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3% 3E(Core Courses)
5321.5001 | 71FIVEHIZAIRTS 3-3-0
Host-Parasite Molecular Genetics
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This class is an introduction to molecular genetics on vi-
ral, bacterial and fungal plant pathogens. We will study the
molecular aspects of pathogenicity determinants in plant
pathogens. Molecular mechanisms of the host’s defense and
resistance to diseases and pathogen attacks will also be
examined.
5321.5008 =opRMEttsZ 3-3-0
Topics in Environmental Biology in
Agriculture
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The course provides students with background as well as
current knowledge on agricultural and environmental micro-
biology. Emphasis will be on problems related to environ-
mental pollution as well as pollution from agricultural
activities. Also examined will be the common principles of
microbial functions in agriculture.
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5321.6001 3-3-0

Biopesticide Science
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Currently, the human population and the food supply are
barely in balance in the world. This balance has been ach-
ieved by a massive input in arable land development, agri-
cultural technology innovations, variety breeding, and the de-
velopment of synthetic organic pesticides. However, the
widespread use of synthetic pesticides has brought several
undesirable side effects such as toxicity to humans and ani-
mals, development of pesticide resistance, destruction of ben-
eficial natural enemies, environmental contamination, and
ecosystem deterioration due to their residues. One of the
strategies to overcome such a trend would be the develop-
ment of environment-friendly biopesticides. In this course,
students will therefore discuss the advantages and dis-
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advantages of individual biopesticides (microorganisms, nem-
atodes, insect natural enemies, natural bioactive compounds
from organisms, and communication chemicals) and future
prospects of their development.

5321.6002 W3I=tEZ 3-3-0
Topics in Biochemistry
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This course will consist of lecutures on current research
topics in agricultural biochemistry presented by distinguished
invited speakers and staff members.

5321.6003 AIZY=3%5Z 3-3-0

Topics in Food Biotechnology and
Bioengineering
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In this course, the principles of biotechnology and bio-
engineering applied to foods will be discussed and the exam-
ples of their application will be presented.

5321.6004 AIE°FHM 3-3-0
Food Safety
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In this course, the molecular basis of foodborne bacterial
pathogenesis and mechanisms of toxin actions of foodborne
toxicants (microbial toxins, food additives, heavy metals, her-
bicide, and insecticide) will be discussed. Detection and
identification methods for foodborne pathogens and toxicants
will be covered also. The course will provide information on
procedures to control biological and chemical hazards and to
assure the safety of foods.

5321.6410
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Topics in Genetics
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In this course, the interactions between insects and plants
will be examined and analyzed from the ecological, physio-
logical and biochemical points of view. The course will cov-
er the general aspects of insect-plant mutualism and para-
sitism, and discuss in depth on the plant’s defense mecha-
nisms and herbivore’s counter defense strategies. In addition,
students will study the relationships between disease vector
insects and pathological microorganisms.
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5321.7006 S=FHAEZ 3-3-0

Topics in Animal Genetics
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This course provides the theoretical and experimental deep
parts of animal genetics including Mendelian gene trans-
mission, correlation analysis, chromosome genetics, genetic
materials, transcription, replication, translation, gene ex-
pression, and control. The course will also cover im-
munogenetics, functional genetics, and transgenesis for animal
applications and will provide how to get massive genetic in-
formation because genetic phenomenon and expression in an-
imals are deeply correlated with productivity.

5321.7003 sYHISIEZHY 1 1-0-2
Colloquium in Agricultural Biotechnology 1
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This course will consist of lecutures on current research
topics in agricultural biotechnology presented by dis-
tinguished invited speakers and staff members.

5321.7004 =YHISIEZAHY 2 1-0-2
Collogquium in Agricultural Biotechnology 2
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This course will consist of lecutures on current research
topics in agricultural biotechnology presented by dis-
tinguished invited speakers and staff members.

