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Advanced Animal Growth

Biology growth

of

animals and

investigating

the

molecular

By studying how hormones and growth factors are involved in the

level




growth in each tissue, students

concepts of

mechanisms that
the

regulate cell

understand basic cell development and

differentiation
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Advanced Cell Biology

Advanced course to understand the structure and function of
various types of cells and their interactions & communication via
diverse signal transduction pathways.
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Advanced Economic
Botany

The purpose of this course is to provide a broad understanding
of various important plants that have long been associated with
human society, particularly those that are economically significant
By deepening the
the
course aims to promote more efficient utilization and application

or directly/indirectly related to human life.

understanding of the usefulness of plants in everyday life,

of the diverse plants found on Earth.
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Ecological Modeling

An ecosystem is composed of various biological, physical, and
chemical factors, and the interactions among these factors result
in a wide range of ecological phenomena. One way to understand
and interpret such ecosystems is by developing models using the
given factors. In this course, we aim to learn the basic concepts
of ecological modeling and recently developed technigues
including process—based models and data—driven models.
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Extremophiles

the survival strategies, physiological and

biochemical mechanisms employed by microorganisms thriving in

Explore processes,
extreme environments. Gain insight into the distinctive features of
microorganisms adapted to high temperatures (thermophiles), low
temperatures  (psychrophiles), acidic conditions (acidophiles),
alkaline environments (alkaliphiles), and high salt concentrations
(halophiles).  Additionally, biotechnological

applications harnessing these resilient microorganisms. Throughout

uncover  various
this course, participants will be tasked with selecting and studying

a specific type of extreme microorganism, culminating in an

English presentation.
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Developmental
Neurobiology

This
morphogenesis,

course aims to understand the principles of neural

focusing on how cells with identical genetic
material differentiate into structurally and functionally distinct cells.
It also explores how different cells induce one another to form
other cells and tissues, maintaining their lineage to form organs.
Additionally, the course will cover how degeneration and diseases

occur due to abnormal gene expression.
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Environmental
Philosophy

This course involves a systematic and comprehensive study of the
philosophical
debates.

issues related to environmental and ecological
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Advanced Human
Genomics

The wide-ranging impact of genomic sequence and chromatin
changes on human traits constitutes a primary focus of genetic
research. This course aims to understand and discuss the latest

findings and insights in this field.
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Advanced Neuroscience

Advanced Neuroscience aims to comprehensively understand the
structure of the nervous system related to pathways of neural
information transmission. Through learning about the structure and
function of the fundamental nerve cells underlying the nervous

system, the goal is to facilitate a specific understanding of

sensations, cognition, and learning that occur through the nervous

10
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Advanced in Predictive
toxicology

Advanced Predictive Toxicology offers insights into chemical

toxicity assessment using non—animal testing methods, aiming to
forecast chemical effects on biological systems. This course
covers the evaluation and interpretation of in vitro toxicity data,

the utilization of in silico computational toxicology tools such as

quantitative structure—activity relationship (QSAR) models, and

9



pathway—based sessions

focused on

toxicology. Through seminar—style
recent research, participants explore cutting—edge
approaches to predict chemical toxicity, reducing
lengthy animal studies and associated costs.

reliance on

1
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Seminar in System
Biology

A seminar class designed to study and discuss the latest issues
related to systems biology, including the concepts from which
they originated.
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Advanced Applied
Microbiology

In this course, we study the latest research papers on utilizing
microorganisms to industrially produce
editing the genome to enhance the efficacy of microorganisms
themselves. We discuss and explore the field of genetic editing in
the context of applications for the production of

useful substances or

microbial
industrially valuable materials.

13
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Advanced Molecular
Oncology

By understanding the characteristics of cancer cells and studying
the process of normal cells transforming into cancer cells at the
cellular level, students acquire knowledge of the molecular biology
aspects of tumor development.
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Advanced course in
Signal Transduction

Advanced course to understand the molecular mechanism of
signal transduction, its regulation and relevance to pathology of

human diseases.
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Population ecology and
analysis

In this graduate course, we learn population ecology of wildlife
and modern methodological approaches in population analyses.
We focus on the handling of uncertainty in estimating
population indices and demographic indices, and discuss the
current issues of wildlife population conservation and
mangement.

