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This course discusses general characteristics and logi-
cal structures of natural sciences. The course examines
the mechanical explanation of nature by classical and
qguantum mechanics, the concepts of space, time, and
gravity according to the theory of relativity, the general
theory of macroscopic changes based on the concept of
entropy, and the basic theories about the nature of and
the evolution of the universe and life.
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In this course, students can form their own critical
viewpoint about many themes in the foundation of natu-

ral science by considering other viewpoints.
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The objective of this course is to understand the fun-
damental concepts of modern biology such as evolution,
heredity, sex, and development. This course will help stu-
dents arrive at a systematic understanding of modern bio-
logical sciences and prepare them to an in-depth study of
the history and philosophy of biology. Grading will be
based on students’ participation in seminars and term pa-
pers on topics of their choice.
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Advanced Aquatic Chemistry
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In this course the role of the various materials which
is dissolved in the sea water and the underground water
will be examined and understood, and by introducing the
recent articles of the research analysis of the materials

and its reaction processes will be discussed.
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Topics on seawater Analysis and Lab.
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In this course, the distribution of the chemical ele-
ments which is resolved in the sea water will be deeply
understood, and by this procedure whole biogeochemical
processes will be examined. Recent research cases will
be introduced to understand and to apply them to deep-
ly understand the ocean circulation processes and tracing
the water mass.
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Advanced Spectroscopic Analysis of
Organic Compounds
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This course is for the graduate students who major in
organic chemistry or bioorganic chemistry and deals with
the understanding and the interpretation of the 1-D and
2-D NMR spectra of the various organic matters.
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This course will cover the formation process of the
earth and the universe, the structure of the earthsystem
and universe, trend, methods, results of the research of
the long-term and evolving process of the earth environ-
ment in the ways of seminars of professor, relevant spe-
cialists, presentation of the students, and discussion.
This course will introduce the various research area and
methods and the fundamentals for the deep and scien-
tific understanding.
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Topics in Earth and Environmental
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SRR E “SHHe-2Y AOARRY AGAIZE'E HA[GI, § &7 1552 PHE. (The first number means “aedits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one samester.)
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This course will be made of seminars and the pre-
sentations of the professor and the relevant specialist,
students, and the discussion and lecture also in cyber-
space and will deal with about the recent research
trend, method, and the results of the processes of the
circulation of the earth material and distribution, analytic
methods, short term variation, pollution of the earth
environment. The objectives are for the students who
major in the earth environmental science to study the
processes of the circulation anddistribution of the earth
material and to understand the variation and the pollu-
tion of the global and the local earth environment.
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Research in Earth and Environmental
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In this course the response methods about the vari-
ous earth environmental problems such as global warm-
ing, ozone
layer depletion, natural resources depletion and abnormal
climate will be introduced. Recent study cases of as-
signed subject will be also introduced and the ideal di-
rection of research will be discussed.
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Molecular Developmental Stem Cell
Biology
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Research on stem cells is advancing knowledge about
how an organism develops from a single cell and how
healthy cells replace damaged cells in adult organisms.
This class is to provide the graduate student who are
majoring in biology with the updated knowledge in the
field of stem cell biology including the generation, main-
tenance, and differentiation of stem cells as well as
their microenvironments.
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Advanced Genetics
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This is an advanced course in molecular and classical
genetics. The principles and mechanisms of molecular
genetics and transmission genetics are studied and sev-
eral model organisms are used to illustrate the material.
Emphasis is placed on an experimental approach at the
molecular and the cellular level. Background knowledge
in genetics and biochemistry is required.
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Metabolic Disorders
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This course covers the molecular mechanisms of met-
abolic disorders including obesity, diabetes, hyper-
lipidemia and atherosclerosis. In addition, current topics
for metabolic drug development and related papers will
be discussed in the class.
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Chromatin Biology
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Transcriptional regulation by chromatin modification is
a central issue in molecular biology. This class is to pro-
vide the graduate student who are majoring in molec-
ular cell biology with the updated knowledge in the field
of chromatin biology including epigenetics as well asnew

S AYHISHE (Dept. of Biological Scences)

technologies to study histone code.
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Molecular Medicine
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This is an advanced course designed to give students
a basic understanding of concepts at a molecular and
cellular level that are fundamental to molecular
medicine. The course will emphasize molecular mecha-
nisms underlying diseases like autoimmune diseases,
cancer, inflammation, allergy, infectious diseases, etc.,
and the applications of biotechnological tools in their di-
agnosis and therapeutic intervention. Students will study
molecular actions of drugs on various cell functions,
drug-discovery assay methodologies, and molecular
toxicology.