FTEAYIFAT
(Animal Science and Biotechnology Major)

5321.5004 sSSMalsisZ 3-3-0
Topics in Vertebrafe Physiology
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<Topics in Vertebrate Physiology> helps to understand grad-
uate students about the physiological changes in animal body
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for animal growth, metabolism, reproduction and the pro-
duction of animal products. Based upon the background of
biology and chemistry during undergraduate courses, this
course will be taught by several faculty members about the
informations of general physiology in animal blood, endo-
crinology, circulation and respiration, metabolic physiology
such as digestion, metabolism, maintenance of body temper-
ature and reproductive physiology related to pregnancy and
reproduction as well as whole animal physiology for pro-
duction of egg, meat and milk. As animal physiology will
be varied by species, aspects of physiological differences will
be also provided. When graduate students registered this
class, they may have an ability to deal with experimental an-
imals subsequently close relationship between educational
system and development will be expected.

5321.5101 ZsAE8sZ 3-3-0
Topics in Unit Processes of Muscle Foods
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Recent topics from the Muscle Food Science area are se-
lected and examined in relation to industry and current re-
search trends. Graduate students will then obtain the neces-
sary, current information on these topics through literature
surveys as well as presentation and discussions.

5321.5102 SEURHIREZ 3-2-2
Topics in Animal Endoctinology
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This course provides the concepts, systems and method-
ologies of endocrinology. It will also introduce hormones of
every endocrine organ and cover the application of endo-
crinology in the field of animal biotechnology.

5321.5108 S=wAeEZ 3-3-0

Topics in Physiology of Reproduction in
Animal
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This course provides an in-depth examination of concepts
from every field in animal reproductive physiology. It also
introduces current research trends and applications in animal
biotechnology.

5321.5104 SSMIZH{=EZ 3-3-0
Topics in Animal Cell Culture
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In this course, emphasis will be given to the general prin-
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ciples of animal cell culture, culture condition, selection of
the culture’s medium, and the advanced technique of culture
methodology and cell line development. The lecture and lab-
oratory courses will include specialized techniques such as
gene transfer, measurement of viability and cytotoxicity,
three-dimensional culture systems, and culture of specific cell

types.

5321.5105 SSQLWsIet 3-3-0
Nutritional Biochemistry of Animals
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This course builds upon the student’s understanding of an-
imal nutrition obtained from previous undergraduate courses.
It provides, in more detail, the biochemical and physiological
mechanisms of digestion as well as the absorption of various
nutrients in the animal body Additionally, secretion of gas-
trointestinal hormones and digestive enzymes, which are es-
sential for digestion and absorption of nutrients, will be
discussed.

5321.5106 S=4YSEZ 3-3-0
Topics in Animal Nufrition
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This is an advanced course offered to students who have
completed the undergraduate course Ruminant Nutrition and
Physiology and Lab. Students will attend lectures and will
be required to present a paper on a given topic The lecture
serieswill include, the feed intake control mechanism, diges-
tive organs and their functions, paturition and lactation, roles
of rumen microbes, genetics of digestive enzymes, nutrient
absorption and splanchnic metabolism, mechanisms of tissue
maintenance and accretion, hormones and nutrition, as well
as nutrition in pregnancy.

5321.5107 SES3%EZ 3-3-0
Topics in Animal Breeding
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This course is on animal breeding. Some of the topics
that are covered include recent developments in animal
breeding, aspects of the seedstock industry, partition of phe-
notypic value and variance, multiple measurements, resem-
blance between relatives, estimation of genetic parameters
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and breeding value by BLUP, as well as selection response
and its prediction. The course will also examine mating sys-
tems for animal breeding, including the objectives and meth-
ods for different species of farm animals such as swine, cat-
tle and even laboratory animals.

