.ac.jp
Takao Hanawa E-mail hanawa.met@tmd.acjp
Kimihiro Yamashita E-mail yama-k.ber@tmd.ac.jp
Miho Nakamura E-mail miho.ber@tmd.ac.jp
Naohiro Horiuchi E-mail nhori.bcr@tmd.ac.jp
Nobuhiko Yui E-mail yui.org@tmd.acjp
Ji-Hun Seo E-mail seo.org@tmd.ac.jp
Atsushi Tamura E-mail tamura. org@tmd.acjp
Akiko Nagai E-mail nag-ber@tmd.ac.jp
Kosuke Nozaki E-mail k.nozaki.fpro@tmd.ac.jp

2. Educational Policy

This course gives the understanding of properties of metals, ceramics, and polymers used for
medical implant, devices, and artificial organs. Design and process of biomaterials to achieve optimal
bio-function are also lectured.

3. Goals

The goal of this course is to understand and discuss characteristics of metals, ceramics, and
polymers for biomedical applications. Appropriate selection and design of materials for biomaterials
can be acquired.

4 . Description

This course deals with fundamental characteristics of metals, ceramics, and polymers. Design of
materials for bio-functionalization and its application are introduced through recent textbooks and
papers.

5. Schedule
Next Page
6. Grading

Grading is comprehensively judged from attendance and examination during lectures.

7. Office hours
Questions on lectures are welcomed as needed.

8. Reference
Textbooks, references, and papers are suggested during lectures.

9. Notes
None



Schedule

Day Topics
No Time Venue Instructor
, May 13, 2013 Introduction to metals for medicine
14 : 00~16 : 15 (Floor 1, Building 22.)
May 20, 2013 Microstructure and cryst.al. strucure of
2 14 : 00~16 : 15 metals for medicin Takao Hanawa
' ' (Floor 1, Building 22)
May 27, 2013 Mechgmcal propertis of metals for
3 14 - 00~16 - 15 medicine
' ' (Floor 1, Building 22.)
4 Jun 3, 2013 Surface chemistry of metals for medicine
14 : 00~16 : 15 (Floor 1, Building 22.)
. Jun 10, 2013 Surfacemodc;fi)ggitclg?e of metals for Yusuke Tsutsumi
14:00~16 : 15 (Floor 1, Building 22.)
Junl7, 2013 Basic chemistry of bioceramics o .
6 14 : 00~16 : 15 (Floor 1, Building 22) Kimihiro Yamashita
5 Jun 24, 2013 Synthesis of bioceramics-1
14 : 00~16: 15 (Floor 1, Building 22.) Akiko Nagai
8 July 1, 2013 Synthesis of bioceramics-2 &
14 : 00~16 : 15 (Floor 1, Building 22)
July 8, 2013 Processing of bioceramics . oL
° 14 : 00~16 : 15 (Floor 1, Building 22.) Naohiro Horiuchi
July 8, 2013 Surface chemistry of bioceramics .
10 18 : 00~20 : 15 (Floor 1, Building 22) Miho Nakamura
11 July 22, 2013 Introduction of organic biomaterials
14 : 00~16 : 15 (Floor 1, Building 22.)
i i i Nobuhiko Yui
July 29, 2013 Interfacial .chemlst.ry of organic obuhiko Yui
12 14 - 00~16 - 15 biomaterials
' ] (Floor 1, Building 22.)
August 5 2013 Multiphase organic biomaterials .
13 14 : 00~16 : 15 (Floor 1, Building 22.) Ji-Hun Seo
August 19, 2013 Organic biomaterials for nanoscience 1 )
14 14 : 00~16 : 15 (Floor 1, Building 22.) Atsushi Tamura
August 26, 2013 Organic biomaterials for nanoscience 2 . .
15 14 : 00~16 : 15 (Floor 1, Building 22) Nobuhiko Yui
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Nanobiotechnology
(Code: 6170 1styear 3 Units)

1. Instructors
Contact person: Yuji Miyahara
Professor, Institute of Biomaterials and Bioengineering
E-mail miyahara.bsr@tmd.ac.jp

2. Educational Policy

Focus on life’s hierarchical structural elements ranging from (bio)molecules to cells, tissues and
organisms. Deepen understanding of functions and mechanisms responsible for homeostasis and
diseases along with clinical importance of detecting biomarkers. Introduce micro- and
nanotechnologies, their advantages, methodologies, materials and functions as devices. Educate
individuals so as to grasp integrative knowledge and skills on the fields related to nanobiotechnology
and to pave the way for new frontier of medical systems.

3. Goals

Matured knowledge on micro- and nanotechnologies, their principles and characteristics. Ability to
design devices for detection and analysis of life. Comprehension of the state-of-the-art trends in
nanobiotechnology related researches and ability to interrelate and discuss them.

4. Description

Provide an overview of basic functions of life in the context of its hierarchical structuring from
molecules up to cells and tissues. Provide examples of systems enabled by integrating life with
functional materials and devices. Introduce latest topics in the field of nanobiotechnology, discuss
their impacts on medicine and right future directions.

