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Advanced lectures devoted to theoretical cosmology

The lectures assume basic knowledge of General Relativity and Field Theory. A short
Introduction into Einstein Relativity and Friedman Cosmology will be provided.
Cosmological inflation and particle production after inflation (reheating), Dark Matter and
Dark Energy will be in the focus of the lectures. Supergravity theory of inflation and
superstring cosmology will be introduced too. All 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

CO —1 O Ul = LW DO —

There is no textbook. The lectures are original.

Students are supposed to take notes during the lectures,

and study the notes again, before the next lecture, outside of the classroom.
LR = MITEDEMid %5, There is oral test at the end.

The lectures are complementary to other lectures in elementary particles and astrophysics
(theory).

Office hours: Monday from 13:00 until 14:30 in 8-581 (email reservation desired),

Email: ketov@tmu.ac.jp
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OBEARE - 7—< 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.

QBIETEDME 8. To gain confidence in using English.

PIZREOBN - -FERE To become familiar with technical English grammar and vocabulary used in Chemistry

QREE - IR

@FFR - SEEE

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

= O DO

Introduction. Useful supporting aids; pronunciation

. The Elements. Tom Lehrer song

. Chemistry — concepts. Following instructions; passive voice
. Laboratory Equipment. Extracting information; grammar
Periodic Table. Grammar: parts of speech

Halogens. Grammar.

. Inorganic Chemistry I. Chemical crossword

. Inorganic Chemistry 1II.

. Organic Chemistry I

. Organic Chemistry I, Polymers

. Polymer presentations.

. Analytical Chemistry. IR, NMR

. Environmental chemistry. Presentations; quiz

. Writing papers

. Examination / Comment

i

Interactive lecture including short presentation and conversation practice.
Weekly work 1s charged.

On-line text: http://www.upjs.sk/public/media/3499/English-for-Chemists.pdf

ORIEEM A & Continual assessment of weekly assignment course work (~70%) and final examination (~30%)
©455LHEIA Office: TEL: 0422-33-3249  E-mail: koe@icu.ac.jp
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B2 #MEA BEES B A ER BF IR BT %
BLriEAERE mRREEFAEE I (EYFEE) R421 .
— - - REASEH — — 2
Bk igERE mEFEERES I (EYFRE) R422
R =] #E
Julia Kimura *
OEARS - 7—7 [Rleds - i<« 5597)
Q@BBTES M -8EH | This course will be a listening/speaking course in English for science students. Students
PREEDODEM-FZEBIE | will practice situations in which they may need to speak English in the future, such as
when giving oral presentations at conferences, discussing their research with other
scientists, attending lectures, or when visiting or working in laboratories overseas.
Furthermore, students will be shown how they can become more independent and
autonomous learners of English.
QBEHE - AR 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.

The homework will include preparing slides for oral presentations and transcribing spoken
text.

@DFFR b - BBEE | HHE  JudyEOHD» SFSREEIGEE B Y 2 74 —F, kD
ORGEFF A E Homework: 10%
Listening dictations: 20%
Discussions: 35%
Presentations: 35%
(Gl The lecturer of this course is Ms. Julia Kimura.
Students are required to bring earphones.
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SRR FEA BEES BFHA BEH BFRR B
BLriEAERE R AEE I (EYFEEE) R423 )
— BEEH | — — 2
BT EAERE R AEE I (EYFEEE) R424
HEHE £
Julia Kimura *
OBEARE - 7—7 [iEimcoFEEH]
Q@BIBTES M -8EH | This course will cover the important aspects of writing scientific research articles in
PREDOEN-FEBRE | English.
QFBEE - AR This course is open to students who will be writing papers for academic journals, abstracts

ORIREHET &

@fFiLFEHE

for international conferences or their dissertation, or are in the process. 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 B4 OHGER X OFH &7 WHLGT GFH Y 2 7 ¢ — « KA « BH0E,
FIE/ )

Homework: 10%
Quizzes: 20%

Discussion: 356%
Final paper: 35%

The lecturer of this course is Ms. Julia Kimura.
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BT #E2 BEES B iR BER =Tk
VP EmRESRES I
HAS -
MR (EWPEEITazr—32) I IO . ,
[ZIE:
P EmEFEERES I
HRAS -
LET TR e s R426
HL%KE &%
IUHFRR STYvRH*
OREAE - 77—~ [Nature Talk]
QBB TEIHHE B The teacher’s role:
PIREDBM-BHEBHIE| 1. To teach, counsel and introduce resources appropriate to the learners, assess and test

QREE - IR

@FFR b - BEEF

student’s knowledge.