5321.5108 SSMIEMUZTES 3-3-0
Animal Cell Signaling
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Cell signaling has become a vital and integral part of
modern biology, and has an innate complexity. It controls
the inner working of organism, allowing them to respond,
adopt and survive. However, the basic workings of cell sig-
naling events are not vastly diverse across different organ-
ism, but rather the regulatory needs of organism' cells are
similar. Principles and mechanisms can be seen to be re-
peated across the kingdoms of species. With similar mecha-
nism chemistry being used by a wide variety of organisms
tissue, and cell, it is of no surprise the techniques used for
their study are also similar. Cell signaling is not only im-
portant for the understanding of the functioning of a normal
cell, but is vital importance to understand the growth and
activity of an aberrant cell, or that of a cell that is combat-
ing adverse condition. For example, the discovery of onco-
genes, genes which cause the uncontrolled growth of cells
which may lead to cancerous growths, was heralded as a
major breakthrough in the understanding of cancer. The cur-
rent lecture will be dealing with the basic principles in cell
signaling via various molecules including receptors/ ligands,
intracellular transduction molecules and responses produced
by these signaling. Lectures will be given in English.
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5321.5109 SERTIHSEUSE 3-3-0

Topics in Animal Bioinformatics
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The lecture introduces recent topic in animal bioin-
formatics.The major area of this topic includes sequence
analysis, genome annotation, computational evolutionary biol-
ogy, measuring biodiversity, analysis of gene expression,
analysis of regulation,analysis of protein expression, analysis
of mutaions in cancer or stem cells, comparative genomics
and modeling biological systems etc. Animals included in
this lecture are domesticated animals and pet such as chick-
en, cow, pig and dog, and experimental animals such as
mouse, rat and hamster, and in order for comparative study,
human, wild animal, fish and mirobes and plant will be
included. After taking this lecture, students should be able to
understand the general goal and applied fields of this area.
This lecture will be open to all who wish to attend regard-
less of his/her major.
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5321.5110 S=UASZ 3-3-0
Topics in Animal Industry
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Topics in Animal Industry is a class lectured by actual
CEOs in animal industry and covers topics on the current
status and developing plans of animal industry. Also, active
discussion of developing strategic plans for the application of
novel technology to animal industry will be offered.

5321.6101 SEXHEOIM=YEd 3-3-0

Topics in Microbiology of Animal
Resources
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In this course, major topics related to the pasteurization,
fermentation, and safety of milk, meats, eggs, and their prod-
ucts will be discussed. In addition, microbiological topics re-
lated to animal production including silage fermentation, ru-
men microorganisms, and the safe and organic production of
animal products will be discussed and lectured.

5321.6102 SSTULRTE 3-3-0
Animal Populafion Genetics
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The topics covered in this course will include the genetic
constitution of populations, the Hardy-Weinberg equilibrium,
change of gene frequency by selection, mutation and migra-
tion, balance between selection and mutation, selection favor-
ing heterozygotes, polymorphism in animal populations, var-
iance of gene frequency, effective population size, random
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drifts in animal population, inbreeding coefficients, inbreeding
in animal populations, application of population genetics, and
principles of the genetic improvement of farm animals.

5321.6103 Yi=0lMEMEfst 3-3-0
Rumen Microbial Ecology
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The microbes in the ruminant’s forestomach and those in
the hindgut of other animals provide means by which herbiv-
orous animals can digest and obtain nutrients for the pro-
duction of animal products from vegetation. This course will
cover the following topics: the types and characteristics of
rumen anaerobic bacteria, protozoa, and fungi; the digestion
mechanism of plant components by rumen microbes; mi-
crobe-microbe interactions; fermentation manipulation techni-
ques; the genetics of rumen microbes; gene characterization
and utilization; and metabolic disorders by rumen microbes.
All these topics will provide information necessary for a
good understanding of the roles of rumen microbes in animal
production.
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5321.6104 HIRHZ| 3-2-2
Physiology of Lactation
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In this course, students will be introduced to the definition
and importance of lactation, with an emphasis on the physio-
logical phenomena. Topics will cover the physiochemical
properties of milk components, nutritional importance, struc-
tures of mammary glands, epithelial cells, and the action
modes of endocrine and nerve systems before, during, and
after lactation periods.