*344513 | DSEANEMSEESAT 330

Special Studies in Molecular and Cellular
Biology
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This course is designed to lecture advanced techni-
ques and themes in molecular and cellular biology. The
graduate students will benefit efficient planing and per-
formance in laboratory research from this practical

course.
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Biochemistry Lectures
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The goal of this course is to review current develop-
ments in biochemistry research.Student presentations
and discussions are integral parts of the course.Students
are expected to actively participate in critical evaluation
and discussion.
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Biophysics Lectures
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SRR E “SHHL-FE AOAIZ-RY MSAIZME HAIGICL 3 &7 1582 4=, (The first number means “aedits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one samester.)
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The goal of this course is to review current develop-
ments in biophysics research. Student presentations and
discussions are integral parts of the course. Students
are expected to actively participate in critical evaluation
and discussion.

*3344.518 MEZMIBSIEZ 2-2-0
Cell biology Lectures
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Recent progress in the field of cell biology is
reviewed. Research tools and approaches as well as sci-
entific findings are presented. Various methodologies for
critical analyses are introduced.
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Recent progress in the field of genetics is reviewed.
Research tools and approaches as well as scientific find-
ings are presented. Various methodologies for critical
analyses are introduced.
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The goal of this course is to review current develop-
ments in  molecular biology research.Student pre-
sentations and discussions are integral parts of the
course.Students are expected to actively participate in
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critical evaluation and discussion.
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Definition of cell death machinery, such as apoptosis,
necrosis, and autophagic cell death, and recent progress
on molecular mechanism of their signaling will be
described. In addition, the role of cell death machinery
in human disease including neurodegenerative diseases
and cancer will be discussed.
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Protein Metabolism
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Covalent modification of proteins plays a key role in
the maintenance of cell homeostasis. Proteins are rever-
sibly modified by ubiquitin (Ub) and ubiquitin-like pro-
teins (UBLs) as well as by small chemicals, including in-
organic phosphate. While ubiquitination in most case
leads to protein degradation by proteasome, UBL mod-
ification is involved in the control of numerous cellular
processes, such as signal transduction. This course will
deal with the recent publications on the role of protein
modification by Ub and UBLs.
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Yeast has been a preeminent experimental organism
of genetic research for more than 50 years. Since the
full genome sequence of Saccharomyces cerevisiae was
released in 1996, rapid progress in genomic and proteo-
mic research is currently being made. In this course, we
will review recent developments in yeast genomics and
proteomics, by which the students will be provided with
up-to-date understanding of post-genomic researchinyeast
biology.
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Collogium in Molecular and Cellular

Biology 1
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Collogium in Molecular and Cellular
Biology 2
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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3344.540 sod=st 3-3-0
Eukaryotic Microbiology
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Yeast has been a preeminent experimental organism
of genetic research for more than 50 years. Progress in
the field has provided the conceptual framework that
has driven experiments in many areas of biology. Topics
to be covered include, but are not limited to: cell archi-
tecture, gene expression, cell division, cell growth, signal
transduction, and functional genomics. This course will al-
so feature student presentations of journal papers and dis-
cussion, by which the students will be provided with deeper
understanding of molecular cell biologyofyeast.
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Advanced Cell Cycle
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Cell cycle is an ordered process of macromolecules
carrying out reproduction of cells. Regulation of cell cy-
cle is fundamental for cell reproduction, development
and differentiation. This lecture deals with the molecular
mechanism of cell cycle progression, checkpoint system
and related aspects.
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Advanced RNA Biology
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RNAs are diverse in both structure and function. Apart
from mRNA, tRNA, and rRNA, a number of RNAs were
found to play important regulatory, catalytic, and struc-
tural roles. Lectures, student presentations, and dis-
cussion will cover various aspects of RNA biology includ-
ing (1) mRNA 5, 3* processing, splicing, decay, export,
and translation (2) non-coding RNAs and RNA silencing
(3) RNA-based technology (4) disease-associated RNAs.
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Plants employ different survival strategies than ani-
mals in that they possess highly flexible growth and de-
velopmental system. This enables plants to withstand di-
verse array of biotic and abiotic stresses. Flexible growth
pattern of plants underlies various metabolites including
hormones and secondary natural products. This course
aims to introduce major regulatory and metabolic path-
ways, and their effects on plant growth and
development. The state-of-art technologies such as me-
tabolomics, transcriptomics, and proteomics will be dis-
cussed to learn how novel pathways and participating
enzymes are discovered in high throughput manner in
the post genome era.
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Immunogentics
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Through the remarkable progress during the 19th and
20th centuries, Immunology had been supported very
much by the development of Genetics. As is well
known, Genetics began a little later than Immunology,
but the syngeneic mice opened a firm foundation for
the development of Immunogenetics, which was later
gave the clear answers for the ABO blood type led by
Lantsteiner and the MHC area during the early 1900s,
When genetic engineering opened a new erea, a variety
of cytokines and immune regulators and their receptors
were cloned and we could make more efficient mole-
cules in mass thanks to recombinant DNA technology,
having immunogenetics a new future promising field.