5. Schedule
Next Page
6. Grading

Attendance and exam

7. Office hours
Every Monday from 9 AM to 10 AM. Contact person: Yuji Miyahara

8. Reference
Textbooks and other materials will be provided by instructors at each necessary occasion.

9. Notes



Schedule

Day Topics
No Time Venue Instructor
May 8, 2013 Physic for panobiotechno}ogy
1 13 : 00~14 : 30 Scalling law in nano and micor (1)
' i (Floor 3, Building 21.)
May 8, 2013 Physic for panobiotechno_logy
2 14 - 40~16 - 10 Scalling law in nano and micor (2)
] ] (Floor 3, Building 21.)
May 15, 2013 Physjc for ganobiotechnology
3 13 : 00~14 : 30 Micro fluid dynamics (1)
i ) (Floor 3, Building 21.)
May 15, 2013 Phys.ic for n.anobiotec.hnology
4 ) : Micro fluid dynamics (2)
14 : 40~16 : 10 1 1
(Floor 3, Building 21.) ..
- - Kenji Yasuda
Physic for nanobiotechnology
May 22, 2013 . .
5 13 - 00~14 : 30 Micro opticss (1)
] ] (Floor 3, Building 21.)
May 22, 2013 Physic fqr nanol?iotechnology
6 14 - 40~16 - 10 Micro opticss (2)
] ] (Floor 3, Building 21.)
5 May 29, 2013 Phygic for nanobiotechpo%o)gy
13 : 00~14 : 30 Micro thermoc_lyl}amlcs 1
(Floor 3, Building 21.)
s May 29, 2013 Phygic for nanobiotech.noéo;gy
14 : 40~16 : 10 Micro thermodypamlcs 2
(Floor 3, Building 21.)
June 5, 2013 Mateﬁals Scie_nce for Na_nobiotgcbnology-l
9 13 - 00~14 : 30 Physicochemistry of solid-liquid interfaces
) ) (Floor 3, Building 21.)
Materials Science for Nanobiotechnology-2
10 June 5, 2013 Functionalized interfaces for recognition of
14 : 40~16: 10 biomolecules
(Floor 3, Building 21.)
June 12, 2013 Majcerials Sgience for Nanobiotec.hnology-.3
11 13 : 00~14 - 30 Semiconducting property and device functions
' ) (Floor 3, Building 21.)
June 12,2013 Ma.ter.ials Science fpr I\.Ianobio.tecl'mol(.)gy-él
12 14 - 40~16 : 10 Principle and application of bio-transistors
) ) (Floor 3, Building 21.) Yuji Miyahara
June 19, 2013 Materials.Scien.ce for Nanobiotechnology-§ .
13 13 - 00~14 : 30 DNA analysis devices and personalized medicine
i i (Floor 3, Building 21.)
June 19, 2013 Materigls Science for Nanobiotechnology-6
14 14 - 40~16 - 10 Functional polymers and nanotechnology
] ] (Floor 3, Building 21.)
June 26, 2013 Materials Science foy Ne.mobio“‘cechnology;’Y
15 13 - 00~14 : 30 Property and application of “smart gels
' ' (Floor 3, Building 21.)
June 26, 2013 Materials Science for Nanobiqtechnf)logy:S
16 14 - 40~16 : 10 New direction of fibrous protein engineering
' ' (Floor 3, Building 21.)
July 3, 2013 Biomedi'cal'Devices and Instrumentation-1
17 13 - 00~14 : 30 Basic principle of the biosensor
i i (Floor 3, Building 21.)
Biomedical Devices and Instrumentation-2
18 1 4J_u{§)i’, ?21_310 Soft-MEMS and Wearable devices
' ' (Floor 3, Building 21.)
July 10, 2013 Biomedical ngiqes and Instrumentatiop-B
19 13 : 00~14 : 30 Physical monitoring using wearable devices
) ) (Floor 3, Building 21.)
July 10, 2013 Biomedical Devices and Instrumentation-4
20 14 - 40~’1 6:10 Gas-phase biosensors for volatile chemicals Koji Mitsubayashi
) ) (Floor 3, Building 21.)
July 17, 2013 Bipmedica_l Devices and In§trumentation-5
21 13 : 00~14 : 30 High sensitive gas monitoring
] i (Floor 3, Building 21.)
July 17, 2013 Biomedicgl Devices and Instn}mentation-G
22 14 - 40~16 - 10 Visualization of gaseous chemicals
) ' (Floor 3, Building 21.)
July 24, 2013 Biomedical Devices and Instlfumentationﬂ
23 13 : 00~14 : 30 Chemo-mech energy conversion.
) ) (Floor 3, Building 21.)
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; 6 8138 (K) Overview/ Icebreaker
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5 6 138 (K) Voice training
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3 6 4208 (K) Attractive e-mail HE&H
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4 6 4208 (K) Attractive e-mail &BE
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5 100838 (K) Fundamental slide construction &
18 : 00~19 : 30 2 BE1H 2FF)
8 100838 (K) Fundamental slide construction ;&EE
19 : 40~21:10 2 BE1H 2FF)
o 108108 (K Graphic, charting, slide design &%
18 : 00~19 : 30 (2 BE1R 2FF)
10 108108 (K) Graphic, charting, slide design &
19 : 40~21:10 (2 BE1H 2FF)
1 108178 (K) Presentation practice and feedback 1
18 : 00~19 : 30 2 BE1H 2FF) -
12 108178 (K) Presentation practice and feedback 2 ,T,;;E ?ﬁ;\
19 : 40~21 : 10 (2 BE1E 28%) Kovin Cloas
13 108248 (K) Presentation practice and feedback 3 Y
18 : 00~19 : 30 (2 BE1H 2FF)
14 108248 (K) Presentation practice and feedback 4
19 : 40~21:10 (22 BEE 1 B =EE)
15 108318 (K) Presentation practice and feedback 5
18 : 00~19 : 30 (22 BEE 1 BE =EE)
16 108318 (K) Presentation practice and feedback 6
19 : 40~21:10 (22 BEE 1 BE =EE)
17 MATH (K) Presentation practice and feedback 7
18 : 00~19 : 30 (22 BEE 1 B =EE)
18 MTATH (K) Presentation practice and feedback 8
19 : 40~21:10 (22 BEE 1 BE =EE)
19 MA14B8 (K Presentation practice and feedback 9
18 : 00~19 : 30 (22 BEE 1B =EE)
20 MA14B8 (K Presentation practice and feedback 10
19 : 40~21:10 (22 BEE 1B =EE)
91 MA21H (K Presentation practice and feedback 11
18 : 00~19 : 30 (2 BEE1/E =EE)
99 1MA218 (K Presentation practice and feedback 12
19 : 40~21:10 (2 BEE1/E =EE)
93 11A288 (K) Overview
18 : 00~19 : 30 (2 EBEE1/E =EE)




Presentation in English

(Code: 6180 1styear 3 Units)

1. Instructors
Hiroyuki Kagechika, Ph. D. , Professor, Organic and Medicinal Chemistry,
Yoshihiro Takemoto, Ph. D. , Project Professor, Institute of Biomaterials and Bioengineering
Kevin Cleary, J.D., Associate Professor, International Exchange Center
E-mail kage.chem@tmd.ac.jp (H. Kagechika); take.mech@tmd.ac.jp (for Y. Takemoto)

2. Educational Policy

This course will provide basic presentation skills for students by using the following three
approaches. 1. Interactive course with lecture and practice. 2. Checklist evaluation system by
students for each other’s presentations. 3. Video recording / feedback system. The lecture section
will be in Japanese; practical work, including presentations, will be primarily performed in English.

3. Goals
Learning basic presentation skills for students.

4 . Description

Medical researchers increasingly need to make presentations in English. Thus, it is now vitally
important to be able to communicate your thoughts and ideas effectively in the global language of
international English. To attain this ability, you will need to develop English presentation skills for
use in job interviews, international conferences and other situations. This course is aimed at
improving presentation skills through the study of techniques and practical application. As for topics,
students will present their own research. The evaluation checklist and video-recording feedback
will provide objective information to the students, allowing them to evaluate their performance.

5. Schedule
Next Page
6. Grading

Attendance and performance

7. Office hours
Every Monday and Tuesday, 15:00-17:00 from April to December, 2012
To Hiroyuki Kagchika

8. Reference
None

9. Notes
Attendance is mandatory for practical course learning.



Schedule

Day Topics
No Time Venue Instructor
1 Thurs., 13 June Overview / Icebreaker
18 : 00~19 : 30 (Floor 1, Building 22.)
o Thurs., 13 June Voice training
19 : 40~21: 10 (Floor 1, Building 22.)
3 Thurs., 20 June Attractive e-mail: Lecture
18 : 00~19 : 30 (Floor 1, Building 22.)
4 Thurs., 20 June Attractive e-mail: Practice
19 : 40~21:10 (Floor 1, Building 22.)
5 Thurs., 27 June Attractive CV: Lecture
18 : 00~19 : 30 (Floor 1, Building 22.)
6 Thurs. , 27 June Attractive CV: Practice
19 : 40~21:10 (Floor 1, Building 22.)
5 Thurs., 3 Oct Fundamental slide construction: Lecture
18 : 00~19 : 30 (Floor 1, Building 22.)
8 Thurs., 3 Oct Fundamental slide construction: Practice
19 : 40~21:10 (Floor 1, Building 22.)
9 Thurs., 10 Oct Graphic, charting, slide design Lecture
18 : 00~19 : 30 (Floor 1, Building 22.)
10 Thurs., 10 Oct Graphic, charting, slide design: Practice
19 : 40~21:10 (Floor 1, Building 22.)
1 Thurs., 17 Oct Presentation practice and feedback 1
18 : 00~19 : 30 (Floor 1, Building 22.) . ' '
Thurs., 17 Oct Presentation practice and feedback 2 leoyu}ﬂ Kagechika
12 a1 Yoshihiro Takemoto
19 : 40~21 : 10 (Floor 1, Building 22.) .
Kevin Cleary
15 Thurs., 24 Oct Presentation practice and feedback 3
18 : 00~19 : 30 (Floor 1, Building 22.)
14 Thurs., 24 Oct Presentation practice and feedback 4
19 : 40~21:10 (Floor 1, Building 22.)
15 Thurs., 31 Oct Presentation practice and feedback 5
18 : 00~19 : 30 (Floor 1, Building 22.)
16 Thurs., 31 Oct Presentation practice and feedback 6
19 : 40~21: 10 (Floor 1, Building 22.)
17 Thurs., 7 Nov Presentation practice and feedback 7
18 : 00~19 : 30 (Floor 1, Building 22.)
18 Thurs., 7 Nov Presentation practice and feedback 8
19 : 40~21: 10 (Floor 1, Building 22.)
19 Thurs., 14 Nov Presentation practice and feedback 9
18 : 00~19 : 30 (Floor 1, Building 22.)
20 Thurs., 14 Nov Presentation practice and feedback 10
19 : 40~21:10 (Floor 1, Building 22.)
91 Thurs., 21 Nov Presentation practice and feedback 11
18 : 00~19 : 30 (Floor 1, Building 22.)
99 Thurs., 21 Nov Presentation practice and feedback 12
19 : 40~21:10 (Floor 1, Building 22.)
93 Thurs., 28 Nov Overview
18 : 00~19 : 30 (Floor 1, Building 22.)