5321.6105 AmitEstsEd 3-3-0
Topics in Feed Processing
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gredients and mixed feed of animals to students who have
already studied the mechanism of digestion and absorption of
nutrients in animal bodies as well as basic information about
animal feed. To apply their knowledge to the feed industry,
students will devise practical formulations of feed, consider-
ing various factors that may affect the quality of animal
feed. In addition, they will study recent topics in the feed
industry such as GMOs, organic feed, and functional nu-
trients for the production of functional products from animals.

5321.6106 ‘d@ANIZZst 3-2-2
Biotechnical Manipulation of Embryos
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This course provides information on embryology and the
in vitro manipulation of gametes and embryos. Through the
course, students will acquire essential knowledge of embryol-
ogy and developmental biology. In addition, innovative tech-
nologies in applied embryology and gamete biotechnology
will be introduced. In the first part of the course, students
will acquire knowledge of gametogenesis, embryogenesis, or-
ganogenesis, and gamete biotechnology. In the latter part,
students will be involved in intensive seminars, which will
focus on the acquisition of knowledge of the latest trends in
developmental biology.

5321.6107 HIUHATI{E 3-3-0
C

Topics in Comparative Immunology
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The living animal body contains all the components neces-
sary to sustain life such as warm, moist, and rich in many
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different nutritions. As a result, animal tissue are extremely
attractive to microorganisms that seek to invade the body
and exploit these resources for themselves. The pivotal rea-
sons to being live is that living organisms such as human
can resist these invasion. This resistance is due to multiple
interlinked defense mechanisms. which is what we are study-
ing in this course, immune system. The immune system is a
remarkable defense mechanism, found in its most advanced
from in higher vertebrates. Our understanding of the structure
and function of the molecular components of immunity has
expanded greatly. It provides the means to make rapid, high-
ly specific, and often very protective responses against the
myriad potentially pathogenic microorganisms that inhabit the
world in which we live. The current course has its goal the
authoritative presentation of the basic elements of the im-
mune system; of the means through which the mechanism of
immunity act in a wide range of clinical conditions, includ-
ing recovery from infectious diseases, rejection of tumors,
transplantation of tissue and organs, autoimmune and other
immunopathologic conditions, and allergy; and how the
mechanisms of immunity can be martialed by vaccination to
provide protection against microbial pathogens. Also, the cur-
rent lecture will be dealing with the interaction of immune
cells including cross-talk among immune cells and its signal-
ing mechanism together with interactions and functionality of
cellular immune system.

5321.6108 SEXZIBEE 3-30
Topics in Animal Tissue Engneering
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With combination of animal materials and biocompatible
synthetic ones as scaffold, animal cells and cytokines, tissue
engineering technique, development of artificial organs will
be focused. The course provide students with the roles of
animal materials and synthetic ones, safety of scaffolds, in-
teraction between animal cells and scaffolds to apply for ar-
tificial organs using tissue engineering technique.

5321.7101 {HIESZ 3-3-0

Topics in Dairy Food Science
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In this course, the quality and physicochemical and bio-
chemical properties of milk and dairy products as well as
advances in dairy processing technology will be discussed.
Recent topics on organic and functional dairy ingredients
will be discussed and lectured in addition to topics on func-
tional yogurt and cheese products.
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5321.7102 Z=R{H3% 3-3-0
Avian Genetic Engineering
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In this course, students will examine topics on basic phys-
iology, genetics, and genetic engineering in birds, particularly
in poultry. Physiological topics will cover early embryo-
genesis, hatching, sex differentiation, primordial germ cells,
and mechanisms of egg-laying, oviduct formation, and egg
generation. Genetic topics will cover gene expression and
control, genetic manipulation, avian genome project, trans-
genic birds, genetic engineering for growth control, and dis-
ease resistance in poultry.

5321.7103 =LMIAMHRAEEZ 3-3-0

Topics in Bioenvironmental and
Structural System for Livestock
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In this advanced course, students will study animal facili-
ties and environment. They will be assumed to be familiar
with the basic concepts of this field. The course will provide
students with an understanding of bioengineering principles
and their applications to operational systems for animals. It
will begin with the fundamentals of biology, chemistry, and
physics. Topics will cover the impact of the environment on
animal production and behavior, analysis of thermal and aer-
ial environments of animals, operational systems involving
natural and mechanical ventilation, odor control in relation to
ventilation systems, feeding, lighting, and manure storage.
Environmental control for experimental animal chambers for
rats, mice, and others will also be discussed.