Immune regulation is becoming a leading scientific
area for the description of human health, since many
immunopathological analysis could be done on the basis
of genetics. Autoimmune diseases, such as RA or SLE,
are not well understood as yet, which we expect to get
the answers from the immunogenetic researches. This
lecture will give the outline to understand what we
could find out in Immune Regulation based on the
Genetic.
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Physiology of Plant Hormones
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Plant hormones are key factors for plant development,
growth and responses to environmental stimuli. This lec-
ture aims to survey recent reports on biochemistry, mo-
lecular genetics, and physiology in the fields of biosyn-
thesis, transport, molecular action mechanism of major
plant hormones
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This course provides a forum for discussion of the
current trends in neurobiology. Current research topics
are introduced by the faculty and guest speakers, and
student presentations are given.
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Recent progress in the field of microbiology is
reviewed. Research tools and approaches as well as sci-
entific findings are presented.Various methodologies for
critical analyses are considered.

*3344.550 AMSASIEZ 2-2-0
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Recent progress in the field of biotechnology is
reviewed. Research tools and approaches as well as sci-
entific findings are presented. Various methodologies for
critical analyses are considered.
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*3344.552 AlSM2|StEZY 2-2-0
Plant Physiology Lectures
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This course is designed for graduate students major-
ing in plant plant physiology. Reviews on recent devel-
opments in these fields and student presentations on re-
lated papers are integral parts of this course.

3344.554 HMEAAS

JOIl

b 3-3-0
Computational Molecular Phylogeny
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In this genomics era, molecular phylogenetics has
been more widely used in various biological disciplines.
In this lecture, the theories of molecular phylogenetics
will be given and the students will practice with com-
puter programs.

3344.555 SSHSHEHE  3-3-0
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Methods for Animal Behavior and Ecology
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This course focuses on learning practical research
skills for the studies in animal ecology and behavior, in-
cluding designing experiments, performing statistical
analyses, and writing scientific papers. Students will be
encouraged to design and conduct their own small re-
search project as a part of the lecture. The process of
conducting research projects, as well as the final prod-
uct, will be discussed and evaluated in the class.

3344556  ZUE L SEAUSSE 3-3-0
and

Sensory Ecology and Signals in Animal
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We will study how animals use senses to survive, for-

r
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age, avoid predators, orient, and make reproductive de-
cisions, etc. For some biological systems, the neural ba-
sis of perception of signals and mechanisms of signal
production will be presented. In addition to this neu-
ro-ethological perspective, we will focus on ecological
consequences of using signals in a network of interact-
ing individuals and interacting species. We will discuss
evolutionary mechanisms of signaling and communication
involved in mating and aggression. We will introduce
methods for signal measurement and analysis. The class
will be based on lecturing, reading papers and conduct-
ing experiments. This course will give hands-on knowl-
edge that every student need if their future education
involve evolutionary and behavioral ecology.

3344.557 SHHOMESEE  3-3-0
Advanced Environmental Microbiology
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A number of microbes exist in the environments and
relate to human activities. Since industrialization, civi-
lization, and human activities kept going globalized, a lot
of their habitats have been destructed and the negative
affects on human beings have been increasing.
Advanced environmental microbiology will help us under-
stand and discuss in depth human and microbial inter-
actions, environmental changes and microbial pop-
ulations, and environmental and human factors influenc-
ing transmission and infection of microbial pathogens re-
lating to human lives and qualities.
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In this course, students will learn about the scientific
ways to reduce and minimize the damages of in-
vertebrate biodiversity in the world. In detail, students
will learn how to evaluate biodiversity, the way to mini-
mize the impacts of disturbance, the way to conserve
the biodiversity.
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3344559 | RHZSSEAMEfS 3-3-0
Invertebrate Molecular Ecology
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In this course, students will learn about the molecular
biological methods to understand the structure and func-
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tion of invertebrate in the ecosystems. Throughout this
course, students will study the several basic of molec-
ular methods to understand the ecological roles of
invertebrates.