B AR S FRIEP R

RIKEN Molecular and Chemical Somatology

FBBa—F:6190 14Xk 3B

1. BEHE
&R I - WA EE

HEREE INE B ﬂﬁi@g@ggiﬁﬁ' Email: skojima @ riken.jp
EE b2 ERERTITATAT | Email osadahiro@riken jp
MR BF Eiﬁﬁiwggggiﬁﬁ' Email: sodeoka @ riken.jp
WO Eﬁiﬁggggiﬁﬁ' Email: yyoshiki @ riken.jp
EE & BRERZITEFIY | Bmail saito@ reai.xiken.jp
©m By ERERZITAFAT | Email toyoda@basexriken jp
SR BF BERZEAR Email: nimamoto@ riken.jp

MBELE ik B PR 2R Email: tsaito@riken.jp
AR HE LSRR ZERT Email: uemasa @ riken jp
Sl | B SERZRRT Email: tnakano@ riken.jp
INI 2T i a=2 et Email: kkogawa @ riken.jp
EH ORI LR ZE R Email: gohirai @ riken.jp
£I TR LT Email: mnagae @riken.jp
LI PR 2R Email: arata@ rcai.riken.jp

2. HEOHKEAH

AR FRIERE, ERREREZERIET SEDFERESYN /R FI VB - - RILEVERREL
T. EYERER. LZ2EYZ. BEEYF. HTFREF. REERERRZORRE . EF - £WFE~DIL
RZEFEYT IFHIHFTHY . HRRAUDF LOESHEEMAEMTONTIND, COLSLTHEITFORELD
AR FIZER L. REMDBIRBR[ICOVNTHET %,

3. HEHE

IEZEYE., BRERIEE. 5 FHIERES. BEEYE. HFRER. HEeEREGHFELEDNEFTH
WHNTWBEREEEN FOFER - BlElE ChERWV-ERERRZDEBMED-ODEBEMEEZEFL. BEE -
EPEADILARAEIZ DLWV TIEBREEZFED S,

4. EEOHE
E2EYE. AREHIER. SFHRRET. BEEDF. HFREE. RABEREGHPICLELGEREN
FrEERL. MRS FERV-RFOMERRZ L LITERLTLVISFHRET .

5. [REAE - EENE
IS

6. FAEHIAA
BEOBM (HE) KRRV LK— MESNTRANISTHEET S,

7. smiER

BP0 E AR MERF &R SRMN O FHR O K
HMERERE BEEARIFHIEZENE (MR EEHIRE



8. EE

= Bl EE RRMEL SRR ET (REEE. 77 /3v9). AP hiun/44Ao>— (AM7zAhL
NAFOT—REZRES, A —L*%t). Chemical Biology (L. Schreiber, T. Kapoor, G. Wess #&. WILEY-VCH).
PROTEIN TARGETING WITH SMALL MOLECULES - Chemical Biology Techniques and Applications
(H. Osada #®. Wiley), Introduction to Glycobiology Third Edition (Maureen E. Taylor and Kurt Drickamer,
Oxford University Press), Essentials of Glycobiology, 2nd edition (Ajit Varki, Richard D Cummings, Jeffrey
D Esko, Hudson H Freeze, Pamela Stanley, Carolyn R Bertozzi, Gerald W Hart, and Marilynn E Etzler,
Cold Spring Harbor Laboratory Press)

9. ZMit
¥Zh L,
AR
EIE e =l BERNARUBHESAT AL E
; 5A228 (K R FHIERER INE Ba—
14 : 00~16: 15 (BN ARFTARALE 424/426 REE)
5 68188 (k) MEMRBEDDOEE & £ A RHE ik M
14 : 00~16 : 15 CEFRICIIZEATAERIEFIIZOR S310 /MAEEE) =
5 68258 (k) YEEE Y
13:00~15: 15 (EERRISCRAZRT A RIEAIZoAR. S310 /EEEE) WO
4 68258 () HEHEE Y 1 g
15: 30~17 : 45 (EERRIS LRSS AT RIS AIZEAR. S310 /EE=)
5 68268 (K FESEREEAYE 1T BT W
13 :00~15: 15 CEFFLIIZSAT AR IZoR S310 /\AEE) -
RIEIGEDFHIEQ)
6 TA0E U (ERET LIS —HER AR5 — =%
: : 3EE=E)
RIEIGEDFHIEN2)
7 TAUE O (BFRIET LILF—F AT 58— T
: : 3EE=E)
5 78188 (K) HEYM &I hE
14 : 00~16 : 15 (EERFRILRTZE AR MR RAZoAR S310 /R ’
15 : 00~17 : 15 (RIS AT A R ZEAE S310 /NEaiEE) 8 .
9H6H (&) RILEY - REEF —
10 13 1 00~15 : 15 (BT ST S310 /A NI 2]
I 98138 (&) HAEEREDRIE I
13:00~15: 15 (IR ERIZE A R AR E219) T
9 9A138 (&) HAERESRF T =
15:30~17 : 45 (O ERZEATERIR E219)
- WEMRHEDDT S hILAADD— .
13 RE RIS S AN AR R —)L) R
- RE "
14 RE R i T R BF
15 o RABHIL YD EYEHILE HhRE BT
(RE) TH Al




RIKEN Molecular and Chemical Somatology

1. Instructors

(Code : 6190 1styear 3 Units)

Name Course + Title Contact Information
Chief Instructor Soichi Kojima RIKEI\\;llgﬁ?Lglﬁig%eigggatol " | Email: skojima @ riken jp
Hiroyuki Osada RIKEI\\;lgﬁ(ﬁlg%ig%‘eigggatol " | Email: osadahiro@ rikenjp
Mikiko Sodeoka le%ﬁiggigsgg;aml " | Email: sodeoka@ riken.jp
Yoshiki Yamaguchi RIKEI\igﬁ?igﬁig%eigggatd' Email: yyoshiki @ riken.jp
Takashi Saito RIKE%gﬁigﬁﬁeigg;aml " | Email: saito@rcai.riken.jp
Tetsuro Toyoda lelégﬁ?iggigeigggaml " | Email: toyoda@base.riken.jp
Naoko Imamoto RIKEN Email: nimamoto@ riken.jp
Instructors Tamio Saito RIKEN Email: tsaito@riken.jp
Masashi Ueki RIKEN Email: uemasa @ riken. jp
Takeshi Nakano RIKEN Email: tnakano@ riken.jp
Kenji Ogawa RIKEN Email: kkogawa @ riken.jp
Go Hirai RIKEN Email: gohirai@riken jp
Masamichi Nagae RIKEN Email: mnagase @ riken.jp
Arata Takeuchi RIKEN Email: arata@ rcai.riken.jp

2. Course Description

Molecular and Chemical Somatology is an interdisciplinary fields to understand basis of Bioorganic
Chemistry, Chemical Biology, Structural Biology, Molecular Immunology, and Integrating Bioinformatics
as well as their applications to Medicine and biology by dealing with variety of molecules that regulate
cellular functions including low molecular organic compounds, proteins, sugars, and hormones. Students
will hear and discuss about outlines and/or latest topics on discovery, structure, synthesis, biology, and
management of these key molecules/factors, and deepen their understanding this new study field.

3. Schedule
Next Page
4. Grading

Attendance (50%) and Report (50%)
5. Corresponding

3:00-5:00 pm, every Tuesday to :
Dr. Soichi Kojima, Chief Instructor of RIKEN Molecular and Chemical Somatology



6. Accessory Texts

Chemical Biology (L. Schreiber, T. Kapoor, G. Wess Eds.. WILEY-VCH) . PROTEIN TARGETING WITH
SMALL MOLECULES - Chemical Biology Techniques and Applications (H. Osada Ed, Wiley)
Introduction to Glycobiology Third Edition (Maureen E. Taylor and Kurt Drickamer, Oxford University
Press), Essentials of Glycobiology, 2nd edition (Ajit Varki, Richard D Cummings, Jeffrey D Esko, Hudson
H Freeze, Pamela Stanley, Carolyn R Bertozzi, Gerald W Hart, and Marilynn E Etzler, Cold Spring
Harbor Laboratory Press)

