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the lectures. Supergravity theory of inflation and superstring cosmology will be introduced too.
lectures will be given in English.

Large scale structure of our Universe

General Relativity and Friedman Universe

Dark Energy and Dark Matter

Cosmological Inflation

Reheating after inflation

Supersymmetric Universe

CP violation, baryon asymmetry, and baryo-genesis
Superstring cosmology

OO —1 O> Ul W= WO DD —

Students are supposed to refresh the content of the previous lecture by using their hand-written
notes before each lecture outside of the classroom, and prepare their questions, if any.

There is no textbook. The lectures are original.
Students are supposed to take hand-written notes during the lectures,
LR — ML DEEMid %, There is oral test at the end.

Office hours: Monday from 13:00 until 14:30 in 8-581 (email reservation desired),
Email: ketov@tmu.ac.jp

The lectures are complementary to other lectures in elementary particles and astrophysics (theory).
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D EAHE 57— < | English is a vital communication medium in modern science. This course aims to give chemistry
students practice and greater confidence in using English. The course is taught in English and is
highly interactive, so that students will develop greater active ability in the language.

QBB TEDHM-. | 1. To gain confidence in using English.

e ZEDHEM. | 2. To become familiar with technical English grammar and vocabulary used in Chemistry

FERE 3. To improve writing, reading, speaking and listening in English
4. To improve communication and presentation skills

GELEE - AE
CE

Useful supporting aids; pronunciation
Tom Lehrer song
Following instructions; passive voice
Extracting information; grammar
parts of speech

Introduction.
The Elements.
Chemistry - concepts.
Laboratory Equipment.
Periodic Table. Grammar:
Halogens. Grammar.
Inorganic Chemistry I. Chemical crossword
Inorganic Chemistry 1II.

. Organic Chemistry I

. Organic Chemistry II, Polymers

. Polymer presentations.

. Analytical Chemistry. IR, NMR

. Environmental chemistry. Presentations; quiz
. Writing papers

. Examination / Comment

e
DR OO O LR TP O B =

Interactive lecture including short presentation and conversation practice.

GBENSEE Weekly work 1s assigned.
BOFFX FBEEZ | On-line text: http://www.upjs.sk/public/media/3499/English-for-Chemists.pdf
O RIETMA & Continual assessment of weekly assignment course work (~70%) and final examination (~30%)
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MfFEHE 7 —< | INSTRUCTOR: Miho Terunuma
COURSE DATES: 13:00-16:10, Oct 17 (Thw), Nov 21 (Thu), Dec 19 (Thw), & Jan 16 (Thw)
COURSE DESCRIPTION
This module covers a number of clearly identified disease processes from the -clinical
presentation of the disease to our understanding of the underlying anatomy, physiology,
pathology, and therapies used in human. In each theme, you will be introduced to the current
thinking regarding the underlying cause of each disease and how we can use sclentific tools
from genetics, molecular biology and pharmacology to develop novel approaches for the
treatment of each disease. You will be required to think across disciplines in their quest to
understand the mechanisms of each disease.

QBB TE S5, | COURSE OBJECTIVES:

JF?E?J@?%%@EE‘J' At the end of the course, students should have basic theoretical knowledge of the topics

HEBE covered in this course.
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CLEHE 31

TENTATIVE COURSE SCHEDULE:

1. Lecturel : Insulin and diabetes

2. Lecture 2 : Microbiome in health and diseases
3. Lecture 3 : Drug abuse and addiction

4. Oral presentation

FORMAT:

Lectures on 3 selected topics will be given to the students. After lecture, students will form
small groups to discuss about the topics provided by the lecturer. Each student will then select
a scientific research paper and turn in an approximately 1000 words News and Views style
article. Finally, each student will give a 10 minutes platform presentation that outlines their
News and Views article with a small number of accompanying slides in the last day of the
course.

OUT OF CLASS ACTIVITY REQUIREMENT:

Fach student will select a scientific research paper from any prominent journal (e.g. Science,
Nature, Cell) based on the content of the lectures. The paper should be from calendar year
2018 and 2019. Students will then turn in an approximately 1000 words News and Views style
article. The goal of the essay should be to (1) Briefly cover the significant issues raise and
settled by the paper; (2) How this fit into the previously existing framework of that field; and
(3) How this might inform the next generation of studies in this area.

MATERIALS:
Handouts may be given at the lectures.

EVALUATION:

Class participation (50%)
Oral presentation (35%)
Short essay (25%)

HOW TO REACH OUT TO THE INSTRUCTOR:
Please email to mterunuma@dent.niigata-u.ac.jp

NOTE:
This course is given in English. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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7RI+ WMERF*
OREFRE-T—< | [BFEEE B« 559] Speaking/Listening
@BETZ=2HF. | This course will be a listening/speaking course in English for science students. Students will practice
REH™BEDHBY. | situations in which they may need to speak English in the future, such as when giving oral
BEEE presentations at conferences, discussing their research with other scientists, attending lectures, or

QEEHE - NE
RS

when visiting or working in laboratories overseas. Students will be shown how they can become
more independent and autonomous learners of English.

Basic scientific terms and expressions not usually covered in general English classes will be studied
and practiced. The class will be conducted in English using an interactive workshop style for active
listening and speaking practice.