5321.7104 =IEEEE 3-30
Quality of Livestock Products

}5'-, *341}7} «l 0}71‘% *Hll}#ol %5}
%% ¢ Jﬁh el sl Y 2AE ERS F
S H3tFo g AE9A o]s|AlZiLh.

In thls course, students will study the physicochemical
properties of dairy products and how to measure them for
every quality attribute. In addition, quality will be understood
more in depth and scientifically through a survey of the lit-
erature and discussions on how to produce animal products
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of the quality demanded by producers and consumers.

5321.7105 =tetMioiLt 1 1-0-2

Seminar in Animal Science 1
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In this course, one specific topic in animal biotechnology
will be selected. Invited experts and researchers will in-
troduce students to the latest research trends in the chosen
field.

5321.7106 =AteiqoiLt 2 1-0-2
Seminar in Animal Science 2
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In this course, one specific topic in animal biotechnology
will be selected. Invited experts and researchers will in-
troduce students to the latest research trends in the chosen
field.

5321.7107 ‘H2IMIESt 3-3-0
Gamete Biology
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<Gamete Biotechnology> is an applied science based on
basic anatomy, embryology and developmental biology for
the production of clones and transgenic animals. Students
majoring in animal science and biotechnology will be pro-
vided with information on organogenesis and system develop-
ment of the body during fetal development, which is im-
portant for acquiring fundamental knowledge of animal bio-
technology. Through this course, students will acquire knowl-
edge of tissue and organ development during the fetal period
such as the formation of germinal layer, neural tube, CVS,
internal organs stemming from the yolk sac, and the urogen-
ital system.

5321.7108 HIERIZSEAAS 3-3-0
Vitamin and Mineral Nuftrition
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This course deals with the characteristics of individual vi-
tamins and the interelation between vitamins and other
nutrients. Recent research topics on vitamins will be pro-
vided to help the students’ understanding. Because animals
are genetically improved to lean genotypes today, it is neces-
sary to reevaluate the requirments of vitamins, which were
established 50 years ago. Students therefore will have a
chance to consider problems in current vitamin requirements,
how we can reestablish or devise experimental designs of vi-
tamins for animals. In addition, organic minerals rather than
inorganic forms have become a hot issue in the feed
industry. In view of such a situation, the characteristics of
minerals per source and the practical utilization of organic
minerals in animal feed will be discussed.

5321.7109 SE1MISEZ 3-3-0
Topics in Animal Materials Engineering
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This course will deal with the interaction betweenanimal
materials and living organisms. While animal materials are
used for medicine, biology, biotechnology, and nano-
technology, biomaterials are related to living organisms. It
will also cover the effect of animal materials on living tis-
sues and the design of materials for biocompatible artificial
organs.

5321.7110 SSMERTEEZ 3-3-0
Topics in Animal Cytogenetics
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This course will provide students with knowledge of re-
search methods of animal cytogenetics, animal chromosome
analysis, mechanisms of chromosome abberations, and effects
of chromosome abnormalities on animal productive traits. It
will also cover genomics and biotechnology related to chro-
mosome studies including the practice of chromosome kar-
yotyping in animal species.

5321.7111 HHOMSVIMIESISZ 3-3-0
Topics in Embryonic Stem Cells
WA otz Ee g Z12HQA olset Hatel s A0

S AYEE 2 AAFEAN WolE AT Fey 2 =4

ol tfshol doiet, w@ MolEIAES ol8% K4 A
F 1% el 245k o] 7149 S8k AT 274

o HjolE7IMEe] E3tA 71d B deke SR AER #3
A7l ol teii = Lopdnt.

s SMHEZTSE (Dept. of Agricultural Biotechnology)

Embryonic stem cells is a very powerful tool to inves-
tigate the nature of differentiation, gene function and to gen-
erate transgenic animals. In this course, the history and basic
concept of embryonic stem cells in animals will be covered.
Also, the course will decribe the estabishment and character-
ization of embryonic stem cells especially in domestic
animals. Differentiation mechnisms and further applications in
agriculture and in medicine will be deeply discussed.