3344560 P22 3-3-0
Invertebrates

FH2 52 s=4EAY UREEE ISk OISR T
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Invertebrates are extremely diverse and abundant ani-
mal group, composing the majority of the fauna. This
course introduces the various groups and species of in-
vertebrates and their biology.

3344.561 ASHEY 3-3-0

Al2gmHe AM2S [jAlo2 = A0 QoA 27H]
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The course aims to understand the purposes, princi-
ples, rules, and regulations of the botancial nomeclature

and to apply them.

3344562  MZERUTYHE 33-0
Methods for Plant Systematics
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In this course, recently developed analytic methods
including molecular systematic methods, in addition to
the classical methods, will be studied systematically and

applied to the real data.

3344.563 S2OIMENE 3-3-0
Restoration Ecology
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In the course we will deal with restoration of species,
populations, habitats, ecosystems and landscapes for in-
tegrated environmental management. Especially we will
deal with the concept and theory of restoration ecology

and case studies of each ecosystems.

3344.564 MEfSHHEIHEZ 3-3-0
Methods for Ecological Research
2 =M dEfAQ 7Isdt #2E Olalisty| s EHe
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In this course, we will deal with analysis of soil and
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biological samples, description and analysis of vegeta-
tion, data analysis, soil and sites analysis for under-
standing the role and structure of ecosystems.
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Special Studies in Systematics & Ecology
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This course is designed to lecture current issue and
themes in systematics and ecology. The graduate stu-
dents will benefit efficient planing and performance in

laboratory research from this practical course.
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This course provides a forum for discussion of the
current trends in developmental biology. Current re-
search topics are introduced by the faculty and guest
speakers, and student presentations are given.

*3344.572 ASMESIEZ 2-20

Systematics Lectures
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In this course, students are introduced to the funda-
mental knowledge of systematics. The relationship be-
tween organisms and their environment is reviewed and
the historic background is surveyed.

*3344.574  AYEHSIEZ 2-2-0

Ecology Lectures
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In this course, students are introduced to the funda-
mental knowledge of ecology. The relationship between
organisms and their environment is reviewed and the
historic background is surveyed.

3344.601 22M4E22st 3-3-0

Molecular Biophysics
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This course is consisted of lectures and student led
discussions. The structure and function of biological
macromolecule and the research methodologies are
introduced.

3344.603 LHHESSIEZ  3-3-0

Advanced Developmental Biology
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The process of development at molecular and cellular
levels as well as induction and inducer, morphogenes,
nucleo- cytoplasmic interaction, mechanism of cell differ-
entiation are discussed in this course. Special emphasis
is given to various developmental factors, gene ex-
pression, and cellular interaction during cell-cycle and
ontogenesis.

3344.604 ME3SEE 3-3-0
Advanced Biotechnology
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The complicated and diversified responses of microbes
and cells to the intrinsic and extrinsic environments are
to be understood through analyses of the principles of
thermodynamics and transport phenomena. Analyses of
material balance, stoichiometric relation and the reaction
kinetics are studied and the construction concepts repre-
senting the experimental data as well as the production
and application of products are discussed.

3344.606 ZA0|d=8 3-3-0
Molecular Microbiology
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Microorganisms display diverse physiological and mor-
phological characteristics under diverse environments.
The purpose of molecular microbiology is to understand
the basics of these diverse life phenomena at the level
of molecules involved and their interactions. This course
introduces the characteristic functions of microorganims,
the gene regulations that underlie these functions, the
signal transduction pathway from environment to gene
expression, the interaction of participating molecules.
Specific themes include genetic and physiological diver-

sity, bacterial cell division, luminescence, photosynthesis,
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nitrogen fixation, antibiotic synthesis, morphological
differentiation.
3344608  LFY=SEE 3-3-0

Advanced Neurobiology
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The goal of neuroscience is to help students under-
stand the biological mechanisms that account for con-
sciousness and mental processes. This lecture covers the
basic principles of the nervous system. We look at cel-
lular and molecular biology of the nerve cell, synaptic
transmission, anatomy and function of central nervous
system and neural development, control of higher func-
tions, function of the limbic system, and cognitive neu-
roscience of thought, language, and emotions. Faculty
members of diverse expertise in neuroscience participate
in the lecture.
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Advanced Ecology
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Students in this class study and carry out projects in
the following areas: the methods for analyzing dis-
tribution, factors that limit distributions, the problem of
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abundance, species interactions, population regulation,
applied problems, community change, organization, bio-
diversity, energy flow and nutrient cycles.