GIBENFT The homework will include preparing slides for oral presentations and preparing transcripts of
spoken texts.
®FF R BEEL | Reference: Judy/ L EOWIIT 2 HANGET VLY F—vay (FOVa7«— « BT « BIGELE,
O©RGERF A E Discussion: 25%
Listening dictation: 20%
Presentations: 35%
Portfolio: 20%
QDEMZMNAE through e-mail.
74 R77—%)
@45L=EE The lecturer of this course is Dr. Sayako Maswana.
Students are required to bring notebook computers (which can access the Internet via WiFi) and
earphones to class. Students should also have a Gmail account, which will be used to access Google
Drive.
20
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mtgmmmre | EOOPRAREL | gy | ERRERARZL | g
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Bk ERRRE (W EE R0424 (W EE R424
FEEE- 4= m &
7RI+ BERF*
OEEHRtt-7—< | [EEERXOFEH] Writing
@BETZE=2H:H. | This course will cover the important aspects of writing scientific research articles in English.
BENPREDEM-
HEBE

QIBEEE - NE
BEH &

@IREHNFE

®FFRMBEEF
©mMERHET &

QEMZMAFE
(F 74 R77—%)

@fFLEH

This course is open to students who will be writing papers for academic journals, abstracts for
international conferences or their dissertation, or are in the process of preparing to do so. Students
will also analyze the structure and other features of academic papers in order to help improve their
reading skills. The class will be conducted in English.

Students are expected to prepare a summary of their research within 100 words prior to the first class.
The homework will include writing up your research and revising it.

Reference : Judy/t/EOFGER iR X OHF &7 WG B0 Y 2 7 ¢ — « MATTESE « B, %)

Homework: 10%
Classwork: 20%
Discussion: 35%
Portfolio: 35%

through e-mail.
The lecturer of this course is Dr. Sayako Maswana.

Students are required to bring notebook computers (which can access the Internet via WiFi) to class.
Students should also have a Gmail account, which will be used to access Google Drive.
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TYHFARR YTUVRH*
OFBEAHE-7—< | [Nature Talk]
QBB TE S5, | The teacher’s role:
ﬁ“ég’@?ﬁ@ﬁﬁ@ 1. To teach, counsel and introduce resources appropriate to the learners, assess and test student’s
HEEE knowledge.

QELEE - AR
BET %

@BENEE
OFFRBEESE
©mRiESHE A &
QEMRMAFE

(F 74 R77—5%)

@fFLEH

2. That of facilitator of individual learning opportunities nudging students to develop the
following skills in English: reflecting, restating, rephrasing, summarizing, questioning,
interpreting, emphasizing, and confronting.

Outline:

The first class will introduce new learning options and students will set goals they would like
to achieve following the completion of the course. Each student should keep a portfolio of
studied texts. They, called Focus of the Week, will be selected by one or two students
(depending on class size) according to their research interests and time availability.
Comprehension, vocabulary and grammar will be reviewed weekly.

Format:

1. Focus of the Week - text selected by the student or a pair of students (home work)
2. Mini quiz - multiple choice, question/short answer format (optional)
3. Project, as specified in the student’s set of goals (home work)

4. Portfolio/folder

Some home works will be given (see above).

Handouts and prints will be give if needed.

Assessment:
Class attendance (25%), mini quizzes, project (25%), end semester exam (50%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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HL%E 5 &
ITUHFRR STYURH*
OBEARE-7—< [How to create a Persuasive Presentation]
QBB TE5HE- | Outline:
RehoiZZnBEM. | The fear of Public Speaking in English can sometimes be quite overpowering. This class aims to help
FEEE you communicate better with the fellow researchers and students by first, reducing the level of

QREFE - IR
BREHE

nervousness, so that you could be better perceived and understood by the other English speakers. At
the same time we will work on pronunciation - to smooth the delivery process and content, to make
the presentation meaningful and persuasive. Finally, the participants will create and deliver final
dynamic presentations. As a facilitator, I hope you will enjoy the content, have fun and learn a lot.
Look forward to your attendance.

Content:

Body and Posture

Memory or Paper

Introducing the Topic (home work)
Vowels and Intonation

Emphases, Rhythm and Stress in Speaking (home work)
Repeating, Recapping and Rephrasing
Chunking

Being Persuasive  (home work)
Writing Clear Presentation

Final Presentation

GIRENFH Some home works (see above) will be given.
®FFRX FSEEZE | Handouts or prints will be given if needed.
O©REH A & Assessment:
Class attendance (25%), participation (25%), end semester presentation (50%).
QEMZMAE The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact the
(A7 4 Z77—%) | lecturer by e-mail.
®4FiLEE
23
o en EEH R T #HER . .
® OB MBS BEES #MEA BEES i R Rl
VS i EERES I EaR SRRSO
HAzEF2 i N EE = N
RERTRRE | peggazizrovay) | RO | apegsasazrosay)| 0 R I R
P R EEREE I EamRESRES I ’
BERMRE | wpmgzazazrvay) | B0 | epmgaosi-h ooy RASO
HEHE 5 &
TYHRZ Tzyvzh*
DBEFHEt-7—< | [Nature Talk 1]
QBB TESHH- | Outline:
BEAIREDRB-. | This class aims to focus on topics selected by the students and relevant to their research programs.
FEBE The facilitator will encourage participants to reflect, restate, rephrase, summarize, question, interpret

QFEE - IB
BEAE
@BENEE
OFFRBEEE
O ESHEA &
QDERZMAFE
(F74R77—%)
®1FieEE

emphasize and confront the topics and issues. She will also explain the relevant grammatical issues.
Focus of the Week", an article from a scientific journal, will be selected by a volunteer and delivered
to the participants via email. Final, written (open book) test will conclude the classes at the end of
the academic year.

Article reading is scheduled as home work every week of the class.

Prints will be given if needed.