7. Notes
None
Schedule
No. Time & Day Topics and Room Instructor
1 Wednesday, May 22 Molecular and Chemical Somatology Review Soichi Ko
14 : 00~16: 15 (Rm424/426, Main Res bldg, RIKEN Wako) olcht Bopuma
Structures and Biosynthetic Pathways of
2 uesday, June 18 Microbial Metabolites Masashi Ueki
] ) (Rm S310, Biosci bldg, RIKEN Wako)
3 Tuesday, June 25 Glycobiology
13:00~15: 15 (Rm S310, Biosci bldg, RIKEN Wako)
Yoshiki Yamaguchi
a Tuesday, June 25 Structural Glycobiology I
15: 30~17 : 45 (Rm S310, Biosci bldg, RIKEN Wako)
Wednesday, June 26 Structural Glycobiology C .
S 13:00~15: 15 (Rm S310, Biosci bldg, RIKEN Wako) Masamichi Nagae
Immune Molecular Regulation-1
6 ijgeggiy,lg@lr;o (3F Meeting Room, N Res bldg, RCAI, Takashi Saito
) ) RIKEN Yokohama)
Immune Molecular Regulation-2
7 Tllzlursoc(l)az, lJ él }yli')l 3F Meeting Room, N Res bldg, RCAI, Arata Takeuchi
) ) RIKEN Yokohama)
Thursday, July 18 Plant Chemical Biology .
8 14 : 00~16 : 15 (Rm S310, Biosci bldg, RIKEN Wako) Takeshi Nakano
Wednesday, July 24 Management and Utﬂlzatlon of Chemical . _
9 15 00~17 - 15 Library Tamio Saito
' ) (Rm 8310, Biosci bldg, RIKEN Wako)
10 Friday, September 6 Hormones / Growth Factors Kenii O
13 :00~15: 15 (Rm $310, Biosci bldg, RIKEN Wako) cnpL Lgawa
Friday, September 13 Knowledge Discovery I: Using Next
11 13- 00~15 - 15 Generation Sequencers
' ) (Rm E219, E Res bldg, RIKEN Yokohama)
- : - Tetsuro Toyoda
. Knowledge Discovery II: Integrating
Friday, September 13 -
12 15 - 30~17 - 45 Multiple Datasets
) ) (Rm E219, E Res bldg, RIKEN Yokohama)
Chemical biology of microbial metabolites . .
13 To be announced later (Suzuki Umetaro Hall, RIKEN Wako) Hiroyuki Osada
To be announced later
14 To be announced later (Suzuki Umetaro Hall, RIKEN Wako) Naoko Imamoto
15 To be announced later Bioorganic Chemistry of Natural Products Mikiko S‘ode.zoka
(To be announced later) Go Hirai
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Special Lectures for Advanced Research on Life Science and Technology

(Code: 6200 1st - 2nd year 2 Units)

[Course Description]

All graduate students are required to take this course and are expected to attend the
research seminars listed below held in TMDU and also in the affiliated institutes. These seminars
should provide students with exposure to forefront research covering a wide range of topic areas from
experts in their discipline.

The purpose of this course is to develop the student’s general understanding of a broad
range of their own areas of research together with areas outside of their own areas of research, and
the student’s ability to successfully carry out research at the graduated courses level. This course is
available for students to gain another perspective into their thesis research.

1) Graduate School Special Lecture

2) Medical Research Institute (MRI) Seminar

3) Institute of Biomaterials and Bioengineering (IBB) Seminar
4) Graduate School Seminar

5) Bone Biology Seminar

6) Seminars designated by the curriculum committee

7) Seminars recommended by the guidance counselor

[Grading]

Attendance (At least 15 attendances are required)

[Notes]

You should take all of the seminars that are required over 15 times by December of the
second school year. It is preferable to participate in not only the specialized field that you major in but
also the seminars in other research areas that you don't.

The signature of the guidance counselor for each attendance on the personal attendance
sheet 1s needed.

You should submit your attendance sheet to Educational Affairs Section by the end of
December at the second school year.

[For Inquiry]
Educational Affairs Section TEL 5803—4534
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Microbial Genomics and Ecology

Practice (Code: 6001  1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Associate Professor Fumito Maruyama

Contact person: Fumito Maruyama
E-mail fumito-m.bac@ tmd.ac.jp

2. Course Description and Timetable

Practice

Goals/Outline:
Discuss about latest papers about diversity, evolution, roles, functions of microbe in natural
environments and human.

Through this process, participants should learn how to perform new experiments and studies.

Available programs:
Lecture: As occasion demands
Special Lecture: As occasion demands
Seminar: As occasion demands
Journal Club & Conference : Every Monday, 10:30-13:00

Lab
Goals/Outline:
1. Roles of microbe for human homeostasis using metagenomic data of microbiome.
2. Association study of human health and microbiome.
3. Comparative (meta) genomic analysis and experimental validation for understanding bacterial
evolution and diversification.
4. Artificial mix or stimulation of indigenous bacteria for development of new medical treatment of
human diseases.
Available program:
Participation in a research group of Bacterial culture and Bioinformatics as occasion demands.
3. Format:
As a general rule, a few students are available for the participation.
4. Venue:

M&D Tower 8F South, Lecture room and Laboratory of Bacterial Pathogenesis.

5. Grading:
Comprehensive assessment of lectures, practices and laboratory works.

6. Notes:
None.



tOHEIF

Biomedical Devices and Instrumentation

H T@HEBI—F:6002 18X 6 BifsI)
=T #B3—F: 6000 1~24R 6HfHD)
. LS

2 - -

B #% wh &g

MaEE #2 =M %= E-mail mbdi@tmdacjp

. BEHBOBERERURRBR

e
B - BE
HRERETRADOEERMEESC X B ET B, ARECEMBIRED SEHRBHOEFICRER S &
VZ DFEROIZERICDWTERBAZ S, BEICE 48 L CHIREEREENZBIZ DTS, £fzavEa—42IC
KB T—HNEBOFEFINEFT 5.
Selge 705 4
hoIT7LUR BAARIE 13:30—15: 00
T—3IEEE hE B

HRES
BeY - B
WETHONTVSHRIZSIL ., EREHEOIER. EERER. HEOMYIRL, T—2WBLEOFEEE
595,
BERERESE L TEMRMEZEHR. NA T2 0T DT/ 1 RERRUVERCHADEERZ{T o TV 5,
NGl NN
hoIT7LIR BEAKIE 15:10—16: 40
T—3 AR hE B

. BEARE
SEEREERDEL Y IR R U NSRRI ORERN TR 2 (11-1%. HUHEDOTTHEIZSMmL., OJT ARKIZ
S AR EH A L-5EE1TO,
TUOHEIFE=MEE 21 58 50)
£12EE Q18 3B
HE. BY, IEEEAOSN WE) KARUVEREME LR— MZEDWTHREMIZEHEEITS .

g



Biomedical Devices and Instrumentation

Practice (Code: 6002 1st year

6 units)
Lab

(Code: 6000 1st - 2nd year 6 units)
1. Instructors:

Prof. Kohji Mitsubayashi, Assistant Prof. Dr. Takahiro Arakawa
Contact person: Prof. Kohji Mitsubayashi
E-mail: mbdi@ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:

This session is conducted in ‘presentation’, ‘discussion’ and ‘recitation’ format. You will learn actual device
development and scientific method of solving problem with guidance by biosensors / bioinstrumentation
experts.

Available program:

Conference Thursday 13:30 — 15:00
Technical practice  As needed

Lab
Goals/Outline:

We will start with some training sessions (research planning, equipment operation, data processing) and then
you join one of the research projects on biomedical devices or/and medical applications.

Available program:

Conference Thursday 15:10 — 16:40
Technical practice  As needed

3. Format:

This course is taught in an on-the-job training style. You will attend a research project on advanced
biomonitoring under the direction of the research staffs.

4. Venue:

Room 3, Dept. of Biomedical devices and instrumentation (Building21, 5t floor)
Conference room 1 (Building21, 3w floor)

5. Grading:

The overall grading scheme is based on your participation and the final project.
6. Notes:
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Biomedical Information

Practice (Code: 6003 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

. Instructors:

Professor: Kenji YASUDA

Associate Professor: Fumimasa NOMURA
Contact person: Prof. Kenji YASUDA
E-mail yasuda.bmi @ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline: Studies on Epigenetic Information Stored in Cell Networks in Living Systems
In this course, students will learn a series of studies to analyze emergence of order in the spatiotemporal

structures of cell network in living systems. As cells are minimum units reflecting epigenetic information,
which is considered to map the history of a parallel-processing recurrent network of biochemical reactions,
their behaviors cannot be explained by considering only conventional simple one-way 'self-organization'
process regulated by DNA information, especially during the cell division process. The role of emergence of
order in the higher complexity of celluler groups like cell networks, which complements their genetic
information, is inferred by comparing predictions from genetic information with cell behaviour observed
under conditions chosen to reveal adaptation processes and community effects. In this course, a system for
analyzing emergence of order will be discussed starting from the twin complementary viewpoints of cell
regulation as an 'algebraic' system (emphasis on temporal aspects; adaptation among generation) and as a
'geometric' system (emphasis on spatial aspects; spatial pattern-dependent community effect). The acquired
knowlege may lead not only to understand the mechanism of the inheretable epigenetic meory but also to be
able to control the epigenetic information by the designed sequence of the external stiulation.

Available programs:
Lecture will be done as a seminar style with paper review and discussion.