3344.611 MEHEst 3-3-0

Bioinformatics
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In this lecture, principles of biological databases, se-
quence analysis, data mining and phylogeny are given.
From these bases, students learn how to analyse data
in shotgun sequencing projects, EST projects and other
biological methods used in the present genomics.

3344.612 HIo[2{ASIEZ2  3-3-0
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Advanced Virology
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This course offers advanced virology information to
students who have already completed General Biology
and Introductory Virology courses in undergraduate. The
main focus is on the human pathogenic viruses. During
the first half of the class, viral life cycle is analyzed at
the steps of viral entry, pathogenesis and host immune
responses. Students study how various molecular bio-
logical, cell biological, and biochemical methodologies are
used to understand the interaction between the virus
and the host cell Throughout the second half of the
course, particular virus families are discussed including
herpesvirus, retrovirus, orthomyxovirus, poxvirus and
flavivirus.
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3344.613 MBISIEEZ  3-3-0

Advanced Biochemistry

2 A=0|M= 22 Hdetet 2okl 22 ELZ Hst 0|
ZA CHELE Y2 EQACZ O|R0A|= tf, +4d2
sfi2l ELO)| Chist 2|29 =2(S8)2 S22 YHY,
el =20| data®t Z20| Cf510] =5t 2|2 0 Lofe]
2 23|, Yool ATYE Sof Cislol 2242 WHFC,

Selected topics in biochemistry are reviewed in this
course. The course is consisted of student presentations
and discussions on current developments in
biochemistry.
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Plant Developmental Genetics
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Recent progress and problems in development of
flowering plants are discussed in molecular biology and
genetics. Research techniques required to solve prob-
lems such as development/differentiation of cell, tissue
and organs, and reproduction of plant are also
discussed.

3344.615 Helo|=st 3-3-0

Clinical Microbiology
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There are so many accumulated reports on the patho-
genic microorganisms ever since the 19th century. Even
with the remarkable progress in understanding and con-
trolling those diseases caused by microorganisms, we
stil have so many uncontrollable diseases at the
moment. Through this lecture, we will have a keen
scope on pathogenic bacteria, fungi, viruses, protozoa,
as well as on the basics of etiology, immunology, sta-
tistics, molecular and cellular mechanism and related
studies. By understanding abovementioned fileds, we
would be able to prevent the outbreaks of those dis-
eases and/or to develope the most effective and appro-
priate treatment of the patients. With the economical
progress of Korea, we should be able to control those
diseases from the viewpoint of global standard, and it is
the time we absolutely have to have experts in the re-
lated fields.

10

3344.616 U235 3-3-0

A sto| WO Olsf At 2047t Al U
(e]

A = =
LY S Aste A2 MEQ JEt =3t

€ CiF= A0|122 MESE S55= o
=02t & 4 Uk =2 AFoME A
EHAHIIAO| 2t0{5h= Tumor suppressor?t Oncogene,
T 24, Blo[A 2o olet e

I
, U0, HE D &, 229 YR(=0| YHSOH| Tl

- 216 -



Chsked(Graduate School)

-

Ch2of o
2t sich.

Cancer is a disease of genetic disorder. Our under-
standing of cancer has changed dramatically over the
past two decades, owing in large part to the revolution
of molecular biology. Study on the development of can-
cer deals with the fundamental questions of cell pro-
liferation, development, and differentiation, hence is an
essential course for graduate students in biology. This
course will deal with Tumor suppressors and oncogenes,
cell cycle control, apoptosis, viruses and cancer, meta-
stasis, cellular immunity and cancer, and recent ad-
vances in cancer therapy. The aim of the course is to
help graduate students to understand the molecular ba-
sis of cancer
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3344.617 BAMZMESH 1 3-3-0
Molecular and Cellular Biology 1
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Molecular cell biology is intended for those limited
number of students who took the undergraduate courses
such as cell biology, molecular biology as well as bio-
chemistry and got the above average grade. Lectures
deal with the topics such as cellular growth and death,
especially the mechanisms of DNA replication and apop-
tosis in the higher eukaryotic cells. This course will cov-
er the second part of Molecular Cell Biology Course,
which will be provided in the first semester. The lec-
tures will be offered by the professor and invited
lecturer. For text, Molecular Cell Biology and The Cell
will be used.