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
2. Mini quiz — multiple choice, question/short answer format (optional)
3. Project, as specified in the student’s set of goals

4 . Portfolio/folder

O REH A E Assessment:
Class attendance (25%), mini quizzes, project (25%), end semester exam (50%).
(Gl o The lecturer of this course is Ms. Elizabeth Zielinska.
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Rig FEA BEES FFHA 2R FFRR BT
VS EmFESNEES I
HRAS -
BLaRrEERE (EMEEEI S 1~ — ) R427 o ; ; )
P EamFEERES I ’
HAS "
e P RAREL Ra28
BHL%E k=
IUHFERR STYvRH*
OEEHEt 7—< [How to create a Persuasive Presentation]
QBB TEHE &
PREOCEN-FERE

OREEHE - WA

DFFR k- BEEE
ORIEETETT ik

@EfFELER

Outline:

The fear of Public Speaking in English can sometimes be quite overpowering. This class aims to
help you communicate better with the fellow researchers and students by first, reducing the level
of 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

Vowels and Intonation

Emphases, Rhythm and Stress in Speaking
Repeating, Recapping and Rephrasing
Chunking

Being Persuasive

Writing Clear Presentation

Final Presentation

Assessment:
Class attendance (25%), participation (25%), end semester presentation (50%).

The lecturer of this course is Ms. Elizabeth Zielinska.
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VR MRS IES I
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Bk ERERE (EMEEE S o= g ) R430
=R g 25
TYHPARR PTYvrAh*
OREAE - 77—~ [Nature Talk 1]
QBB TE DM D
PREOCEN-FERE

QREFE « IR

Outline:

This class aims to focus on topics selected by the students and relevant to their research
programs. The facilitator will encourage participants to reflect, restate, rephrase,
summarize, question, interpret 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.

O RGEFF A iE Assessment:
Class attendance (25%), mini quizzes, project (25%), end semester exam (50%).
(Gl The lecturer of this course is Ms. Elizabeth Zielinska.
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DIEAHE - 77— Special Lecture in Biology
Category: Specialized Subjects Credit: 1
First Half of Spring Semester 2017 Thursday 9 :50-10:20
Instructor: Katsumi Matsuura (matsuura-katsumi@tmu.ac.jp)
[Course Description]
{Studies of the instructor on photosynthetic bacteria)
The instructor has been studied on photosynthetic bacteria for more than 40 years. They
includes various aspects in biology, i.e., Biochemistry, Biophysics, Microbiology, Molecular
Biology, Evolutionary Biology, and Environmental Biology. In this course, we will discuss
about 7 papers of these studies in order to learn how to proceed scientific research in
biology. Students are expected to participate actively in the discussion, mostly by making
questions.

QBB TEIHHE B [Objectives]

PREDOEM-FEBRZ | Students will able to have ideas to start, perform, and report scientific research in biology.

QELEE - AR

ORIREHET &

(GLEHE 3E]

They also understand the energy transfer functions, evolution, and environmental
significance of photosynthetic bacteria. The course will be useful for future studies of
students in Biochemistry, Biophysics, Microbiology, Molecular Biology, Evolutionary
Biology, or Environmental Biology of organisms.

[Course Plan and Topics]

A published scientific paper of the instructor will be handed out at each class. After a
short explanation about the background and the conclusion of the paper, students will ask
questions anything about the paper and the research. Papers will be handed out at the
first class, and students may be prepared for the class by pre-reading of them.

Topics are as follows.

1. Surface electrical potential and membrane potential in photosynthetic membranes.

. Light-induced hybrid electron transfer between mitochondrial and bacterial proteins.
Artificial photosynthetic pigment complexes mimicking in-vivo structure.

. Horizontal gene transfer of photosynthetic gene cluster in bacteria.

. Site-directed mutagenesis studies on the docking site on electron transfer proteins.
. Isolation and description of a candidate of oldest photosynthetic organisms.

. Hydrogen production from photosynthetic bacterial community of hot springs.

- O Ul = wo DO

[Text books/Materials]
T scientific papers will be provided by the instructor.

[Assessment]
Active participation in discussion with making questions, 50%. An original research plan
or a report of virtual research, 50%.

[Required background and preparation]
Students have to ask questions in every class. They have to think about their own research
during the course.
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DIEAHE - 77— In this class we learn the evolutionary biology on species and speciation by reading some
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textbook chapters and recent papers together.