4249958 AF(Applied Life Chemistry Major)
5321.5202 x2% 3-3-0
Structural Biology
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Proteins play key roles in regulating the functions of
many important cellular events. In this class, students attempt
to understand these biological functions by discussing the re-
lationship of the three-dimensional structure and functions.
Selected topics are building blocks (amino acids & DNA),
DNA-binding, motifs of protein structure, proteins in signal
transduction and the immune system, and, finally, bioin-
formatics.

5321.5204 12I1Z}E 3-3-0

Mode of Action of Pesticides
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Pesticides are bioregulators that control various organisms,
such as insects, microorganisms and weed. They cankill, re-
tard or sometimes even enhance the living activity of
organisms. This course deals with the comprehensive under-
standing of the action mechanism of pesticides, including in-
secticide, fungicide, herbicide, growth regulator, and biocide,
to provide knowledge necessary for the future development
of low-toxic, environmentally friendly pesticides.

N

5321.5205 THHA 3 ZA%IEE 3-3-0
Protein and Enzyme Chemistry
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This course deals with the principles of protein isolation,
modification, folding, and the nature of enzymatic analysis.
Specific topics include proteomics. This class has a pre-
requisite of one year of Biochemistry or permission from the
course instructor.
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5321.5206 UIARZSH 3-3-0
Metabolic Engineering
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The course will examine the manipulations of metabolic
pathways to enhance or block accumulation of a metabolite
through genetic and physiological modification of an organism.

5321.5207 2lSMERsrs 3-3-0
Plant Ecological Chemistry
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This course studies the interactions between more highly
developed plants with other plants, microbes, and insects.
Emphasis will be placed on the chemical, biochemical, and
molecular biological aspects of such interactions.
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5321.6201 2EQYSIEL 3-3-0
Topics in Plant Nutrition
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This course will cover the following concepts at an ad-
vanced level through the professor’s lectures and students’
presentations and discussions of selected papers, with an em-
phasis on plant physiology and biochemistry:

- The uptake, movements, and metabolism of plant nutrients

- The uptake and movements of water in higher plants

- Plant-microbe interactions in terms of plant nutrition in-
cluding photosynthesis as a strategy to uptake solar energy
and to fix CO; in higher plants

- Plant respiration

- The roles, biochemistry, and modes of action of phyto-
hormones

- Photomorphogenesis and photoperiodism

- Environmental stress and plant physiology

- Plant nutrition and biotechnology

5321.6202 {38 3-3-0
Genetic Engineering
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At the beginning of this course, students will be presented
with the principles and applications of molecular bio-
technology on the basis of the transfer of specific units of
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genetic information from one organism to another. The
course will introduce and explain what molecular bio-
technology is, how research in the field is conducted, and
how this technology may realistically impact on our lives in
the future. It will also emphasize how recombinant DNA
technology can be used to create various useful products by
illustrating the basic concepts of experimental results and
methodological strategies.

5321.6203 STH % WES¥ES 3-3-0

Genomics and Bioinformatics
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This course will cover the structural and functional ge-
nomics of various organisms including human beings, plants,
and microbes. In addition, bioinformatic principles and tools
will be introduced.

5321.6204 HAU=elst 3-3-0
Natural Products Chemistry
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In this course, various topics in natural products chemistry
such as the definition and role of chemical ecology, biosyn-
thesis, classification, techniques in biosynthetic studies, and
structural analysis will be presented.