Assessment:
Class attendance (25%), mini quizzes, project (25%), end semester exam (50%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact the
lecturer by e-mail.
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This course will support the voluntary and spontaneous activities by students.
Through the activities related to biological sciences, the course will enhance the development of basic
skills in research and business. (Examples: outreach activity, planning of research meetings)
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Vera Thiel
DBEF#+ 5 —< | Title: Special Lecture in Biology. Microbial ecology: Microbial diversity analyses.
Category: Specialized Subjects Credit: 1
Instructor (s) : Dr. Vera Thiel (vthiel@tmu.ac.jp)
[Course Description]
We will explore different methods to analyze microbial diversity as part of microbial ecology
studies. Cultivation-dependent and independent methods will be introduced and discussed.
QBB TE B | [Objectives]
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' At the end of this course students will understand different methods used to analyze microbial
BEBE diversity. The students will be able to understand and review recent microbial ecology studies,
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and discuss strengths and weaknesses of the different approaches and methods for microbial
diversity analyses.

[Tentative Course Schedule]

1. Microbial diversity: Taxonomy, metabolism and phylogeny

2. Cultivation based methods: CFU (colony forming units) and MPN (most probable number)

3. Cultivation independent methods: Microscopic methods

4 . Cultivation independent methods: DNA based methods 1 - DNA fingerprinting methods

5. Cultivation independent methods: DNA based methods 2 - DNA cloning and NGS amplicon
analyses

6. Cultivation independent methods: DNA based methods 3 - Phylogenetic analyses

T. Cultivation independent methods: DNA based methods 4 - Metagenomic sequencing studies

8. Summary and Exam
* Students are expected to actively participate in classroom discussions. *

[Study outside classroom]

1. Students are required to read through the specified materials before class. Range of
reading assignment 1s explained in each class.

2. Students are required to give a oral paper presentation. Papers/topics will be given out by
the instructor.

[Textbooks/Materials]
Brocks Biology of Microorganisms,
Internet.

General Microbiology, The Prokaryotes, Handouts,

[Assessment]

In class participation - 40% of the grade. Exam - 60% of the grade.

[Office hours]

Particular office hours are not set. Please make an appointment via e mail if you want to visit
my office for a query or concern. A query by email is also acceptable.

AIZZE MR A AZE L I RGESE SN T DIRETH 5,

JEE G I REBRE OFFnl v 5,

HOOHEMp A2 LK BELTEET ST L,

This lecture is for students who cannot speak Japanese and graduated from other university.
Authorization from curriculum coordinator is required before taking this lecture.

Consider your research area to choose this lecture.
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Marcus Tank
DBEFE 5 —< | Title: Special Lecture in Biology. Microbial ecology: Phototrophic bacteria.
Category: Specialized Subjects Credit: 1
Instructor (s) : Dr. Marcus Tank (mtank@tmu.ac.jp)
[Course Description]
In this course we will learn about photosynthesis in prokaryotes, the different groups of
phototrophic prokaryotes, their taxonomy, evolution and ecology.
QBB TE B | [Objectives]
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' At the end of this course students will be able to understand the photosynthesis in bacteria,
HEBE including the basic principle and the different types of light energy usages. The students will

QELEHE - AR
Bk

DEENFE

OFFR M BEEE

©mHEREETT &

QDERZMAFE
(F 74 R77—5%)

@FFiLEIR

be able to distinguish and identify the different groups of phototrophic prokaryotes. The
students will know about the evolution of photosynthesis and ecological importance of
phototrophy.

[Tentative Course Schedule]

Phototrophy and photosynthesis in prokaryotes
Anoxygenic versus oxygenic photosynthesis

Carbon fixation in chlorophototrophic bactria
Groups of phototrophic bacteria I (Cyanobacteria)
Groups of phototrophic bacteria II (purple bacteria)
Groups of phototrophic bacteria I (green bacteria)
Novel phototrophic bacteria

Summary and discussion of open questions

Exam

CO —1 O Ul = W W DO —

Study outside classroom:
1. Students are required to read through the specified materials before class. Range of
reading assignment 1s explained in each class.

[Textbooks/Materials]
Brocks Biology of Microorganisms,
Internet.

General Microbiology, The Prokaryotes, Handouts,

[Assessment]

Participation in class - 40% of the grade. Final exam - 60% of the grade.

Office hours:

Particular office hours are not set. Please make an appointment via e mail if you want to visit
my office for a query or concern. A query by email is also acceptable.

AIZZE MR A AZE L I RGESE SN T DIRETH 5,

JEE G I REBRE OFFn[hiv 5,

HOOHEMA A2 LK B TEET S L,

This lecture is for students who cannot speak Japanese and graduated from other university.
Authorization from curriculum coordinator is required before taking this lecture.

Consider your research area to choose this lecture.
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DBEF#+57—< | Course title: Special Lecture in Biology
Class number: R0707
Second semester, Tue 10:30-12:00
Instructor: Kanae Ando (k_ando@tmu.ac.jp)
DESCRIPTION: Our society 1s quickly aging, and the number of patients with age-associated
diseases are growing. Recent studies revealed that accumulation of misfolded proteins may
underlie the pathogenesis of many age-related neurological diseases such as Alzheimer’s
disease. We will discuss current understanding of molecular mechanisms underlying these
diseases and therapeutic strategies.
QBB TEBHH- | OBJECTIVES: This course aims to introduce current knowledge underlying the pathogenesis of
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' age-related neurodegenerative diseases, and encourage students to distill and synthesize the
BEBE information you learn in cell biology, molecular biology and neuroscience.
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The format of this course is a combination of didactic lectures and student presentation.
Lectures will introduce concepts, and student presentation followed by discussion will promote
an understanding of analytical approaches to questions in neuroscience as well as critical
scientific thinking.

TENTATIVE COURSE SCHEDULE:
1. Introduction

2. Alzheimer’s disease (lecture)

3. Alzheimer’s disease (student presentation)

4. Parkinson’s disease (lecture)

5. Parkinson’s disease (student presentation)

6. Amyotrophic lateral sclerosis (lecture)

7. Amyotrophic lateral sclerosis (student presentation)
8. Review & discussion

FORMAT:

Didactic lecture and student presentation.