Lab
Goals/Outline:  Constructing “On-chip Quasi-in vivo Model” using Nano-bio Technology

Students attending this course will study the latest on-chip microfabrication technologies and on-chip
measurement technologies for the practical applications of artificial organ model on chip for drug discovery
and toxicology use as an example. In this lab course also includes (1) training for handling of hES/hiPS
cell-delivered cardiomyocyte cells, and (2) understanding the concept of preclinical cardiotoxicology screening.

Available program:
A series of practical experiment. Students can choose one of the following two programs:
1) On-chip cell network fabrication and measurement
2) Quasi in vivo preclinical cardiotoxycology screening

3. Format:

Students should attend both of the seminar style lecture and the practical experiments.

4. Venue:

Lab. Room 2 of Department of Biomedical Information (Building21, 4t floor)

5. Grading:

The score will be determined by their attendance and their achievements in the lecture and the
experiments.

6. Notes:

Animal Experiment: Students are expected to learn how to culture hES/hiPS cell-delivered cells on the
biochips. Animal experiments are not planned in these subjects.
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Bioelectronics

Practice (Code: 6004 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:

Contact person: Yuji Miyahara
E-mail miyahara.bsr @ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:

Deepen knowledge of theory, mechanisms, methodologies, application, and lLimitation of detection
technology for biomolecules in various clinical samples. Learn integrative technology of advanced
materials/devices and biology/medicine, present problems and future perspective in bioelectronics. Educate
how to prepare a report and present research results through discussion.

Available programs:
Presentation of research progress Monday 10:00-12:00
Discussion on recent papers Anytime
Lab
Goals/Outline:

Learn preparation methods for biomolecules such as DNA, proteins, depending on analysis purposes. Use
analytical tools in the lab. to make sure the principle of detection. Participate in research activity in the lab to
carry out experiments. Learn how to make research plan, carry out experiments, analyze results, and prepare

a report.
Available program:
Preparation methods for biomolecules and cells Anytime
Optical and electrical detection methods for biomolecules Anytime
Fabrication of biochips and biodevices Anytime
3. Format:

After orientation for preparation of biomolecules, fabrication of biodevices, and operation of analytical
systems, carry out experimental studies under guidance of supervisors .

4. Venue:
Building21, the 4t floor, Rooms 401 and 406

5. Grading:
Evaluate activities of participating lectures, practice, and experiments, presentation of research progress,

reports.

6. Notes:
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Material-Based Medical Engineering

Practice (Code: 6005 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors-

Contact person: Akio Kishida
E-mail kishida.mbme@ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:
The goal of this practice is to obtaining the knowledge of the materials and the devices of advanced
medicine. Students will be asked to pick up the up-to-date research topics, to survey research papers and to
introduce them to lab member at the lab seminar.

Available programs:
Lab Seminar Every Tuesday 17:00-20:00

Lab
Goals/Outline:
The goal of this lab is to obtaining skills necessary for the research of students own.
Contents are; polymer synthesis, material characterization, cell culture and animal experiment.

Available program:
Skill lab at any time

3. Format:
Start-up training is available. Afterwards, students will be asked to do practice by themselves.

4. Venue:
To be noticed

5. Grading:
Grading is comprehensively judged from attendance and research achievement.

6. Notes-
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Organic and Medicinal Chemistry

Practice (Code: 6006 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors-

Contact person: Prof. Hiroyuki Kagechika
E-mail kage.chem @ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:
Students are expected to understand the fundamentals, recent topics and technology on organic chemistry,

chemical biology and medicinal chemistry.

Available programs:
Seminar: Saturday 10:00 — 12:30

Lab
Goals/Outline:
Students participate in our research group, are expected to master the skill of organic synthesis, structure
determination, and functional analysis.

Available program:
1) Organic Synthesis and Purification
2) Structure Determination of Organic Molecules
3) Analysis of Three-dimensional Structure, Dynamic Behavior and Interactions of Organic Molecules
4) Analysis of biological function and pharmacological activity

3. Format:
Participation, discussion and debate with lecturer and other students

4. Venue:
Practice: Seminar room at Building21
Lab: Laboratories of Organic and Medicinal Chemistry at Institute of Biomaterials and Bioengineering

5. Grading:
Practice: Attendance and report
Lab: Progress of research and report

6. Notes:
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Chemical Bioscience

Practice (Code: 6007 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Professor Takamitsu Hosoya
Assistant Professor Suguru Yoshida
Assistant Professor Yuto Sumida

Contact person: Professor Takamitsu Hosoya
E-mail thosoya.cb @ tmd.ac.jp

2. Course Description and Timetable
Practice
Goals/Outline:

Reading through a new article on organic chemistry, presenting a description on it, and then making a
discussion with all attendance to enhance knowledge of the research field.

Available programs:
Journal Club: Every Tuesday from 18:00 to 21:00.

Lab
Goals/Outline:
To acquire practical skills for organic synthesis.

Available program:

1) Practice of organic synthesis: As occasion demands.
2) Practice of instrumental analysis: As occasion demands.

3. Format:

Practice: Presentation by the duty student and group discussion on it.
Lab: Individual guidance provided by staffs.

4. Venue:
Conference rooms at Building21 or Laboratory of Chemical Bioscience.

5. Grading:

Evaluation based on attendance on Practice and Lab as well as progress of research project.
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Molecular Biomedicine

Practice (Code: 6025 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:

Contact person: Wataru Nomura  TEL: 03-5280-8038 (ex. 8038) E-mail: nomura.mr@ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:

Presenter reports about the recent topics related to molecular biomedicine from Journals. The report must
come with the backgrounds and motivations of research fields. Research designs, experimental methods, data
analyses, and perspectives for future development will be discussed about the topics. Students are also
encouraged to attend to lectures for the graduate course and discuss about the topics with lecturers.

Available programs:
Lectures for the graduate course: as occasion
Journal Club: Every Thursday from 15:00 to 16:30

Lab
Goals/Outline:
Research in the lab is mainly focused to two topics; 1) development of artificial enzymes for regulation of gene
functions and (2) exploration and analyses of cellular functions by methods based on peptide chemistry. Students
will learn how to design research, experimental techniques, and analysis methods of research data. Research
themes are related to multiple research fields such as molecular biology, chemistry, chemical biology, and synthetic
biology.

Available program:
Lab meeting (progress report): every week, about 1 hour per person (will be announced)

3. Format:
Small group
4. Venue:

Practice: Seminar room (603) at Building21
Lab: Laboratory of Medicinal Chemistry (602) at Building21

5. Grading:
Practice: Attendance and report
Lab: Progress of research and report

6. Notes:
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Metallic Biomaterials

Practice (Code: 6008 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)
1. Instructors
Yusuke Tsutsumi E-mail tsutsumi.met@tmd.ac.jp

Takao Hanawa, and Hisashi Doi

2. Course Description and Timetable
Practice

Goals/Outline:
In order to understand properties of metallic biomaterials such as stainless steels,

cobalt-chromium alloy, Ti alloys, and etc., the exercise lesson of metallurgy is opened. Recent papers
on mechanical properties, crystal structures, corrosion resistance, and biocompatibility are also

introduced and learned through discussion.

Available programs:
Seminar Every Monday from 18:00 to 19:00

Lab

Goal/Outline
In order to understand evaluation methods for mechanical properties, tensile test, hardness test,

X-ray diffractometor, transmission electron microscope, polarization measurement, and top-surface
elemental analysis will be carried out. Methods for operation of each apparatus will be studied.