10
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Community Ecology

Community ecology is a field of study that investigates the
relationships between biological communities and their constituent
members, as well as their interactions with the environment. In
this course, students will learn about the principles of community
ecology and various characteristics of communities, including
species diversity, functional groups, rarity, ecological niche,
interspecies interactions, food webs, disturbance, and
spatiotemporal distribution.
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Advanced Developmental

The course covers the fundamental principles of animal embryonic
development following fertilization, focusing on the molecular and
cellular mechanisms involved in morphological structure formation
at each developmental stage. We also learn about experimental
technigues in developmental biology and discuss the latest
research trends. Through these discussions, we will explore the
potential applications of developmental biology in various fields,
including regenerative medicine and clinical practice.
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Seminar in Functional

Research into the biological functions of genomic loci is swiftly
progressing, propelled by the evolution of cutting—edge
sequencing technologies. This course is centered around
comprehending genomic functional research using next—generation
sequencing and array technologies, complemented by thorough
exploration and analysis of contemporary trends in the field.
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Synapse Function

The synapse is the fundamental functional unit in the nervous
system, and neural circuits are formed by these synapses. In this
lecture, we explore the basic structure and function of synapses,
focusing on the physiological analysis of synaptic transmission,
mechanisms regulating neurotransmitter release, and the signaling
process at synapses. Additionally, we seek to understand how
synapses, which constitute neural circuits, are regulated by
learning, exploring the molecular mechanisms of memory.

20

BIOL7091

o

BIANAYSHES ALY MSSE PHS ARSI 42 R0

[e=)
== H%5l= F0F0ICH S5l 24 ¥ S48, 24

ogu
=
o
o
rioe _I

ﬂIIO

=
=2




A0 CHE SEXHQ Z2YES Sz 8 sd220l ==& = A
ZHEE E=He 22X ER2 e, AL SZol et S#FsE
SZ-7olgE0 OIXe &= HE8 & Z+=ds dliole 28 S0l
et tiss stssttt

Environmental System
Toxicology Seminar

The Environmental Systems Toxicology Seminar adopts a systems
biology approach to
environmental exposures on living organisms. Emphasizing
integration across molecular, toxicological, and omics disciplines,
the seminar examines molecular pathways crucial for
Additionally,
environmental

elucidate the adverse effects of

cellular

responses to environmental toxicants. it evaluates
interactions and susceptibility to
shedding light on their harmful effects on genetic environments

through various methodologies.

chemicals,
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Population Ecology

A population is a group of species habiting in a given space and
time. Population dynamics are influenced by both intrinsic and
extrinsic factors. In this course, we will study the factors
influencing the age structure, characteristics, and spatiotemporal
variations of populations. Additionally, we will learn about the
theories and models related to population dynamics.
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Insect Behaviour

This course aims to explore the various behavioral patterns of
insects and their evolutionary backgrounds.
how the latest topics ecology are being studied
using insects as model organisms.

Students will learn

in behavioral
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Seminar in
Bioinformatics

A seminar class to study and discuss the latest issues related to
bioinformatics, including the concepts from which they originated.
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Microbiomics

We define the collective sum of microorganisms existing in

various environments on Earth as the microbiome. In this course,
we learn and discuss the latest research papers on how these
microbiomes are composed, how the

microorganisms impact the environment and hosts,

interactions between

and explore
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Comparative Animal
Physiology

By utilizing a comparative approach between organisms, students
seek to understand the functions and principles of homeostatic
regulation mechanisms applicable to invertebrates and vertebrates.
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Reviews in Current
Biology

Advanced course to review and understand recent hot topics on
current biology.
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Advanced Plant
Immunology