OUT OF CLASS ACTIVITY REQUIREMENT : Students will be asked to read recent articles
from scientific journals and prepare for presentation.

TEXTBOOK:

In terms of learning the facts about each specific topic, the textbook,

'‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034  should be your
basic study guide.

Reading materials including primary literature will be distributed in the class.

GRADE:
Class participation 30%, Presentation 30%, Final report 40%

HOW TO REACH OUT TO THE INSTRUCTOR:
Office hour: Wednesday afternoon, 1-2:30pm. Or, e-m ail to k_ando@tmu.ac.jp for an appointment.

AFZEGIMRT A AR L /B E S R OiRETH B,

FEHE L O LAV DR, BEHEEIEEBPHES e RFHREEB IR L, 2B s &,

NOTE: This course is open to the students who completed an undergraduate program in the
universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda
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DBEF# 57 —< | Course description: We will discuss cellular mechanisms of germ layer fate separation during
early embryogenesis. Recent discoveries related to asymmetric cell division and cell polarization
will be discussed.
BB TEBHH- | Course objectives:
JF?E?J'\’E’%%(DEE‘J' Students will learn how to read, understand and interpret resent research results related to
BEBE embryogenesis. Students will also learn how to formulate research ideas and crystalize original
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questions through dialectical methods. By the end of the course, students will also acquire
basic knowledge on germ layer fate separation, asymmetric cell division and polarization of
cells.

. A brief history of Developmental Biology and its essential goals
. Fate specification during embryonic development

. Cell differentiation and asymmetric cell division

Cell differentiation and gene expression

Microscopy in developmental biology

Cell polarization in embryogenesis

Summary and final test

-3 O Ul = W DO —

Reading materials will be assigned every week.
Text: Will be provided by the instructor.

Assessment: Students will be assessed by their contribution to discussions during class and
final test.

Questions can be posted via KIBACO. Office hours; by appointment through e-mail

This lecture is for students who cannot speak Japanese and have graduated from other
universities.
Authorization from curriculum coordinator is required before taking this lecture.

AP MR A A2 L 7 HGEEE ST DIRETH B,
JRIE B T IR BB OFF A\ 5o

Basic understanding of cell biology i1s required. Students will be required to participate in
discussion during class. Student who do not yet possess sufficient command of the English
language may need to improve their English language skills. For questions regarding class and
English proficiency, contact the instructor prior to registration.
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DBEHE 57 —< | COURSE DESCRIPTION:
The human brain is made of the billions of cells and trillions of connections and said to be the
most complex object in our known universe. This course aims to introduce molecular and
cellular mechanisms underlying the development of the nervous system and neurodevelopmental
disorders.
BB TEBHE- | COURSE OBJECTIVES:
ﬁ"é.jj’(b?%%@ﬁﬂ@' This course aims to encourage students to distill and synthesize the information you learn in
FEEE cell biology, molecular biology and neuroscience, through discussion of current knowledge
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underlying the development of the brain and neurodevelopmental disorders such as spectrum
disorder. The format of this course is a combination of didactic lectures and student
presentation. Lectures will introduce concepts, and student presentation followed by discussion
will promote an understanding of analytical approaches to questions in neuroscience as well as
critical scientific thinking.

TENTATIVE COURSE OUTLINE:

Development of Nervous System and Related Disorders
1. Introduction: The genesis of neurons and connection
. Polarity and segmentation (lecture)

. Polarity and segmentation (student presentation)
Genesis and migration (lecture)

Genesis and migration (student presentation)
Determination and differentiation

Review and Exam

3 O Ul = LoD

OUT OF CLASS ACTIVITY REQUIREMENT:
Students will be asked to read journal articles and prepare for presentation.

TEXTBOOKS:

Reading materials including primary literature will be distributed in the class.

In terms of learning the facts about each specific topic, the textbook,

'‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain,

3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034 should be your basic study
guide.

EVALUATION:
Class participation 30%, Presentation 30%, Final exam 40%

HOW TO REACH OUT TO THE INSTRUCTOR
Office hour: Wednesday afternoon, 1-2:30pm. Or, e-m ail to k_ando@tmu.ac.jp for an appointment.

AFZEIMRF A AR L I E LS R OiRETH B,

FREHB L OFE LAV DR, BEREE RBERGEEEZRFREBF IR L, 2155 C &,

NOTE:

This course is open to the students who completed an undergraduate program in the universities
other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda.
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DBEA#+5—< | In this class we learn the evolutionary biology on species and speciation by reading some
textbook chapters and recent papers together.
QBB TE S5, | Students will be able to discuss the processes of species diversification.
RAPREDEH-
BEBE

1) What are species? What is the genetic basis of speciation?

2) What barriers to gene flow result in speciation?

3 ) Barriers to gene flow: Keeping species apart.

4) What happens when newly formed species come into contact?
5) Why do rates of speciation vary?

6 ) Uncovering hidden species.

7) Review

8 ) Mid-term examination

9) Earliest forms of plant life and the colonization of land

10) The first forest

11) Major emergence of the seed plants and flowering plant origins
12) Evolutionary changes over the past 66 million years (Cenozoic)
13) Mass extinctions and persistent populations

14) Review

15) Final examination

Students are required to read some textbook chapters and papers at home.
The instructer prepares some copies of textbooks and hand-out materials for the class.

Essay 50%. Active participation 50% (Students are required to read some textbook chapters
and papers at home and give short presentations)

A7 4 27 7 —I3/KIEH13:00~15:00
L AR T BEPEEAREI0T S

AR E Ui RFEEZRE L 1 JGEE SR ORETDH 5,

JE B HEE OB IIRFEBEE OFF a2 v 5,

This lecture is for students who cannot take Japanese lectures and graduated from other
university in principal.

Authorization from curriculum coordinator is required to take this lecture.