Available programs:
As needed

3. Format:
All courses are carried out in a small group with discussion according to PBL method.

4. Venue:
Conference room 2 (1F), Building22

5. Grading:
Grading is comprehensively judged from reports in the lecture, practice and lab and their

attendance.
6. Notes:

Inquiry and questions on the metallic biomaterials are welcomed at all hours.
(hanawa.met@tmd.ac.jp, tsutsumi.met @ tmd.ac.jp, doi.met@ tmd.ac.jp)
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Inorganic Biomaterials

Practice (Code: 6009 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Contact person: Miho NAKAMURA
Tel: 5280-8015
E-mail: miho.bcr @ tmd.ac.jp

2. Course Descriptions and Timetable

Lecture
Goals/outline:
The objective and principle of the department of Inorganic Materials is to educate students with materials
knowledge demanded to medical and dental doctors who are leading medical professionals and bioscientists
who are capable of carrying out their own research at a international level in the area of their special fields
of science, respectively. Bioceramics such as hydroxyapatite and tricalcium phosphate have been clinically
applied for inorganic substitutions in orthopedic and dental field. Main objective of bioceramics in the
graduate course is to provide students opportunity to study ceramic materials science such as structure and
synthesis, and also study materials characterization technology. Students are also taught on investigation
of osteoconductive mechanism by bioceramics.
Available programs:

Lecture: Monday

Special Lecture: A/N

Seminar: A/N

Journal Club: Friday

Conference: Thursday

Practice
Goals/Outline:
We have developed educational programs which enable students to acquire interdisciplinary and extensive
material knowledge, while cultivating a research-oriented mindset. Students are tought to understand
research trends and opinions on bioceramics.
Available programs:

Lab seminar: Friday (10:00-12:00)

Journal Club: Thursday (16:00-17:30)

Lab
Goals/Outline:

We have developed our existing curriculum significantly so that students can, through tutorials, acquire not
only extensive material knowledge but also advanced research skills.
Available program:

Experiment (Synthesis of ceramic powder, making of ceramics and biological assessments): A/N

3. Format: Small group

4. Venue: Department of Inorganic Materials, Building21
http-//’www.tmd.ac.jp/i-mde/www/index.html

5. Grading: Assessment on the final examination or report

6. Notes: We desire participation of highly-motivated students.
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Organic Materials
Practice (Code: 6010 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)
1. Instructors:

2. Course Description and Timetable

Not offered
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Practice (Code: 6011 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)
1. Instructors:

2. Course Description and Timetable

Not offered
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Molecular Cell Biology

Practice (Code: 6012 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Professor Hiroshi Shibuya, Associate Professor Toshiyasu Goto, and Assistant Professor Atsushi Sato
Contact person: Professor Hiroshi Shibuya
E-mail shibuya.mcb @ mri.tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:
This course focuses on the mechanisms of cellular function in morphogenesis and tissue genesis based on

the signal transduction pathway. It contains preparation and discussion for reading and writing the related
research papers.

Available programs:
Seminar Monday 16:00-17:00

Lab
Goals/Outline:
For understanding the mechanisms of cellular function in morphogenesis and tissue genesis based on the

signal transduction pathway, graduate students have actual experiences about research planning, advanced
technology and discussion of study.

Available program:
Participation in research group as the occasion demands.
The experiments of Molecular Cell Biology as the occasion demands.
The outlines: 1) Analysis of gene expression at the level of nucleic acids and proteins.
2) Analysis of the interaction of signaling molecules.
3) Analysis of cell differentiation using the cell culture system.
4) Analysis of tissue sections by immunohistochemistry.
3. Format:

Small group instruction is held as possible to allow students to participate frequently in discussions.

4. Venue:
Since the venue is depended on programs, please confirm the venue to the course instructor before classes.

5. Grading:

Grading will be undertaken based on lecture/practice participation and performance.

6. Notes:
None.
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Developmental and Regenerative Biology

Practice (Code: 6013 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors-

Contact person: Professor Hiroshi Nishina
E-mail nishina.dbio@ mri.tmd.ac,jp

2. Course Description and Timetable

Practice

Goals/Outline:

You will learn about mechanisms of signal transduction during “mouse and fish” development through
lectures and small group discussions. Your goal is to obtain sufficient knowledge in this field to enable you to
work on your own research project.

Available programs:
A “Work in Progress” seminar and a Journal Club meeting will be held jointly once a week on Thursdays
between 10:00 am- 12:00 noon.

Laboratory
Goals/Outline:
Using a multi-disciplinary approach that includes current molecular biology and genetics techniques, we
will conduct original research into the important developmental themes described below.

Available program:

As opportunities arise, you will participate in a research group focused on:
(1) Physiological roles of the JNK signaling pathway
(2) Physiological roles of the Hippo signaling pathway
(3) Physiological roles of the circadian clock

3. Format:
The class size will be kept small to encourage questions and discussion, and to promote interaction between
the lecturer and attendees.

4. Venue:
This course will be held in a seminar room (to be determined) in the M & D Tower.

5. Grading:
Students will be graded on the quality and originality of their final research report and/or presentation at a
scientific meeting.

6. Notes:
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Immunology

Practice (Code: 6014 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors-

Contact person: Takeshi Tsubata
E-mail tsubata.imm @ mri.tmd.ac.jp

2. Course Description and Timetable

Practice

Goals/Outline:
Practice the analytical methods for immune responses in animals that are injected with either model
antigens or infectious reagents, the analytical methods for biochemical and cell biological properties of
immune cells, and analytical methods for autoimmunity and immunological tolerance depending on the
research projects of the students. This course also includes presentation of research articles related to the
research projects of the students.

Lab
Goals/Outline:
Conduct research project for understanding of immune responses and/or development of new strategies for
controlling autoimmunity and/or infection immunity under the guidance by supervisors.

3. Format:
Small group and/or man-to-man teaching

4. Venue:
Laboratory at the Department of Immunology (21F, MD Tower)

5. Grading:
Participation to practice and achievement of the research projects including presentations at meetings and

publications.

6. Notes-
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Epigenetics

Practice (Code: 6015 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Professor: Fumitoshi Ishino, Associate Professor: Takashi Kohda, Assistant Professor: Ryuichi Ono
Tokunin Lecturer: Jiyoung Lee, Tokunin Assistant Professor: Mie Naruse, Adjunct Lecturer: Shin Kobayashi
Contact person: Fumitoshi Ishino
E-mail ﬁshino.epgn@ mri.tmd.acjp

2. Course Description and Timetable
Both genetics and epigenetics are the basics of biology to understand higher-order life phenomena.
Epigenetics explains how gene expression is regulated during development and growth coupled with gene
regulatory network. Our goals are to understand the mechanism of mammalian development including
genomic imprinting, and to evaluate the risk for newly developing regenerative technologies using somatic
cloning and 1PS cells in medical application.

Practice
Goals/Outline: Read published papers from classics to the latest ones on epigenetics and discuss contents.

Available programs:
Seminar: Request detail information on dates and place
dJournal Club: Every Monday ~ 10:00-12:00
Conference: Request detail information on dates and place
Available programs: Request detail information on dates and place
Lab
Goals/Outline:

To get good skill for recombinant DNA experiment including DNA sequencing and DNA methylation
analysis and production of iPS cells.

Available program:
Request detail information on dates and place

3. Format:
Interactive lecture, presentation and discussion in a small group.

4. Venue!
To be assigned every time.

5. Grading:

Progress in research and skills in presentation and communication are taken into consideration.

6. Notes-
Welcome those who want to be a basic scientist!
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Computational Biology

Practice (Code: 6016  1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Professor: Hiroshi Tanaka
Research assistant professor: Fengrong Ren
Assistant professor: Kaoru Mogushi
Research assistant professor: Takeshi Hase, Kumiko Iijima
Contact person: Hiroshi Tanaka E-mail tanaka@bioinfo.tmd.acjp

2. Course Description and Timetable

Practice
Goals/Outline:

We will practice computer programming, bioinformatics tools, databases, statistics that are necessary for the
analyses of computational biology.

Available programs:
Omics Informatics Every Monday, 15:00-16:30
Systems Biology Every Tuesday, 15:00-15:30
Virus Evolution Every Wednesday, 16:00-17:30
Experimental Omics Every Thursday, 16:00-17:30

Lab

Goals/Outline:

We will conduct experiments for omics pathology.

Available program:
Will be announced

3. Format:
Seminar and discussion

4. Venue:
Will be announced

5. Grading:
Grading will be made by considering attendance and presentation in seminars, practice, and lab.

6. Notes-
N/A



DTS
Structural Biology

E B B#BEa—F:6017 1HX 6 Bif1)
MZEEE #B2—F: 6000 1~24FRK 6HfD)
. BE%E

B R FE OB

AR PR 55

Mats HFESERENE F# 85 E-mail itostr@tmdacjp

. BEHBOBERERUERBR

wE
By - #iE
X $RAE@RART & PIDI CERS D FOIMMESFT ORI 25 BEEYFORHOMRE CILIMEEERD
BIEADISAGEIZDNT, XA ZE L TES

SRIEET 0o S5 L
#HELz+— [RE| #EAREH 16:00~18:00

mR=E
By - BiE
HROEHEZARRIC. AHOXERRCERLG EL2FV. BEREELCTORE LT EDHENFELE
59 %
EnIT, /oNBET -2 DISAAGREIZDNTEES,

SIREe 70y 5 L
Progress Report 8 1 FFEFEE

. A%
DAEH E LT, FHREERLTIT,

. EEE

EERANCIENHRBITHRT S L,

. BHEAE

HE EE. ERAOSN (HE) KRERUMERRICE SO TRENISEHEEIT . £-. FEERONE
£H1EZEICAND,

g
7L,



Structural Biology

Practice (Code: 6017 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:

Contact person: Nobutoshi Ito
E-mail ito.str@ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:
The students would learn theoretical basis of structure determination, mainly X-ray crystallography, of
proteins and other biomacromolecules. Recent advance in structural biology will be also discussed in
seminars.