Students will be able to discuss the processes of species diversification.

What are species? What is the genetic basis of speciation?
What barriers to gene flow result in speciation?

Barriers to gene flow: Keeping species apart.

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

Uncovering hidden species.

Review

—3 OO Ul QO DO
N N

The instructer prepares some hand-out materials for the class.

O EEMT & Essay 50%. Active participation 50% (Students are required to read some textbook chapters and
papers at home and give short presentations)
®4FLEE RS L PR BOPEEAREEI0TS S MR FEIZE  kakugawa@tmu.ac.jp
AIZZE MR A A L F GRS ORETH B, BEHBICEREEHFOF ISV, AH0H
FINIAE XS EZTREIEST ST &
Contact: Yoko KAKUGAWA Rm. 107, Makino Herbarium. (ex.2723) e-mail:kakugawa@tmu.ac.jp
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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Vera Thiel
OBEHE - 7—< 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 TESHH -8 [Objectives]
PIREDBM-FHEHIE | At the end of this course students will understand different methods used to analyze microbial

QEEHE - NE
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diversity. The students will be able to understand and review recent microbial ecology studies,
and discuss strengths and weaknesses of the different approaches and methods for microbial
diversity analyses.

[Tentative Course Schedule]

. Microbial diversity: Taxonomy, metabolism and phylogeny

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

Cultivation independent methods: DNA based methods 1 — DNA fingerprinting methods
Cultivation independent methods: DNA based methods 2 — DNA cloning and NGS amplicon analyses
Cultivation independent methods: DNA based methods 3 — Phylogenetic analyses
Cultivation independent methods: DNA based methods 4 — Metagenomic sequencing studies
. Summary and Exam

[Textbooks/Materials]
Brocks Biology of Microorganisms, General Microbiology, The Prokaryotes, Handouts, Internet.

0O —1 O> Ul W~ O DO —

[Assessment]
In class participation — 40% of the grade. Exam — 60% of the grade.
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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
DIEAHE - 77—~ 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 TEIHHE B [Objectives]
PREDODHM-FEBRE | At the end of this course students will be able to understand the photosynthesis in
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bacteria, including the basic principle and the different types of light energy usages. The
students will 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]

1. Phototrophy and photosynthesis in prokaryotes
Anoxygenic versus oxygenic photosynthesis

Groups of phototrophic bacteria I (Cyanobacteria)

. Groups of phototrophic bacteria II (purple bacteria)
Groups of phototrophic bacteria Il (green bacteria)
Rhodopsin-based phototrophy in bacteria and archaea
Ecology and evolution of phototrophic bacteria
Exam

OO —1 O Ul = o DO

[Textbooks/Materials]
Brocks Biology of Microorganisms, General Microbiology, The Prokaryotes, Handouts,
Internet.

[Assessment]
Participation in class — 40% of the grade. Final exam — 60% of the grade.

A2 MR AR L A JGEL SR OIRETH 5,
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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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DIEAHE - 77—~ Course title: Special Lecture in Biology
Class number: R707
Second semester, Tue 10:30-12:00
Instructor: Kanae Ando (k_ando@tmu.ac.jp)
DESCRIPTION: Our society is 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.
QBIETEDME 8. OBJECTIVES: This course aims to introduce current knowledge underlying the
PREDOEM-FEBRE | pathogenesis of age-related neurodegenerative diseases, and encourage students to distill

QELEE - 17
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and synthesize the information you learn in cell biology, molecular biology and
neuroscience. 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 iIn
neuroscience as well as critical scientific thinking.

COURSE OUTLINE:

1. Introduction, Alzheimer’s disease (lecture)

. Alzheimer’s disease (student presentation)

. Polyglutamine disease (lecture)

. Polyglutamine disease (student presentation)
Parkinson’s disease (lecture)

Parkinson’s disease (student presentation)
Amyotrophic lateral sclerosis (lecture)

8. Amyotrophic lateral sclerosis (student presentation)

FORMAT:
Didactic lecture and student presentation.

OUT OF CLASS ACTIVITY REQUIREMENT : Reading journal articles for discussion and
preparation for presentation will be required.

-3 O Ul = W Do

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 50%, Presentation 50%

NOTE:

This course is for students who hold bachelor degree from universities other than TMU
and cannot speak Japanese.

Before taking this course, make sure that this course fits your major study area.
Authorization from curriculum coordinator is required to take this course.