Contact: Yoko KAKUGAWA Rm. 107, Makino Herbarium. (ex.2723)
e-mail:kakugawa@tmu.ac.jp

Office hours: Wednesday 13:00 to 15:00

TP B R S kakugawa@tmu.ac.jp
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OBEAE 57— | Title
Special lecture in Ecology
Course Description
This course is an advanced and specific introduction to ecology. Students will be introduced to the
concepts and theories that lead good research questions, and the methods that are used to answer
ecological questions. The first half of this course explores topics such as population ecology,
evolutionary ecology, experimental ecology, behaviour ecology and reproductive ecology and the
second half as matter and energy flow, conservation biology, community ecology and urban
ecology. Both animal and plant systems will be considered.
Instructor; Dr. Yasukazu Okada (yasu okada@tmu.ac.jp) and Dr.Jun-Ichirou Suzuki (jsuzuki@tmu.ac.jp)

BB TEBHEE- | Objectives

BEHPIBEDBRRM-. | Students completing this course will be able to;

HERE approach natural phenomena with ecological methods, and ask effective questions on ecological
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aspects.

Course Schedule

. Evolution and diversity of life history (YO)
Sexual selection and sexual dimorphism (YO)
Behavior: innate or learned behavior ? (YO)
Intra- and inter-specific interactions (YO)
matter and energy flow in ecosystems (by JS)
functional traits and species coexistence (by JS)
ecosystem service and sustainability (by JS)

. urban ecology (by JS)

exam

W 0O —1 O Ul = O DD —

Out-of-class activities
Students will be given homework (A 4,1 page) after each class by JS.

Textbook and required supplies

required textbook; Essentials of Ecology by Begon et al. (4th ed.) published be Willey (ISBN-13 :
978-0470909133) (for the course by JS)

supplies; handouts will be provided in class.

Referenced text books (YO) : An Introduction to Behavioural Ecology, (Davies NB, Krebs JR &
West SA, Wiley) [HAEMR : AR« 2L 72« v« 2 MTajEREY FHES 4K G2 ],
Ecological Developmental Biology (Gilbert S & Epel S, Oxford University Press) [HAGER @ H2RE
LAY CRIBRYEERS) ], v —X SRoEREY (HAEBYARE. k) 85 % [frEjdae
FNETE[zars 172

Assessment

Students will be assessed based on the average score of the first half by YO and the second half
by JS. The course will be assessed based on in-class participation (25%), homework (25%) and an
exam (50%).

The course by YO will be assessed by activity and participation in lectures (40%), exams (30%),
and reports (30%).

How to reach out to the instructors

office hour for JS; 18:00 - 19:00 Monday and Wednesday. Or students can make an appointment
by email.

You can contact YO any time by email (yasu okada@tmu.ac.jp)

Notes and prerequisites

Students attending this course must have some knowledge in very basic math, basic ecology, basic
genetics and/or evolutionary biology.

The prerequisite for the course is General Biology I B, General Biology IIB, General Ecology and
Ecology at TMU. If you are an exchange student staying for this semester, contact the instructor
in advance.

AIZZE MR A A L WGBS E T ORETH 5,

FREHE L OELAVWDE, BEGRESE ZEERGEHEERFFEEF R L, #Frf285 &,

This course is open to the students who completed an undergraduate program in the universities
other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda.

— 131 —




42

@ zm B2HE R BTHHMER . e
R MBS BREES #MEA REES i e e
BLRTHIRRE MR EERER R0713 R EEEE R713 wiim | £ | 2 ,
1R AI?
BLRERRE MR EERER R0714 R EEEE R714
FEEE =] % &
HiE B, mH BE
DEEAE 7 —< | [Course content]
Molecular and cellular mechanisms of biological processes. This lecture will be taught by Prof.
Toshiro Aigaki (Partl) and Associate Prof. Takaomi Sakai (Part2).
QBB TE B, | [Attainment target, knowledge or ability which students can obtain in this lecture]
ﬁE?J PEEDHK-
B EBE This lecture will provide opportunities to learn how to use genetics to understand mechanisms
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of complex biological processes, such as development, aging, cancer, learning and memory.

[Course schedule]

[Partl]

1. Techonology development of gene expression analysis

2. Molecular and cellular mechanisms of development

3. Molecular and cellular mechanisms of aging

4. Molecular and cellular mechanisms of cancer development

[Part2]

5. Associative learning and behavioral plasticity
6. Learning and memory in Drosophila

T. Molecullar and cellular mechanisms of Long-term memory 1
8. Molecullar and cellular mechanisms of Long-term memory 2
You should review the last lecture every week.

[Book for reference]

Handouts will be distributed to students in classes.

[Assessment of academic achievement]

Presentation and discussion 30%, Quiz or Report submission 30%, Midterm and final

examinations 40%.

Particular office hour is not allocated, but students can make appointments by e-mail.

[Special notes]

1. It is advisable to take “Cell Biology” at TMU before you take this course.
2. This lecture is for exchange students with some knowledge in cell biology and genetics.

ARG ARF AR L L GEL SR ORETH 5,

TREHE L OFE LAV Ok, BEFEE BEERGEH 2 R FREB CiIN L. 2185 2 &,

This course is open to the students who completed an undergraduate program in the
universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda.
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Adam Linc Cronin
DBEF# 5 —< | Many organisms live together in groups, and group-living conveys a wide range of benefits.
Coordination of actions in group-living organisms represents a complex challenge, yet group-
living species manage to achieve remarkable tasks, such as building complex structures,
coordinated movements over long distances, and advanced decision making. Explaining how
this is achieved is the focus of complex systems biology.
QBB TESHEE- | In this course we will explore how individuals in groups can coordinate activities to produce
REAPREMDERI- | outcomes far exceeding that which any individual could do alone. In many cases these tasks
BEBE are achieved with no distinct leadership or top-down control, but via interactions at the local
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level, which produce emergent phenomena at the level of the group.