3344.618 2AMZEAESH 2 3-3-0
Molecular and Cellular Biology 2
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Molecular cell biology is intended for those limited
number of students who took the undergraduate courses
such as cell biology, molecular biology as well as bio-
chemistry and got the above average grade. Lectures
deal with the topics such as cellular growth and death,
especially the mechanisms of DNA replication and apop-
tosis in the higher eukaryotic cells. This course will cov-
er the second part of Molecular Cell Biology Course,
which will be provided in the first semester. The lec-
tures will be offered by the professor and invited
lecturer. For text, Molecular Cell Biology and The Cell
will be used.
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Special Studies in Organismal Biology
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This course is designed to lecture advanced techni-
ques and themes in organismal biology. The graduate
students will benefit efficient planing and performance in

laboratory research from this practical course.
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3344.632 AlBIJSIEER  3-3-0
Advanced Plant Science
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Plants as an autoroph display unique developmental
patterns different from other life forms. This course
aims to teach students with in depth knowledge of plant
sciences in essential disciplines including physiology, bio-
chemistry, molecular biology, genetics, and devel-
opmental biology. After taking this course, students will
obtain both fundamental concepts and current trends of
modern plant biology.

3344.633 D|MESIEZ  3-3-0
Advanced Microbiology
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This course will deal with new exciting concepts in
microbiology that can not be considered in an under-
graduate course. Topics will include biology of bacteria,
archaea, viruses and eukaryotic microorganisms; in-
dustrial microbiology; new concepts in pathogenicity of
microbes; and evolution.

3344634 | HHMSEHEE 330

Organismal Biology
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The purpose of this class is to review the recent
progress in studies on gene functions at the organismal
level. In particular, studies using yeast, model animals
such as C. elegans, Drosophila and mouse, and model
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plants such as arabidopsis will be discussed. Lectures as
well as student presentations will be included.

*3344.635  JHA|ME23tMOILE 1 1-0-2
Seminar in Organismal Biology 1
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This course surveys contemporary topics of molecular
and cellular biology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.

*3344.636  JHAMZ23HMO[LE 2 1-0-2

Seminar in Organismal Biology 2
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This course surveys contemporary topics of molecular
and cellular biology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.

*3344.637 JHHMEEERI|I2 1 2-2-0

Colloquium in Organismal Biology 1
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.

*3344.638 JHAMSSIEZRI|Z 2 2-2-0

Colloguium in Organismal Biology 2
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.

3344.701 MEME22|3 3-3-0
Cell Biophysics
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This cell biophysics course surveys bioenergetics from
a thermodynamical point of view. Lectures are given on
membrane biophysics, photobiophysics, neurobiophysics,
biocybernetics, and biomechanics from a physical point
of view at cellular and subcellular levels.

3344.702 HIS0|MESER  3-3-0
Advanced Fermentation Microbiology
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The basic principles for the cultivation of micro-
organisms in the general studies of microbiology are
introduced. The integration of biological sciences and or-
ganisms, cells, and molecular analogs for products and
services is considered. The principles of the quantitative
analysis are examined to deepen students’ understanding
of the biosynthesis of metabolites and compounds in mi-
crobial cells.

3344.703 NZEMESERZ 3-3-0

Advanced Cell Biology
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This course is consisted of student presentations and
discussions. Topics are taken from recent publications
and review papers. Students present the experimental
data in the papers and conduct discussions on current
issues in the field of cell biology.

3344704  RARUSEE 330

Advanced Molecular Genetics
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Life phenomenon is controlled and governed by genes
in the cell. It is therefore important to understand life
phenomena to elucidate gene or genome structure, the
mechanism of gene expression control and functions of
each gene. In this Molecular Genetics course, current
findings are reviewed and the research trends in the
area of molecular genetics are surveyed.

3344.705 HASIEZ  3-3-0
Advanced Immunology

O IHS BBS +UB BMUSS CjyoZ, BoHNS
Olali5t7| @let Hdef, Ay, ALERS| 14 S5 OlsH
Sie S SEE FiC. HUHAS ZHsle S, CHde)
T8I O V1S9 24, MZY Tl 4TAE, U
Jls, HAMZO Zot I g, HoA 2ato| Y0l 52 HE
el

This course is for graduate students who took basic
immunology course. Research strategy, methodology,
and interpretation of results are  discussed.
Characteristics and functions of genes and proteins con-
trolling the immune response are studied. Function of
cells, organs, cell to cell interaction, differentiation and
development of immune cells are discussed.