Available programs:
Lab Seminar Monday 16:00~18:00

Lab
Goals/Outline:
The students will learn lab techniques related to large-scale production, purification and crystallization of
protein samples. They will also learn computational methods to determine and refine crystal structures.

Available program:
Progress Report. As required (approximately one hour per week)

3. Format:
Discussion will be done in a small group and active involvement is expected.

4. Venue:
The venue will change according to the contents. Check with the lectures in advance.

5. Grading!

Comprehensive assessment based on attendance and achievements.

6. Notes:
None.
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Neuroscience

Practice (Code: 6018 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Hidenori Aizawa
Contact person: Hidenori Aizawa,
E-mail: haizawa.aud@ mri.tmd.ac.)p

2. Course Description and Timetable

Practice
Goals/Outline:
The objective of the practice is to ensure that graduate students develop an extensive knowledge in the field
of the neuroscience through reading, presenting and discussing the recent papers on neuroscience and
neuropsychiatric disorders.

Available programs:
Lecture for the graduate course: as occasion
Special lecture for the graduate course: as occasion
Graduate school seminar: as occasion
Progress report meeting: 10:00-11:00 on every Friday
Journal club meeting: 11:00-12:00 on every Friday

Lab

Goals/Outline:

Comprehensive understanding of the higher brain function needs interdisciplinary approach ranged from
the molecular biology to the behavioral analysis. The objective is 1) to learn the basic technologies in
neuroscience including generation of genetically modified animals, gene delivery to the specified brain region,
recording the neural activity and quantitative analysis of the animal behavior and 2) to design and conduct
the biological experiments and discuss the findings. The students are supposed to prepare their Ph.D thesis
by addressing a novel hypothesis which they make based on the previously known facts.

Available program:
1) Molecular biological experiments: as occasion
2)  Gene delivery in vivo: as occasion
3) Histological analysis of the brain: as occasion
4)  Electrophysiological recording of the neural activity: as occasion
5) Quantitative analysis of the animal behavior: as occasion

3. Format:
Both practice and activity in the laboratory will be provided to a small number of students so that they can
deepen the knowledge on the higher brain function through discussion.

4 . Venue:
Room N2201 (22F, M&D tower)

Please ask instructor in advance dependent upon the program.

5. Grading:
The students are evaluated based on the attendance, discussion during the practice and the thesis.

6. Notes
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Bio-informational Pharmacology

Practice (Code: 6019  1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Associate Professor Junko Kurokawa
Contact person: Junko Kurokawa
E-mail junkokuro.bip @ mri.tmd.acjp

2. Course Description and Timetable

Practice

Goals/Outline:
You will learn cardiac pharmacology and pathophysiology for cardiovascular diseases including fatal
arrhythmias, sudden cardiac death, and gender difference through lecture and discussion. The goal is to
obtain knowledge, with which you will proceed to your own research project.

Available programs:
Lecture TBA
Special Lecture TBA
Seminar TBA
Journal Club once a week, every Friday 17:00-19:00
Conference once a month, every last Friday 17:30-19:30

Lab
Goals/Outline:

Using multi-disciplinary approach including molecular, genetic, and electrophysiological techniques, we will
study unproven important cardiovascular theme shown below.

Available program: as occasion demands
Participation in a research group as follows;
(1) Molecular mechanisms for gender difference in cardiovascular diseases
(2) Use of iPS cells for cardiovascular toxicology and pharmacology
(3) Pathogenesis of cardiac arrhythmias and sudden cardiac death
(4) Genetic risk associated with cardiac arrhythmias (especially atrial fibrillation)

3. Format:

In general, it will be held with few attendances. We will encourage question and discussion to promote
interaction between lecturer and attendances.

4. Venue:
It will be held in seminar rooms in M&D tower, which will be announced in advance.

5. Grading:

It will be given depending on the research reports and/or presentation in scientific meetings.

6. Notes:
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Department of Therapeutic Genomics
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Department of Therapeutic Genomics

Practice (Code: 6020 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Associate Professor Ken-ichi Kozaki D.D.S., Ph.D.
Assistant Professor Jun Inoue Ph.D.
Contact person: Ken-ichi Kozaki
E-mail ken-1.cgen@ mritmd.acjp

2. Course Description and Timetable

Practice

Goals/Outline:
The principal aims of our practice are to understand (1) integrative approaches for genetic and epigenetic
analyses using the bio-resources of cancers, lifestyle-related diseases, and genetic diseases, (2) molecular
mechanisms underlying these diseases, and (3) therapeutic genomics for Personalized Medicine in these
diseases.

Available programs:
Journal club Every Monday 9:00 —11:00

Lab

Goals/Outline:
The main purposes of our Lab are understanding and acquisition about various technologies of genetic and
epigenetic analyses, functional analysis, cell biological analysis and biochemical analysis in the scientific
research for cancers, lifestyle-related diseases, and genetic diseases.

Available programs:
Participation in a research group as occasion demands.

3. Format:
Small group or individuals.

4. Venue:
M&D Tower 23F South, Laboratory in Department of Molecular Cytogenetics.

5. Grading:
Comprehensive assessment of presentation status at the practices or journal club and so on.

6. Notes:
The number of students is not limited.
Please contact the instructor in charge before the course.
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Molecular Genetics

Practice (Code: 6021  1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructor:
ProfessorYoshio Miki, Ph.D.
Contact person: Fumitoshi Ishino
E-mail ﬁshino.epgn@ mri.tmd.acjp

2. Course Description and Timetable

Practice
Goals/Outline:

This course is directed at understanding how cells recognize, assess and respond to lesions in DNA
and the molecular mechanisms by which a damaged cell can distinguish between continued
proliferation, permanent growth arrest and suicide. Defects in these regulatory mechanisms contribute
to tumor development, because mistakes made in DNA damage responses will likely cause genome
instability. The functions of these pathways also influence how normal cells and tumor cells respond to
radiotherapy and chemotherapy. Hence, understanding of these regulatory mechanisms affects how we
treat cancer in the future.

Available programs:
Lecture Anytime
Special lecture Anytime
Seminar Anytime
Research meeting Biweekly Tuesday 10:00-12:00
Lab
Goals/Outline:

Students will conduct independent research on regulatory mechanisms of tumorigenesis. Toward this end,
students are expected to learn the fundamental rationale of cell-fate specification, apoptosis, cell cycle, tumor

development, invasion, and metastasis.

Available program:
Participation in research groups

3. Format:
Individual guidance in principle.

4. Venue:
Please contact the instructor in charge before the course.

5. Grading:

Attendance rate and presentation.

6. Notes:
Please contact the instructor in charge before the course.
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Epigenetic epidemiology
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Epigenetic epidemiology

Practice (Code: 6022 1st year 6 units)
Lab  (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Associate Professor: Noriko Sato, M.D., Ph.D.
Contact person: Noriko Sato
E-mail nsabo.epi@ tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:

To understand genomics and epigenomics of common metabolic diseases such as hypertension, diabetes,
metabolic syndrome, and atherosclerosis by employing human genomic and epigenomic approach to
epidemiology. Environmental influences on epigenetic changes and gene-environmment interaction modify
sensitivity for these diseases. Early developmental origins of health and disease (DOHaD) will also be
studied. The overall goal is to improve your genomic literacy skills.

Available programs:
Lecture Indicated by your supervisor
Seminar/ Journal Club Every Wednesday morning 10 AM to 12AM  (13-15 PM in 2" week)
Reference books

(1) A statistical approach to genetic epidemiology / Andreas Ziegler and Inke R. Konig. (Wiley-Blackewell)
(2) Early life origins of human health and disease / Newnham JP and Ross MG (Karger)

(3) Epigenetic Epidemiology / Karin B. Michels (Springer)
(4) Personal Genomics and Personalized Medicine/ Hamid Bolouri (ICP)

Lab
Goals/Outline:
To learn methods for genomic and statistical analysis, epigenetic analysis and animal experiment.

Available program:
Lab works will be taught through attending to the internal projects.

3. Format:

Lectures will be done in a small group (up to 10 person). Practice and lab work will be taught in a
one-on-one manner.