— 102 —
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OBEFH - 77—~ (Course description)
Environmental Microbiology -Ecophysiology and Ecology-
This special lecture is the classes for the students of biological sciences course, dealing with basic
knowledge in environmental microbiology and microbial ecology. Students will be strongly
encouraged to ask questions and express opinions.
QBB TEBHE BN | (Course objectives)
PIFEDEHB - BHEBFZE | The aims of this course are to learn phylogenetic and physiological diversity of microorganisms.

You will also learn the role of microorganisms in natural environments. You will also learn
interspecies relationships between microbe-microbe, microbe-plant, microbe-animal, and microbe-
human. By the end of the course, students are expected to design and introduce a research
project in environmental microbiology

(Class contents)
1. Phylogenetic diversity of Bacteria and Archaea
2. Diversity of energy metabolism
3. Physiological diversity
4. Material cycles on Earth
5. Ecology and ecophysiology of prokaryotes
6. Microbe-microbe interactions
T. Interactions of microbes with plants and animals
8. Environmental biotechnology
The students are expected to prepare each lecture by reading texts or research articles.
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@FFR b - E5EEE | (Text book)
Hand-outs will be provided in the class.
Books for reference: Brock: Biology of Microorganisms (Madigan et al., Pearson Edu.)
ORIE A & (Evaluation)
Evaluation will be based on a final report. Presentation and discussion in the class are also
considered.
©45iLEE (Office hours)
by appointment through e-mail
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DIEAHE - 77—~ This course covers current research topics in evolutionary genetics.
QBB TEBH#-8EH | By the end of the class, students should understand how research proceeds in the field and
PIZEDBR - -BHEBEE | should be able to develop their own ideas and opinions related to the topics.

QEEIE - NE
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Following topics will be discussed in the class:

. Genes 1nvolved in speciation

Evolution of adaptive traits

Genes in conflict

Detecting weak natural selection

. Genome-wide genetic mapping

Comparative genomics

7. Summary and exam

Students are expected to review and study materials related to the topics as out-of-class work.

O U WO DO

Handouts will be provided during the class.

OREEMT & Final grade will be determined by class attendance/ participation 40% and exam 60%.
G4 EE Particular office hour is not allocated, but students can make appointments by email.
This lecture is for students who cannot speak Japanese and graduated from other universities.
Authorization from curriculum coordinator is required before taking this lecture.
Consider your research area when choosing this lecture.
PRI IR P2 A2 L B RS M O OIZETH B,
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O}EHE - 7—7 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 TEDHHE 88 In this course we will explore how individuals in groups can coordinate activities to produce
PIREDBM - -BHEHME | outcomes far exceeding that which any individual could do alone. In many cases these tasks are
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achieved with no distinct leadership or top-down control, but via interactions at the local 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.

. Introduction to complex systems

Advantages of groups

. Literature discussion and presentation: advantages of groups
Quorum sensing and non-linear feedback

. Literature discussion and review: quorum sensing
Information sharing

. Literature discussion and review: information sharing

—1 O> U1 WO DO

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.

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

Consider your research area before choosing this lecture.
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OBEFH - 77—~ 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 TES M-8 Students will gain an appreciation for how an interdisciplinary approach can be helpful in
PIBEDBM - BHEBIE | exploring a broad range of questions in ecology and evolutionary biology. We will examine 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.

1. Interdisciplinary approaches and biogeography — an introduction
2. Field-based approaches

3. Literature discussion — field based approaches

4 . Experimental approaches

5. Literature discussion — experimental approaches

6. Molecular phylogenetic approaches

T. Literature discussion — molecular phylogenetic approaches

Relevant literature will be presented and discussed in class.

QEEHE - NE
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OREREMA & Assessment will be based on presentations in class and a written assignment on one part of the course.
©45LEE 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 lecture is for students who cannot speak Japanese and graduated from another university.
Authorization from curriculum coordinator is required before taking this lecture.
Consider your research area before choosing this lecture.
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OEEAE - 7—7 [Theme]
In this course, we will explore the ways that cells utilize energy from the environment to survive
and reproduce, with the major focus being on microbial metabolism. After learning how cells
“make a living” today, we will try to generate ideas about how the first cells on the planet
were able to power their primitive metabolisms.
[Tentative date]
September 19 and 20, Monday and Tuesday, 2017.10:30-12:00 and 13:00-17:50
QBB TES M- 8 [Objectives]
PIRBEDBEM-FHEBHIE | To understand how energy flows through cells to result in cellular construction. Broadly, to

understand how energy organizes material in biological systems.