Studies of collective behaviour are important for understanding diverse phenomena such as
movements of human crowds, telecommunication networks, and the development of artificial
swarm intelligence.

Costs, benefits and diversity of groups
How do groups work?

Advantages of complex systems
Mechanisms of decision making

. Working together

Importance of group composition
Student presentations

Review and discussion

OO —1 O Ul = Lo DO —

Students will be given occasional tasks to perform outside of class during the semester and are
expected to do research related to their selected project theme throughout the course.

Collective Animal Behaviour (2010) by David J. T. Sumpter (ISBN: 9780691148434) . Other
relevant literature will be presented and discussed in class.

Assessment will be based on a written assignment based on one or more components of the
course and in-class presentations. Presentations will employ TMU’s COIL (Collaborative Online
International Learning) platform where possible.

There are not set office hours: please visit my office if you have any questions or send queries
by email.

This course will be conducted in English. Students should prepare all materials in English and
will have the opportunity to discuss among themselves and with the general class in English.

AFZEIMRF A AR U IS E LS R OiETH B,

FREHB L OFE LAV DR, BEREE B ERGEELZRFREBF IR L, 2155 &,

This course is open to the students who completed an undergraduate program in the universities
other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda.
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DBEF#+5—< | This topic will examine links between biogeography, ecology, evolution, and behaviour, and
how interdisciplinary approaches can be helpful for understanding the life-history or
organisms. A particular focus will be on use of a range of different techniques to explore
organism biogeography.
QBB TE DA | Students will gain an appreciation for how an interdisciplinary approach can be helpful in
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' exploring a broad range of questions in ecology and evolutionary biology. We will examine
BEBE how these different fields of study overlap and review studies which make use of this

interdependence.
Students will develop a familiarity with recent literature on biogeography and how different

approaches can help generate new insights into this topic.

Interdisciplinary approaches and biogeography - an introduction
Field-based approaches

Literature discussion - field based approaches

Experimental approaches

Literature discussion - experimental approaches

Molecular phylogenetic approaches

Literature discussion - molecular phylogenetic approaches
Review and discussion

OO —31 O> Ul = WO DO +—

Students are expected to review the scientific literature in an area of their choice of ecological
study and make critical assessments of a paper selected during short presentations of pertinent
papers on three occasions during the course.

Relevant literature will be presented by students and discussed in class.

Assessment will be based on presentations in class and a written assignment on one part of
the course.

There are not set office hours: please visit my office if you have any questions or send queries
by email.

This course will be conducted in English. Students should prepare all materials in English and
will have the opportunity to discuss among themselves and with the general class in English.
This course is open to the students who completed an undergraduate program in the
universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda.
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Course Title: Mechanisms of plant evolution

Instructor: Diego Tavares Vasques

Teaching methods:

The first half of the course (unities 1 to 4) will focus on the learning of basic concepts, such as natural selection,
adaptation, plant taxonomy and others.

On the second half (unities 5 to 7), students will use the learned concepts to engage in activities involving reading
of scientific articles in the area and discussing questions related to it. Quizzes will be applied to assess the learning
outcomes of each class.

At the end of the course, students will engage in a project, being required to present a seminar using active
learning tools to teach one of the following topics: Life cycle diversity and evolution; Species concept; Trends and
Questions in plants Systematics and Evolution; Traditional x Modern Taxonomy.

Course Objectives/Overview:
Evolution is an intriguing phenomenon that rules all biological events. The mechanisms controlling evolution are
many in nature and can be studied under different levels of complexity. In this course, theories of evolutionary
genetics (such as natural selection, adaptation, speciation, and others) will be explored in the context of the
evolutionary history of plants. Together, we will explore how changes in the life cycle have influenced the selective
pressure plants have been exposed to, how adaptations on nutrition and body structure have emerged through time
and how the reproduction of these eukaryotic organisms has had a deep influence on population genetics.

By taking this course, you will not only learn basic key-concepts of evolution and plants diversity (important to
understanding many other subfields in Biology) but also step-up your baggage knowledge, connecting it to cutting-
edge studies in this field.

Keywords:
plant diversity, evolution, systematics, plant taxonomy, critical thinking, scientific literature

Schedule
Unity 1 : Introductory class, The DNA molecule and its importance for evolution
-Course explanation -Concept of evolution in Biology -Introduction to plants’ diversity
-RNA World, DNA origin and structure -Central Dogma and DNA Mutation -Deciding group projects
Unity 2 : Evidences of Evolution, Evolution and Natural Selection
-Natural selection -Adaptation and Speciation -Variation -Mendelian Inheritance
Unity 3 : Population Genetics
-Allele frequency & gene pool -Hardy-Weinberg equation -Mechanisms of Evolution
-Bottleneck effect -Founder effect -Long-Distance Dispersal
Unity 4 : Taxonomy and Systematics
-Cladograms & Phylogenetic trees -Parsimony -Monophyletic, paraphyletic and polyphyletic groups
-Apomorphy, plesiomorphy -Species and speciation
Unity 5 : Introduction to plant diversity, Plants’ conquest of land
-Plants diversity -Algae diversity -Polyphyletic groups -Life Cycle
-Alternate generations - sporophytes x gametophytes
Unity 6 : The vascular plants
-Ferns and its allies -Independence from water
Unity 7 : The seed plants
-Gymnosperms -Gametophyte reduction - pollen -Anglosperms I - basal groups and monocots
-Pollination and seed dispersion -Basal eudicots, Rosids and Asterids -Evolution of flower shape
Unity 8 : Course Revision and evaluation

-Selective Pressure

-Genetic drift

-Mosses and its allies

-Xylem and Phloem -Apomixy -Reticulate Evolution

[Out of class activity requirement]
Basic knowledge of biochemistry is required, and preparative studies on the subject are necessary.