3344.706 D|MEMe|StEZ  3-3-0
Advanced Microbial Physiology
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This course introduces physiology and biochemistry of
microbial processes. Topics covered include the follow-
ing: nutrient availability and cellular structure; structure
and synthesis of membranes and cell wall; transport of
molecules into the cell; secretion of proteins from the
cell; coupling of growth, DNA synthesis and cell division;
chemotaxis; nitrogen fixation; starvation and quorum
sensing; photosynthesis; adaptive and developmental
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changes of prokaryotes and yeast prion.
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Interaction of Biological Macromolecules
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Studying the structure and function of macromolecules
(nucleic acids, proteins, carbohydrates etc.) is the funda-
mental basis in understanding their cellular roles. This
course explores in detail the relationship between the
structure and function of biological macromolecules.
Surveyed topics include the following: 1) general fea-
tures, structure- determining force, phase-transition
(flexibility), diverse secondary and tertiary structures, su-
percoiling and interactions of nucleic acids 2) struc-
ture-determining factor, high-order structure and struc-
tural motif of proteins and protein-nucleic acid inter-
actions 3) nucleic acid binding proteins, the struc-
ture-functional relationship in transcriptions, replications
and recombinations.

3344.708 AYA7|52 3-3-0

Synapse Function
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Synapses are the sites where neurons communicate
with other cells. Students in this course study the analy-
sis of synaptic structure, function and implications for
the study of learning and memory, neural development
and clinical neurobiology.

3344700 | Al2MRlslER 3-3-0

Advanced Plant Physiology
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Plant hormones control  plant
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development. Plant hormones including auxins, gibber-
ellins, abscisic acids, cytokinins, ethylene, brassinoste-
roids, salicylic acid, Jasmonic acid, polyamines, and oligo-
saccharides act alone or in concert to control specific as-
pects of plant development. Students in this course review
papers and research articles on plant hormones and give
presentations on topics specified weekly.

3344710 HSMESEEE 330

Advanced Systematic Biology
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This is an advanced modern phylogentics course.
Emphasis is given on the development of modern phylo-
genetic theory in the context of classical method of
analysis, current methods used in phylogeny re-
construction, and practice of using molecular data for
addressing  diverse  systematic and  evolutionary
questions.
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To understand genetic mechanism, it is important to
define, classify and analyze phenotype organisms and
allele. Population genetics employs statistical methods to
analyze and identify novel genes related to human dis-
eases and inheritance of phenotypes. In this Population
Genetics course, rules of inheritance in the classical
sense, modern genetic analyses, biostatistic methods for
genetic analysis, and gene identification and analysis are
presented with a focus on case studies.

3344715  A2ERSEE 330
Advanced Plant Taxonomy
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This is an advanced modern plant systematics course.
The nature and origin of plant species, mode of speci-
ation, character evolution, numerical and phylogenetic
analysis of systematic data, plant classification scheme,
and nomenclature are surveyed.
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The goal of this course is to provide advanced knowl-
edge on modern environmental biology. Students study
in depth about environmental protection, search for a
sustainable relationship, population challenge, resource
issues, air pollution and noise, water pollution and haz-
ardous and solid wastes and environmental ethics.
Student projects are assigned and presentations are
given.
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Advanced Molecular Evolution
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In this course, the dynamics of evolutionary change at
the molecular level, the driving forces behind the evolu-
tionary process, and the effects of various molecular mech-
anisms on the long-term evolution of genome, genes, and
their products are examined. The basic methodological tools
for comparative and phylogenetic analyses of molecular da-
ta are also evaluated.
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Integrated functions of enzymes which regulate me-
tabolism and other physiological activities are studied. A
special emphasis is given to the protein structures, re-
action mechanisms between the enzyme and substrate
and the regulation of enzyme activity.
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The main objective of this course is to deepen stu-
dents’ understanding of the structural and functional
characteristics of biological membranes. Topics including
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membrane model, membrane synthesis and functional
mechanism of selected membrane proteins are discussed
on the basis of various experimental principles from sub-
cellular fractionation to molecular characterization of
membrane components.

3344724  DIMSMESISE 3-3-0
Advanced Microbial Ecology
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The dynamics of microbial community and kinds of
micro-organisms in several habitats and biochemical
changes are considered in this course by examining vari-
ous essential biochemical processes that recycle im-
portant elements such as sulfur, nitrogen and carbon.