Plants, unlike animals, cannot actively evade threats, prompting
them to evolve a sophisticated innate immune system. This
system is primarily characterized by an array of sensors, both on
and within plant cells, playing a crucial role in pathogen
recognition and subsequent immune responses. Central to these
reactions are various plant hormones, including salicylic acid,
jasmonic acid, and ethylene. The "Advanced Plant Immunology"
course is designed to provide comprehensive insights into these
phenomena, focusing on their applications in sustainable
agriculture.
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Ecological Informatics

While ecological and environmental concerns regarding the
sustainability and livability of our planet continue to grow,
interpreting ecosystems remains a challenging task due to the
complexity and nonlinearity inherent in ecological data. In recent
years, however, significant strides have been made in the
development of Ecological Informatics through numerous
computational and statistical approaches. In this course, we will
explore the fundamental characteristics of ecological informatics
and several important methods, along with their applications in
ecological studies.
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Advanced Microbial
Genetics

Building upon fundamental insights in microbial genetics, this
course discerns the prevailing research trends in the field through
the analysis of recently published papers.
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Advanced Molecular
Neurobiology |

This course aims to understand the mechanisms of
neurodevelopment and differentiation related to neurodegenerative
diseases. It will discuss the molecular biological pathogenesis of
each degenerative disease, followed by the mechanisms of
pathogenic genes, therapeutic approaches, and the development
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Ecology and Cultural
Contents

This course explores the role of ecological information in cultural
content, from analyzing the site suitability of natural history
museums, science museums, and ecological parks to utilizing
cultural content.
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Seminar in Statistical
Genetics

The complex and diverse genomic data obtained through
large—-scale sample analysis and high—-throughput sequencing
demands computational and statistical methodologies. This
seminar aims to understand key statistical approaches in
statistical genetics.
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Recent Advances in
Neuroscience

This lecutre the latest research trends in the field of neuroscience
utilizing interdisciplinary approaches such as neurophysiology,
neuroanatomy,  neurodevelopment,  neuropharmacology, and
behavioral science.
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Advanced in modern
toxicology

Advanced Modern Toxicology delves into both the fundamental
principles and specialized intricacies of toxicology, with a
particular emphasis on molecular toxicity. This course explores the
molecular mechanisms underlying toxic effects in organisms
resulting from exposure to hazardous chemicals. Topics include
the molecular biology and toxicological mechanisms of action,
examining how variations in the characteristics of hazardous
substances and species—specific susceptibility influence biological
outcomes.
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Advanced Evolutionary

In this course, we will delve into analytical topics in evolutionary

14




biology while also studying the latest research. Additionally,
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Biology students will learn practical aspects essential for actual research,
such as basic experimental design and analytical methods.
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Advanced Cancer
Genomics

Building upon the knowledge of genetics and genomics acquired
during undergraduate studies,
various biological phenomena occurring in cancer. It will primarily
involve exploring various genome-level
including understanding cancer genome heterogeneity and cancer
Furthermore, targeted therapy, the
next—generation cancer treatment, and immunotherapy, known as
the third—generation cancer treatment, will be interpreted from the
perspective of genomics.

this class aims to understand

mutations in cancer,

evolution. known as
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Host—Microbe Interaction

As it has been revealed that microorganisms have a significant
impact on host physiology, research on host-microbe interactions
has been actively conducted. This course will involve studying
and discussing recent papers on this topic.
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Advanced Endocrinology

To regulate and maintain internal homeostasis, students acquire
the fundamental concepts of the endocrine system, which is one
of the adaptive mechanisms that organisms have developed.
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Current Signal
Transduction

Advanced course to understand the molecular mechanism of
signal regulation. Student participation
(presentation and discussion) required on current topics.

transduction and its
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Plant—microbe interaction

An in—depth exploration of plant-microbe relationships
necessitates an understanding of how plants interact with both
beneficial organisms and potential pathogens. Plants deploy
immune receptors to recognize and respond to specific microbial
patterns, activating defense mechanisms. Simultaneously,
beneficial microorganisms often coexist with plants, either by
evading or modulating these defense responses. Understanding
these complex plant—-microbe dynamics is crucial. It offers
insights into the intricate balance in natural ecosystems and
informs strategies to enhance plant health and crop vields. This
course aims to provide a comprehensive understanding of these
interactions.
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Ecosystem assessment
and management