Required Textbook:
None - required reading will be provided by the professor.

Reference Books:

Dawkins, R., & Wong, Y. (2010). The ancestor’s tale: A pilgrimage to the dawn of life. Hachette UK.
Judd, W. S., Campbell, C. S., Kellog, E. A., Stevens, P. F., & Donoghue, M. J. (2015). Plant Systematics:
A Phylogenetic Approach. Sinauer, 1st ed.

Ridley, M. (2004). Evolution. Oxford University press.

Simpson, M. G. (2010). Plant systematics. Academic press.

Method of Evaluation:

Class attendance/participation - 20%
Quizzes/exams - 40%

Final project - 40%

How to reach out to the instructor:

Dr. Diego Tavares Vasques

The University of Tokyo - Center for Global
Communication Strategies (CGCS)
dtvasques@aless.c.u-tokyo.ac.jp

For questions, please e-mail to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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Course Title: Immunology: Basics and Application

Instructor: Dr. Shivani Soni, California State University, Fullerton, California, USA

Dates: Aug 2 (Fri), & 5 (Mon)

This course MUST be taken in conjunction with R0728. If you are taking this course, please also register for R0728.

Course Description:

Immunology is the study of immune system, a complex network at molecular, cellular and organ level. The course encompasses
basic principles of immunology with major emphasis on learning through experimentally-based manner and project-based
learning. Course focuses on chemical and physical nature of antigens and antibodies, humoral and cell-mediated immunity and
their application as a tool in Biomedical Sciences. The course is the combination of fundamental immunological concepts and
recent advances in the field such as vaccines and cancer immunotherapy.

Significance:

Immunology is a multidisciplinary science, an interface between education in medicine and biosciences. This scientific discipline
provides students with understanding of mechanisms involved in disease progression and response of the body at molecular and
cellular level.

Immune system on one hand protect the body from invading pathogens but on the other hand is involved in pathophysiological
conditions such as AIDS, autoimmune diseases and cancer.

Immunological tools such as monoclonal antibodies are being used as diagnostics and bioassay tools in clinics. Cancer
immunotherapy and transplant biology are recent advancements in Immuno-based therapeutics.

Course Objectives

Upon completion of the course, students are expected to:

1. Understand the basic concepts of immunology such as acquired and innate immunity, humoral and cell-mediated immunity,
active and passive immunity, vaccines development.

2. To characterize the antigens, haptens, role of T cells, B cells and macrophages, cytokines and chemokines.

3. To describe the structural characteristics of immunoglobulins, get well versed with methodologies of purifying antibodies.

4. To understand the role of phagocytes and lymphocytes in body’s immune response.

5. To interpret the chemical and biological characteristics of complement and basics behind the serological reactions.

6. To comprehend the concepts of pathophysiology of immune system: hypersensitivity, transplantation, and autoimmune
diseases.

7. To apply the knowledge to understand vaccine development, tropical diseases.

8. To evaluate the importance of immune system in cancer pathology and treatment.

Course Topics

This course MUST be taken in conjunction with R0728.

10380, R0726)

. Introduction to Immunity and Immunology

Antigens and Haptens

T cells and B cells receptors and signaling

Innate Immunity

The Complement System

. The major histocompatibility complex and antigen presentation
{10433, R0728)

7. T and B cell development.

8. T and B cells activation, differentiation and memory

9. Effector response: Cell-and antibody mediated immunity

10. Clinical Immunology: Hypersensitivity, Transplantation Biology, Auto-immune diseases.
11. Infectious diseases and vaccines

12. Cancer and Immune system: Cancer Immunotherapy

13. Experimental systems and models for Immunology

[S IS, INSGEICR NI

Methods of Instruction:
Course work will be highly dependent on lectures, in class discussions and case studies. Class work will also be supplemented
with video presentations and group activities.

[Out of class activity requirement]
Students should complete all required reading assignments prior to coming to the class meeting.

Text book and Required Supplies:
Required textbook:
1. Textbook: Immunology (Kuby), by Owens, Punt, and Stranford, 7th ed. Freeman and Company Publ.
ISBN: 13:978-14641-3784-6, ISBN-10:1-4641-3784-6
2. Journals (text will be provided as handouts) :
A. Journal of Immunology,
B. Advances in Immunology,
C. Immunological Reviews,
D. Annual review of Immunology,
E. Immunology today

Grading plan/Evaluation:

1. Class discussions/presentation and group activities: 30%
2. Writing assignments and case reports:45%

3. Final exam 25%

Office hour: To be announced.

Basic Requirement of the Course:

Course is intense with lots of basic information, recent advancements in the field, translational research and application-based
concept. Course work requires active participation in the class and writing assignments or case studies as a homework. Students
should be reading the assignments and topics prior to the class to have better understanding of the lecture and well prepared
for the class discussion.

This course MUST be taken in conjunction with R0728.
For more information, please contact Kanae Ando (k_ando@tmu.ac.jp).
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Course Title: Immunology: Basics and Application
Instructor: Dr. Shivani Soni, California State University, Fullerton, California, USA

Dates: Aug 6 (Tue) & 7 (Wed)
* This course MUST be taken in conjunction with R0726. If you are taking this course, please also register for R0726.

Course Description:

Immunology is the study of immune system, a complex network at molecular, cellular and organ level. The course encompasses
basic principles of immunology with major emphasis on learning through experimentally-based manner and project-based
learning. Course focuses on chemical and physical nature of antigens and antibodies, humoral and cell-mediated immunity and
their application as a tool in Biomedical Sciences. The course is the combination of fundamental immunological concepts and
recent advances in the field such as vaccines and cancer immunotherapy.