3344.730 HHO|Y=SLHAY  3-3-0
Prokaryotic Diversity
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Prokaryotes (Bacteria and Archaeae) are diverse and
abundant in nature. In this lecture, taxonomy, diversity,
molecular techniques for community structure and func-

tion of prokaryotes will be taught.
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Cell Signaling
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This course explores the celluar signaling pathways in-
volved in cell differentiation, proliferation, and regulation
of celluar processes in response to extracellular stimuli.
Emphasis is placed on the cross-talk among signaling
components.
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Neuroendocrinology
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This course covers the basic principles of neuroen-
docrinology. The integrative regulation of hypothalamic
neurohormones in molecular biology, physiology and be-
havior are emphasized. Topics discussed include classi-
fication of neurohormones, interaction of neuro-
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transmitters and neurohormones, neuroanatomy of hypo-
thalamus and limbic systems. Endocrine and pituitary
glands, molecular regulation of synthesis, storage and
release of neurohormones, molecular regulation of ste-
roid and thyroid hormone receptors, cytokines, neuro-
endocrine and immune systems and biological rhythm
are discussed and student presentations are given.

3344.747 QIR MS 3-3-0

Developmental Genetics
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The common principles of development in various or-

ganisms at molecular level and the trends of modern
developmental biology are discussed.

3344.748 =g 3-3-0

Mycology
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This course is offered to graduate students in the
School of Biological Sciences. Systematic mycology, mor-
phology, cytology, evolution, physiology, ecology, as well
as applied mycology are covered and audio-visuals in-
cluding slides, videos, and internet are used in the
lecture.

_

3344.749

s goMe = a2 4 QT WZ9
EiE Cralel AtiMErdof 25t 2AM5tct, a0
g= o2 MUHMESSA YHES AMSHH 478 = 3=
9| AL E HAHLS, 5259 Alst At H9 st =
S9| YEHE, 4of 7|t e, AlellEe] 2ot S9f A
S2 g5t ESsich

This course analyzes the origin and evolution of various
kinds of behavior through the study of genetics, ecology,
and evolutionary biology. Topics discussed include
Darwinian theory of natural selection, mechanisms of be-
havior, communication, sexuality, sociality, and cognition.
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Host-Microbe Interaction
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Microorganisms interact with other organisms some-
times harming their interacting partners. But in other
cases they form symbiotic relations, or help cycling mat-
ters on earth. This course introduces various ways mi-
croorganisms interact with others, especially with plants
and animals.
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Photobiology
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Life phenomena related to light are discussed with an
emphasis on photosynthesis and photomorphogenesis in
plants.

3344.754 AlZAERAMEE 3-3-0

Plant Stress Physiology
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Like animals, plants go through various biotic and
abiotic stresses. Unlike animals, plants cannot avoid or
escape from stress due to their sessile nature. Instead,
plants have adopted other unique systems to cope with
the stresses. This course introduces plant defense mech-
anisms for both biotic and abiotic stresses. Plant devel-
opmental and biochemical strategies related to plant
stress tolerance mechanisms are discussed.
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Regulation of Plant Gene Expression
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Plants provide food and energy for other organisms
on earth by photosynthesis. Moreover, plants have bio-
synthetic pathways not observed in animals, and process
of physiology, development and differentiation are large-
ly affected by biological and abiological environment.
Biosynthetic pathways and regulation of gene expression
in these physiology, differentiation and development are
discussed.
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Seminar in Systematics & Ecology 2
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Colloquium in Systematics & Ecology 1
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Colloquium in Systematics & Ecology 2
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This course surveys contemporary topics of system-
atics and ecology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Advanced Evolutionary Biology
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In this course, we will dealing with mechanisms of
evolution. In detail, we will investigate Darwin's evolu-
tion view, evolution of populations, origin of species,
phylogeny and systematics, biological species concepts,
speciation and micro-evolution and macro-evolution.
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Seminar in Molecular and Cellular
Biology 1
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This course surveys contemporary topics of molecular
and cellular biology. Students evaluate, interpretate and
discuss a wide range of papers and conduct research in

connection with various fields of biology.
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Seminar in Molecular and Cellular
Biology 2
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This course surveys contemporary topics of molecular
and cellular biology. Students evaluate, interpretate and

o_'_l_

0
o HO

> 00 N D 0 N ok

O Jol
T
™ ! ¥0
iy T

—_

:

S AYHISHE (Dept. of Biological Scences)

discuss a wide range of papers and conduct research in
connection with various fields of biology.
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Reading and Research
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This course is offered to graduate students preparing
theses. Students review and discuss special problems in
research projects.
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