4. Venue:
Conference room of Molecular Epidemiology at 274 Floor of Building22 (Surugadai-campus)

5. Grading:

Grading will be done by the attendance and the presentation at the lab meeting and the achievement of the
individual research project.

6. Notes:
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Genome Structure and Regulation
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Genome Structure and Regulation

Practice (Code: 6023 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:

Contact person:Yujiro Tanaka
E-mail ytanaka.bgen@ mri.tmd.ac.jp

2. Course Description and Timetable

Practice
Goals/Outline:
The main subject is the molecular function of higher order structure of chromatin in gene regulation.
Molecular functions of histone modifying enzymes will be discussed including recent topics on human
diseases related to epigenetic mechanisms including facioscapulohumeral muscular dystrophy.

Available programs:
Seminar To be announced
Journal club Every Tuesday 10:00-11:00

Lab
Goals/Outline:
You will be acquainted with experimental techniques such as chromatin immunoprecipitation, proteomic
analysis of nuclear enzyme complexes, in vivo imaging of histone modifying enzyme activities. Through
discussions and work presentation at lab meetings and conferences, you will learn basic skills as a scientist.

Available program:
Work presentation Every Tuesday 11:00-12:00
3. Format:
Experiments in the field of molecular genetics, next generation sequencing, proteomics, imaging, and
embryology:

(1) ChIP-seq and RNA-seq analysis of chromatin regulatory proteins

(2) Application of PacBio RS sequencer in diagnosis of facioscapulohumeral muscular dystrophy

(3) LC-MS/MS analysis for chromatin modifying enzyme complexes

(4) In vivo imaging of histone modifying enzyme activities using fluorescent probes and confocal
microscopies.

4. Venue:
To be announced.

5. Grading:
Assessment will be based on attendance to lectures, performance in laboratory works, and the thesis.

6. Notes:
Small number (1-2) of students will be accepted.

— 109 —



A R HIEIS

RIKEN Molecular and Chemical Somatology

B OE #EHO—F:6024 18X 6 Bifir)
HEEE F#FHI—F: 6000 1~2FR 6HfD)

1. EEKE
EERE RE @2 #hE &BF /NS FBR— U0 AB Fik B 28 Zm
fiees /MEE— E-mail skojima@ riken.jp

2. BEFHEOBERRAUHERER

=S
B4 - 2
HRDF R BRI OIS E BRI, E2EWE. PFRER. HEEREGRENHELUICE
DEDNB DRSO ERGR L, i, BN, FREITS. TEOESCERICE -5, EARNLTERMFEIZDONT
HES,
NEEPAEA NN
Xiktz2+— HEEXEH 10:115~12:30

HRE

BiY - =
ERDFHEIEARICDECZEYE. BREEIEE. 2FHinRER. BEEYE. NTRERE. GEYE. HEelE
HAMFIEI BT S ERBT =B ET 5.

SNelge 70y 5 A

1) {EEEYIFEER Viclic
- EMIBRIEN FLEMEEIR L 3 SEAHEED FORIR., 1£R. BEIZENEROME (BXHE . RENZ)

2) BHERILEER [Bidlicd
- BEERIEEE R ST DA MEREN TFORIE L LAY (ESHE - #fEEF)

3) NFHRBREEERER biliss
- AR F & AUV = FHRERSRAEART S il (B3 - /NRES—)
4) BEEWFRR biliss
- HEARERERE S L/ XD BH S UREHRRE S /) EOREMAERRT (BL%E | L0
5) HFREFRER biliss
CERDFIZE DY) 2 BROFERE & RRICEOTEHE (BLHE - FE)
6) eEmREMTIFRER biliss

s RER S —7 =0T —A R EDEFRREITE D AEFKR EEPEEDTH A > (BXHE - EHER)

3. BEAE
BB HREORY Y IAMERHBVEE S F—HXTITS,
MIEEE - REOR R Y 7OEAIEE Z L >T, HIEEIZTTS,

4. FEHE=

SHSI(SF R A YRR S 7—F (S311) F-IIMEEEMITE 3 BASEE., MEES IR FOEMZEEIZT
/?50
5. §FHiiAx

EEIE. BE. ERADSI. LIR— FHIZEDEREMNICTHEZTS ., IRETIIHRANS. FLETORRAR. LAFR—+
FICEOEHRENIEHEETTS.

6. it
B¥IZHL,

— 110 —



RIKEN Molecular and Chemical Somatology

Practice (Code: 6024 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)
3. Instructors
Visiting Professors Hiroyuki Osada, Mikiko Sodeoka, Soichi Kojima, Yoshiki Yamaguchi, Takashi Saito,
Tetsuro Toyoda Corresponding Soichi Kojima, Ph.D.
E-mail skojima@ riken.jp

2. Course Description

Practice
Students will learn essential knowledge and practical protocols required for researches on the Molecular and Chemical
Somatology through reading latest publications and discussing on their contents and related information.
Program
Journal Club  10:15~12:30  Every Tuesday

Research Practice
To study the Molecular and Chemical Somatology, students will learn techniques and master skills on Chemical
Biology, Synthetic Organic Chemistry, Molecular Cellular Pathology, Structural Biology, Molecular Immunology, Synthetic
Biology, and Integrating Bioinformatics

Programs
1) Chemical Biology
» Synthesis, screening, and targets of natural products focusing on microbial metabolites(Hiroyuki Osada)
2) Synthetic Organic Chemistry
» Synthesis of bioactive molecules and research on chemical biology based on synthetic organic chemistry (Mikiko Sodeoka)
3) Molecular Cellular Pathology
» Clarification of pathogenesis of diseases at molecular and cellular levels utilizing bioprobes (Soichi Kojima)
4) Structural Biology
» Analyses of structure and functions of bioactive glycoproteins and related proteins (Yoshiki Yamaguchi)
5) Molecular Immunology
» Regulatory mechanisms for the lymphocyte activation and immune responses (Takashi Saito)
6) Integrating Bioinformatics
- Knowledge discoveries through integrating multiple datasets and information by next generation sequencers

(Tetsuro Toyoda)

3. Format
Practice : Lecture and Lab
Research Practice : Lab

4. Place
Practice : Lecture at either Room S311 of Bioscience bldg in RIKEN Wako campus or Meeting Room (3F) of Main Office bldg
in RIKEN Yokohama campus
Research Practice : Each Lab in RIKEN

5. Grading
Practice : Attendance (30%), Participation in discussion (30%), Report (40%)
Research Practice : Outcomes of experiments (30%), Presentations at conferences/meetings(30%), Report (40%)

6. Notes

None
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NCC Cancer Science

Practice (Code: 6026 1st year 6 units)
Lab (Code: 6000 1st - 2nd year 6 units)

1. Instructors:
Professor: Hirofumi Arakawa, Kenkichi Masutomi
Associate Professor: Tsutomu Ohta, Masato Enari, Masahiro Yasunaga, Genichiro Ishii
Contact person: Hirofumi Arakawa  E-mail: harakawa@ nce.go.jp

2. Course Description and Timetable

Students participate in one of 6 major projects.
1. Carcinogenesis and molecular mechanism
2. Functions of cancer-associated genes and their alterations
3. Genomic, epigenomic and proteomic analysis of cancer and personalized medicine
4. Tumor microenvironment
5. Cancer stem cells/non-coding RNA/signaling pathway
6. Molecular target/drug delivery/diagnosis and therapy

Practice

Goals/Outline:
To learn knowledge and skill for cancer research, students attend lectures and seminars, and attend and/or
practice research meeting, journal club, scientific meeting, etc. These practices will enable students to develop
an ability to conduct their studies as an independent cancer researcher in the future.

Available programs:
Lecture, Seminar, Research meeting, Presentation, Journal club

Lab
Goals/Outline:
To obtain good skills to carry out experiments that are required for cancer research, students belong to one of
our research groups, and conduct their own studies under the guidance of the instructor and/or staff.
Students perform various experiments involved in genetics, gene technology, biochemistry, cellular biology,
molecular biology, physiology, experimental animal, pathology, genomic/epigenomic/proteomic analysis,
1maging, next generation sequencing, etc.

Available program:
We have nearly 30 research groups, each of which is involved in one of 6 major research projects. Students
will belong to one of the groups, and conduct their own project by performing various experiments.

3. Format:
Tutorial approach in principle. Small group instruction is also held.

4. Venue:
The venue depends on each research group. Please confirm the instructor and/or staff before the course.

5. Grading:

Lecture/meeting/practice participation and performance

6. Notes:
Please contact the instructor and/or staff before the course.
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