Ecosystems are increasingly disrupted by human activities and
natural phenomena. Therefore, it is necessary to restore disturbed
ecosystems and manage them to ensure sustainability. Effective
ecosystem management requires proper diagnosis and evaluation
of the current state of the ecosystem, accompanied by
appropriate management strategies. In this course, we will explore
theories on ecosystem health, methods for assessing ecosystem
health, and approaches to ecosystem management.
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Socioecology

This course will examine sexual conflict between males and
females of the same species, the evolution of sociality, and the
social effects on trait development and expression. It will also
explore how these dynamics interact with the environment.
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Behavioral Neuroscience

Instinctive behaviors in animals, as well as learned behavioral
patterns, can be attributed to the intricate activity of the brain.
Through this course, the aim is to study how the complex neural
circuits in the brain influence an individual's behavior and how
environmental factors and inherent traits of the individual can
impact the plasticity of the nervous system. In other words, the
goal is to broaden the understanding of various behavioral
patterns in animals by examining them at the level of various
signal transmission processes occurring in the nervous system.
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Wildlife Management

Wildlife management is a field that requires interdisciplinary
research in biology, ecology, geography, and more. It involves
studying various ecological theories to prevent biodiversity loss
and maintain a sustainable ecosystem.
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Seminar in Molecular
Neurobiology

This lecture aims to provide a comprehensive understanding of
the molecular mechanisms in neurobiology by exploring genetic
and epigenetic regulation in neural development and discussing
the mechanisms of neural differentiation.
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Seminar in
Computational Genomics

This seminar endeavors to comprehend the most recent
developments in computational genomics for the interpretation of
vast genomic datasets. Additionally, it seeks to explore
computational and statistical methodologies, with a specific
emphasis on human population studies leveraging genomic data
produced through next—generation sequencing and array
technologies.
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Ecotoxicity and
Chemicals

Ecotoxicity and Chemicals examines the impacts of toxic
substances on biological entities, populations, and ecosystems.
This field investigates the effects, movement, accumulation, and
dynamics of chemical substances within ecological contexts,
elucidating ecotoxicological mechanisms of action and their
repercussions on ecosystem species. Through a comprehensive
study of research methods and recent literature, participants gain
a deeper understanding of ecotoxicology's interdisciplinary nature
and its implications for environmental health.

48

BIOL70102

10
I
10
[Pl
i
i
i

0%
e o
g
00 o g
[
ol =
S LT
0|
o A
0%
10
[val jO |-9,E
Pl
M
10
[

S 1= 1 I
O o
(0
Pl
f
T
I
o
o
e
o
rr

Advanced Medical
Genetics

Medical Genetics explains disease onset, diagnosis, and treatment
through analysis of the human genome. This course focuses on
discussing recent research and insights into utilizing genomic
analysis technigques and bioinformatics to identify the genetic
causes of diseases and develop personalized treatment
approaches for patients.
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Viral Metagenomics

The presence of numerous viruses in the environment serves as
'invisible regulators,' exerting a significant impact on the Earth's
ecosystem. However, the challenges of analysis and the
limitations of existing research are considerable. In this course,
we learn and discuss the latest research papers on this topic,
addressing the complexities and shortcomings of current studies.
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Wildlife and habitat
monitoring

Monitoring is a key component of wildlife habitat and population
conservation and management. In this course, we learn the key
components of monitoring activity and how it should be
reported properly.
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Advanced Virology

Through the selection and discussion of the state—of-the-art
research papers related to viruses, we study the current research
issues facing various viruses, domestic and international research
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Viral Pathogenesis

Viruses enter the body of various animal hosts, including humans,
and infect specific tissues or susceptible cells, causing host
diseases. In this course, we will reveal the molecular biological
mechanisms that replication, resulting cell stress,
and disease induction of host

lead to viral
subsequent cytopathic effects,
organisms, rather than specific toxin proteins or substances, and
learn the defense strategies and mechanisms of the host immune
system in response to By doing so, we will
expert knowledge about viral diseases.