[Tentative Course Schedule]

The below topics will be covered in roughly equal segments of time:

1. What is chemical energy?

The concept of cellular yields: How much energy is required take to make a cell?
Is there a low energy limit of life?
Mechanisms of harnessing energy:
electron-pair bifurcation.

How can the cell accomplish substrate level phosphorylation? Mechanisms and intermediates.
How can the cell construct a chemiosmotic potential?

How can the cell utilize the chemiosmotic potential?

What is electron-pair bifurcation and how does it contribute to energy conservation?

What are the likely mechanisms that were used to power the first cells?

. Unknown biology? What sources of energy exist but are not used by cells?

2.
3.
4. and

substrate level phosphorylation, chemiosmosis,

—

The instructor will provide reading material.

[Assessment]
Students will be assessed by the level of their participation in the class,
assignments given in the lecture period.

including short

[Required background knowledge and preparation]
Students should have taken biochemistry classes, and have an understanding of what enzymes do.
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DESCRIPTION

The course will introduce students to stem cell research and stem cell-based applications for
treatment of human diseases. The course will focus on fundamental characteristics of stem cells,
directed-differentiation of stem cells into different phenotypes, gene expression changes during
differentiation, and how stem cells can be used to treat various diseases.

COURSE OBJECTIVES

The key objective of this course is to help students think like biomedical researchers and
entrepreneurs. The following concepts will be discussed for the five diseases listed in the next
section:

Biological problems (causative factors) leading to that disease/condition

Techniques used by scientists to study the disease

Interpretation of cell and molecular biology experiments

Hypothesis generation

Modulation of signal transduction pathways

Principles guiding pre-clinical research

Overview of what is studied during clinical trials

Refinement and development of novel therapeutic strategies

Students will learn how to analyze cell and molecular biology data, synthesize strategies to solve
a complex biological problem, and communicate their ideas verbally and in writing.

COURSE OBJECTIVES

At the end of this course, each student should be able to develop their own approach to possibly
treat a disease. Once the students understand how to manipulate the basic biological- and
biomedical-concepts are utilized by scientists, then they should be able to apply those concepts
more easily to address other complex biological problems.

COURSE TOPICS
We will discuss how stem cells can be used for treatment of the following diseases/conditions:

00 =1 O Ul = WO DO —

1 — 3. Diabetes
4 — 6. Alzheimer’s Disease
7 — 8. Spinal Cord Injury

Briefly, we will discuss what causes the disease, what approaches are available to treat the
diseases, and how stem cells can be used to treat those diseases.

Prior to the course, (1) Each student needs to identify a disease not listed under Course Topics
that they would like to learn more about. (2) Students are also required to select a topic from
their previous cell or molecular biology course and present it to the class (5 minute
presentation per student on day 1 of 1467; list and selection process will be described after
students have enrolled in the course). This serves as a review for the class, and helps the
instructor identify students’ foundational knowledge.

Each day we will discuss various approaches that the scientists have used to develop a therapy
for the disease/condition listed above. Generally, the instructor will show a scientific data slide
and guide the students into interpreting the results and generating new hypotheses. The
instructor will summarize the discussion and re-emphasize the concepts and strategies used by
scientists.

This should strengthen students’ understanding of biological concepts and how new ideas (e.g.,
therapeutic approaches) are borne from trial-and-error based on prior empirical data. The
students are expected to evaluate how the concepts from that day can be used to treat the
diseases that they selected for their “disease therapy strategy’ assignment.

Students will complete a brief quiz each day at the end of class. This will allow the instructor
to assess their comprehension of the topic and concepts, as well as their writing skills.

After class, the students will further research the disease that they selected, and will discuss
their concerns about therapeutic strategies with the instructor the following day.

Text: Review articles will be used as text. These articles will be provided to students in digital
format (PDF).
Supplies: access to a computer, and routine school supplies (notebook, pen, highlighters, etc.)

GRADING PLAN

Class participation (every day; during class) (Sub-total 20)

Online quizzes (writing analysis) (every class; last 20 minutes) (Sub-total 30)

Presentation on a fundamental cell biology concept (Students present on the first day of class)
(Sub-total 20)

Analysis of a scientific article (related to your
(Sub-total 30)

Total 100

NOTE
This course MUST be taken in conjunction with R724.