Significance:

Immunology is a multidisciplinary science, an interface between education in medicine and biosciences. This scientific discipline
provides students with understanding of mechanisms involved in disease progression and response of the body at molecular and
cellular level.

Immune system on one hand protect the body from invading pathogens but on the other hand is involved in pathophysiological
conditions such as AIDS, autoimmune diseases and cancer.

Immunological tools such as monoclonal antibodies are being used as diagnostics and bioassay tools in clinics. Cancer
immunotherapy and transplant biology are recent advancements in Immuno-based therapeutics..

Course Objectives

Upon completion of the course, students are expected to:

1. Understand the basic concepts of immunology such as acquired and innate immunity, humoral and cell-mediated immunity,
active and passive immunity, vaccines development.

2. To characterize the antigens, haptens, role of T cells, B cells and macrophages, cytokines and chemokines.

3. To describe the structural characteristics of immunoglobulins, get well versed with methodologies of purifying antibodies.

4. To understand the role of phagocytes and lymphocytes in body’s immune response.

5. To interpret the chemical and biological characteristics of complement and basics behind the serological reactions.

6. To comprehend the concepts of pathophysiology of immune system: hypersensitivity, transplantation, and autoimmune
diseases.

T. To apply the knowledge to understand vaccine development, tropical diseases.

8. To evaluate the importance of immune system in cancer pathology and treatment.

Please note that this course MUST be taken in conjunction with R0726.

Course Topics

10380, R0726)

. Introduction to Immunity and Immunology

Antigens and Haptens

T cells and B cells receptors and signaling

Innate Immunity

The Complement System

. The major histocompatibility complex and antigen presentation
{10433, R0728)

7. T and B cell development.

8. T and B cells activation, differentiation and memory

9. Effector response: Cell-and antibody mediated immunity

10. Clinical Immunology: Hypersensitivity, Transplantation Biology, Auto-immune diseases.
11. Infectious diseases and vaccines

12. Cancer and Immune system: Cancer Immunotherapy

13. Experimental systems and models for Immunology

[S 33, INSGEICH RO

Methods of Instruction:
Course work will be highly dependent on lectures, in class discussions and case studies. Class work will also be supplemented
with video presentations and group activities.

Course work requires writing assignments or case studies as a homework.

Text book and Required Supplies:
Required textbook:
1. Textbook: Immunology (Kuby), by Owens, Punt, and Stranford, 7th ed. Freeman and Company Publ.
ISBN: 13:978-14641-3784-6, ISBN-10:1-4641-3784-6
2. Journals (text will be provided as handouts) :
A. Journal of Immunology,
B. Advances in Immunology,
C. Immunological Reviews,
D. Annual review of Immunology,
E. Immunology today

Grading plan/Evaluation:

1. Class discussions/presentation and group activities: 30%
2. Writing assignments and case reports:45%

3. Final exam 25%

Office hour: To be announced.
For more information, please contact Dr. Kanae Ando (k_ando@tmu.ac.jp).

Basic Requirement of the Course:

Course is intense with lots of basic information, recent advancements in the field, translational research and application-based
concept. Course work requires active participation in the class and writing assignments or case studies as a homework. Students
should be reading the assignments and topics prior to the class to have better understanding of the lecture and well prepared
for the class discussion.

This course MUST be taken in conjunction with R0726.
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Special lecture in biology

Category: Specialized Subjects Credit : 1

Intensive summer lecture 10:30-17:50

Instructor: Adam Weitemier

Subtitle: Biological and behavioral functions of the locus coeruleus norepinephrine system

[Course Description]

The locus coeruleus (the “blue spot” ) is a small nucleus on either side of the vertebrate
hindbrain. Its primary neurotransmitter is norepinephrine (NE). Through extensive neuronal
projections, NE output from the locus coeruleus influences fundamental bodily functions,
emotional responses, and cognition. Although the locus coeruleus NE system is the longest and
most well-studied neuronal system, current research continues to make new discoveries about
its role in brain function and behavior.

This course will take a student-interactive approach to explore fundamental and current
knowledge about the locus coeruleus NE system. We will consider current topics and future
questions through the lens of recent studies that are conducted from different biological
perspectives.

[Objectives]

Students taking this course will gain an understanding and perspective on the importance of
NE (and related systems) in physiology and behavior. They will be able to use the knowledge
that they gain in this course to guide future learning about the diversity of brain function.

[Tentative Course Schedule]
Locus Coeruleus NE Biology I : Anatomy and pharmacology
Locus Coeruleus NE Biology II : Cellular and systems physiology
. Research techniques to explore the Locus Coeruleus NE system
Behavioral and Cognitive Theories of Locus Coeruleus NE function
Research Paper I : A dynamic role of the locus coeruleus in emotion and learning
Mid-course Assignment
6. Class activity I : Assignment Review

Research Paper II : NE and non-neuronal brain functions
7. Class activity II : TBA
8. Quiz

Q1 = WO DO —

[Out of class activity requirement]
One mid-course assignment

[Textbooks/Materials]
Research articles to be distributed throughout the course

[Assessment]
Attendance - 10%, Quiz - 30%, Assigned work - 40%, Participation - 20%

[Office hour]
Available for questions/comments via KIBAKO online system.
Please contact Kanae Ando (k_ando@tmu.ac.jp) for more information.

[Required background knowledge]
Knowledge in biology, basic physiology or neurobiology

[NOTE]

AIZZE MR ZAZE L I RGEE SN T DIZETH 5,

FREHE L DFE LSV DK, BERYEE B ERGEEZREREBUF IR L, #2155 2 &,

This course is open to the students who completed an undergraduate program in the universities
other than TMU and are not fluent in Japanese. Talk to your supervisors if this course is
appropriate for you. To register, submit a course registration request form to the program
organizer, Dr. Kimiko Fukuda.
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