infection. secure
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Advanced Animal
Ecology

This aims to understand the relationship between
organisms and their environment. It focuses on studying natural
selection, adaptation and evolution,
influencing the distribution and abundance of organisms to gain a

deeper understanding of their life history.

course

as well as the factors
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In—-Depth Plant
Physiology

"In-Depth Plant Physiology" is a comprehensive exploration of the
complex biological processes in plants. This course delves into
advanced cellular and molecular mechanisms, including signal
transduction, plant genomics, photosynthesis efficiency, and
stress physiology. Tailored for graduate students, it offers a
deeper understanding of plant biology and prepares them for
advanced research in plant science and related applications. The
focus is on contemporary issues and cutting—edge research,
making it an essential course for those aiming to innovate in the
field of plant sciences.
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Current Biology Seminar

This course aims to help students understand the latest research
trends in the field of molecular and cellular biology, study the
most recent research technigues, and encourage them to
generate new ideas applicable to their own research. Under the
guidance of the instructor, students will select keywords relevant
to their research topics, find appropriate resources, present and
their findings,
theoretical and experimental ideas that can be

research.

discuss and ultimately generate and present

applied to their
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Protein Homeostasis

Living organisms and their basic units, cells, possess various
protective mechanisms to maintain health and homeostasis even
under stress and environmental changes. This lecture will explore
the regulatory processes involved in maintaining protein
homeostasis under conditions of increased protein toxicity, with a
types protein

degradation. Additionally, it will aim to enhance understanding of

focus on the and detailed mechanisms of

the connection between these processes and neurodegenerative
diseases.
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Plant Immune Systems:
Mechanisms and
Applications

Systems: Mechanisms and Applications,"
students will explore the intricacies of plant defense mechanisms
against pathogens. This course focuses on the latest research in
plant immunology, including molecular signaling pathways, the role
of genetic factors in immunity, and the interplay between plants
and their pathogens. Emphasizing both theoretical understanding
and practical applications, this course prepares students for
advanced research and careers in plant science, with a particular
focus on developing innovative strategies for crop protection and

sustainable agriculture.

Immune
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Scientific Writing in
English

This course focuses on improving students' skills in writing and
understanding scientific papers
involves reviewing and discussing significant works published in
various scientific fields. Additionally, each student will be given
writing assignments be analyzed and
discussed to enhance their writing abilities.

in English. Part of the course

in English, which will
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Single—Cell Omincs

As an advanced course exploring gene expression and biological
diversity at the level of individual cells, Single—Cell Omics covers
the principles of analyzing next—generation sequencing data at the
single—cell This course provides core
concepts and practical techniques necessary for
application at the single—cell level.

level and bioinformatics.

research and
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Reviews in Current
Biology?2

This course aims to help students understand the latest research
in various fields of biology, study the
technigues, and encourage them to generate new ideas that can
be applied to their own research. Experts from different fields will
be invited to discuss recent trends, allowing graduate students to
acquire and reflect on knowledge related to their research areas.

trends latest research
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Advanced Molecular

Centered on the genome information, this course explores the
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Biology

structure and function of genes, the mechanisms governing gene
expression, the induction and application of mutations, as well as
the theory and technology behind gene recombination.