SUGGESTIONS FOR SUCCESS

All biomedical researchers (i) have a desire and dedication/commitment to solve a complex
problem [Disease therapy strategy], (ii) share fundamental knowledge about biological concepts
[Presentation---], (iii) critically analyze literature [Analysis---], (iv) organize and write details
about biological concepts [online quizzes], and (v) discuss how there are patterns and exceptions
to almost all biological concepts [class participation]. Please identify which of the above five
underlined terms are most challenging for you, and discuss it with the instructor by email
(npatel@fullerton.edu) or in person prior to the first day of class.

You can also contact Kanae Ando (k_ando@tmu.ac.jp) for more information.

“disease” choice) Due before class-time of 1468
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The course will introduce students to stem cell research and stem cell-based applications for
treatment of human diseases. The course will focus on fundamental characteristics of stem cells,
directed-differentiation of stem cells into different phenotypes, gene expression changes during
differentiation, and how stem cells can be used to treat various diseases.

QBB TE5ME Bt | COURSE OBJECTIVES

PiREOBR -FEBFZE | The key objective of this course is to help students think like biomedical researchers and
entrepreneurs. The following concepts will be discussed for the five diseases listed in the next
section:

. Biological problems (causative factors) leading to that disease/condition

Techniques used by scientists to study the disease

Interpretation of cell and molecular biology experiments

Hypothesis generation

. Modulation of signal transduction pathways

. Principles guiding pre-clinical research

. Overview of what is studied during clinical trials

Refinement and development of novel therapeutic strategies

Students will learn how to analyze cell and molecular biology data, synthesize strategies to solve
a complex biological problem, and communicate their ideas verbally and in writing.

At the end of this course, each student should be able to develop their own approach to possibly
treat a disease. Once the students understand how to manipulate the basic biological- and
biomedical-concepts are utilized by scientists, then they should be able to apply those concepts
more easily to address other complex biological problems.

QEEE - BE COURSE TOPICS

We will discuss how stem cells can be used for treatment of the following diseases/conditions:
1 — 3. Acquired Immunodeficiency Syndrome (AIDS)

4 — 7. Cancer

Briefly, we will discuss what causes the disease, what approaches are available to treat the
diseases, and how stem cells can be used to treat those diseases.

00 —3 OO U = O DD —

Prior to the course, (1) Each student needs to identify a disease not listed under Course Topics
that they would like to learn more about. (2) Students are also required to select a topic from
their previous cell or molecular biology course and present it to the class (5 minute
presentation per student on day 1 of I467; list and selection process will be described after
students have enrolled in the course). This serves as a review for the class, and helps the
instructor identify students’ foundational knowledge.

Each day we will discuss various approaches that the scientists have used to develop a therapy
for the disease/condition listed above. Generally, the instructor will show a scientific data slide
and will guide the students into interpreting the results and generating new hypotheses. The
instructor will summarize the discussion and re-emphasize the concepts and strategies used by
scientists.

This should strengthen students’ understanding of biological concepts and how new ideas (e.g.,
therapeutic approaches) are borne from trial-and-error based on prior empirical data. The
students are expected to evaluate how the concepts from that day can be used to treat the
diseases that they selected for their “disease therapy strategy”’ assignment.

Students will complete a brief quiz each day at the end of class. This will allow the instructor
to assess their comprehension of the topic and concepts, as well as their writing skills.

After class, the students will further research the disease that they selected, and will discuss
their concerns about therapeutic strategies with the instructor the following day.

@DFF R b« BEELE | Text: Review articles will be used as text. These articles will be provided to students in digital
format (PDF).
Supplies: access to a computer, and routine school supplies (notebook, pen, highlighters, etc.)

®RFERFM A = GRADING PLAN

Class participation (every day; during class) (Sub-total 20)

Online quizzes (writing analysis) (every class; last 20 minutes) (Sub-total 30)

Disease therapy strategy (student choice) (Discuss every day; summary due on the last day)
(Sub-total 50)

Total 100

©45LEE NOTE

This course MUST be taken in conjunction with R722.

SUGGESTIONS FOR SUCCESS

All biomedical researchers (i) have a desire and dedication/commitment to solve a complex
problem [Disease therapy strategy], (ii) share fundamental knowledge about biological concepts
[Presentation--+], (ii1) critically analyze literature [Analysis-:-], (iv) organize and write details
about biological concepts [online quizzes], and (v) discuss how there are patterns and exceptions
to almost all biological concepts [class participation]. Please identify which of the above five
underlined terms are most challenging for you, and discuss 1t with the instructor by email
(npatel@fullerton.edu) or in person prior to the first day of class.

You can also contact Kanae Ando (k_ando@tmu.ac.jp) for more information.
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