M2l DNA, R&X 28, DNA S8 0l & 3=, MXEE, plasmid,
S

transposon, bacteriophages® S&A & ZEH 200 22, &

9| 5tC}.
Delve into lectures and discussions on the control of gene
62 BIOL7050 . . . . . .
expression in bacteria, covering topics such as bacterial DNA,
Molecular Microbiology |gene expression mechanisms, ONA mutation and repair,
recombination, plasmids, transposable elements, and
bacteriophages.
NZEEE N=e Odds 2F, Mol & SASH SN Z2, EEF.
63 BIOL7051 Engage in lectures and discussions covering bacterial diversity,
Advanced Bacteriology |encompassing topics such as classification, physiology, and
genetics.
AL Mz S, =3 249 22, 4L E4 2N &5 A
Hm=Sas clE s ;c'l %lﬁé”—‘*. SN 22, E28 i. " ;
64 BIOL7052 The characteristics of pathogenic bacteria, pathways of host
Bacterial Pathogenesis |infection, symptoms, and virulence factors will be lectured and
discussed from both physiological and genetic perspectives.
Crersh M S&0 st o5 1ot Y Az =8s SHEHE &S
MESHESEE 2HZ2 240t MAE 22 E20tH =clFel ustd Z8 9y
= H4Y=s 0loHE.
The course is designed to learn the system of research design,
data collection, and data analysis for various biological
65 BIOL7007 o . . .
phenomena based on statistical analysis. Various simple as well
Advanced Biostatistics |as multivariate analysis methods will be presented. Through this,
students will gain an understanding of logical and scientific
methods of expression, as well as the techniques for writing
scientific papers.
MISIEE MIULHSl ME|HAF ZED|IsS Matsd 2FUA 22 E28.
66 BIOL7020 . ) Lectures and discussions will cover the regulation of physiological
Advanced Biochemistry ) o . . ) .
metabolism in living organisms from a biochemical perspective.
MEHH ASHEES 32t S0M LML F2MESE2 Z2H0H &
Z 2t EN S} Mol= MEIEE ASEHZN IHE=S dAlcle 202, 0l =g8ulAHd=E
Z2HMEfE ol HEAQ 0|2 sy JIHES OloHotl =28ttt
67 BIOL7058
All ecological processes occur in space. Landscape ecology
Landscape ecology studies ecological interactions and patterns in space. We will
learn core theories, concepts of landscape ecology and discuss
why these concepts are important in modern ecology.
JIZgHge & XN72E 722 X729 228 sF2 BeAIII= 0 Al
Chel Jt&E 2 sZgstz, 22l Al M2SE, HMESSIE S#E s
IS HSME S 25 HE = U= SA0IOL 0 =H0MN= JI=HSI Rl =3 M
EHAHIO HE s & = U=sKXl ARAGHH, 012101 Rl a0 o™
68 BIOL7068 gdetg £ = Y=l =28

Climate change ecology

Climate change is the era’s biggest environmental change, that
affects the physical environment of the earth. Climate change

will affect the abiotic and biotic environment that we live in, as

21



In this class, we will research the
effects of climate change on ecosystems near us, and discuss
how climate change can affect our lives.

well as all other life on earth.
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Ecological Genetics

This course aims to understand the various levels of variation,

study the interaction between genetics and the environment, learn
analytical methods such as calculating selection at the genetic
level, and design experiments in quantitative genetics.

exercises using statistical programs will also be conducted.

Practical
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Advanced Stem Cell
Biology

The course will explore the historical background of stem cell
research, including the origins and types of stem cells, their
characteristics, and methods for their regulation. We study the
signaling pathways that control stem cell self-renewal and
differentiation. Additionally, we examine the latest trends and
technologies in stem cell research and the potential applications
in regenerative medicine through interdisciplinary collaboration with
in—depth discussions on the associated social and ethical issues.
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Advanced Biomedical
Science

This course covers the historical background of research on
difficult-to—treat diseases such as cancer and rare diseases, as
well as the intracellular molecular mechanisms known to cause
these conditions. In addition, we explore the development process
of targeted therapies using the latest biotechnological technigues,
along with the status, market potential, and prospects. This
exploration will be enriched by presenting and discussing recent
research papers and the latest reviews.
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Biopharmaceutical
Science

This course discusses the research and development processes,
types, and characteristics of various biopharmaceuticals derived
from biological sources, including antibodies, vaccines, cell
therapies, and gene therapies.
pharmacokinetics of these drugs—how they are absorbed,
distributed, metabolized, and excreted in the body—as well as

It will also cover the
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their pharmacological effects. Additionally, we will explore the
methods for evaluating the efficacy and toxicity of
biopharmaceuticals, along with the status and future strategies in
biopharmaceutical development.
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