5321.6205 EZ=TIst 3-3-0
Soil Physics
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In this course, students will: study the physical properties
of soil; quantify the physical state of the soil water system
in terms of density, porosity, water content, and water poten-
tial; discuss the dynamic processes of heat, water, and gas
flow in soil, and use appropriate models for the description
of these processes; and apply the science of soil physics to
the solution of contemporary problems in water conservation,
water management, prevention of soil and ground water con-
tamination, remediation of contaminated soils and the man-
agement of plant water status.

g, =

o

Moo o St
R
L 2 “‘

5321.6206 ERIBIEZ 3-3-0
Topics in Soil Chemistry
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This course provides students of soil, earth, environmental,
natural, and agricultural sciences with advanced knowledge
and information on soil chemistry. It will also apply the sci-
ence of soil chemistry to the solution of contemporary agri-
cultural and environmental problems associated with the
chemical dynamics of the soil, thus helping students to better
understand it.

5321.6208 OId=9rEd 3-3-0
Topics in Microbial Chemistry
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Microbes are exceptionally rich and diverse sources of
new metabolites. These metabolites vary enormously in struc-
tural complexity and biological activity. This course will in-
troduce advanced concepts related to the chemical diversity
of microorganisms, biological activity and mode of action of
various compounds, and biosynthesis of secondary metabolites.
Emphasis will be placed on the molecular and biochemical
aspects of microbial products.

5321.6209 RNA UiAF §Z 3-3-0
Topics in RNA Metabolism
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In this graduate course, we will discuss recent progress in
understanding the roles of RNAs and proteins in the regu-
lation of gene expression in eukaryotes. The course will fo-
cus on topics related to the biogenesis and function of small
RNAs and the mechanism of mRNA processing (such as
transcription, splicing and 3’-end formation). During the
course, students will be expected to develop skills for the
critical analysis of data and for the design of experiments to
address fundamental questions in the field.

5321.7201 ESAZ0IEE A dglet 3-3-0

Soil Environmental Microbiology &
Biochemistry
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This course will introduce advanced concepts related to
the transformation of various chemical compounds in the en-
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vironment by microbes including carbons, nitrogens, phospho-
rus, sulphur, iron, and xenobiotic compounds.

5321.7202 #AE=YaEZ 3-3-0
Topics in Environmental Toxicology
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Many environmentally hazardous chemicals such as pesti-
cides, PCB, dioxin, PAH, endocrine disruptors, and industrial
chemicals are discharged into and distributed in the
environment. The absorption, distribution, metabolism, and
excretion of those chemicals in animals will be covered, as
well as various toxic effects and carcinogenicity. Emphasis
will be placed on environmental metabolism, residues, dis-
tribution, movements, bioconcentration, ecological toxic ef-
fects, and risk assessment.

5321.7204 S3eMOILt 1 1-0-2

Seminar in Agricultural Chemistry 1
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On the basis of the major topics and related literature, the
results and trends in research on agricultural biotechnology
and chemistry will be presented in English in this course.
Through active discussions on seminar topics, students will
acquire skills for the precise and comprehensive presentation
of research results.

5321.7205 =3I=MOILt 2 1-0-2
Seminar in Agricultural Chemistry 2
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Students will be required to present seminars on their re-
search topics. This course will be conducted in English.

2] Eu) Y E3HAF (Plant Microbiology Major)
5321.5301 7JIFJ7P4MEaISENst 3-3-0
Host-Parasite Physiology and Anatomy

o 2o AEUARH 7Fe FEAgd B A o

FehA s tEt 53 HE “§°Jif°] A= ig)r A
A9 AEA dg 34 “1]7%‘4 < o7 AEAE H9dS
Hlo] 0}7] oJ5}o] AABI= phytoalex1n4 o 2 I A= _t,:_xiﬂ

Hel 928 B2A @ ek,

This course covers physiological and morphological aspects
of a plant-parasite interactions. The students will come to
understand the attacking mechanisms of toxins, enzymes that
plant pathogens produce, as well as induced resistance and
defense mechanisms such as phytoalexin production Morpho-
logical changes will also be reviewed in diseased plants.
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5321.5302  =A0IMSHElst 3-3-0
Microbial Ecology in Agriculture
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This course examines the current state of soil micro-
biology and microbial ecological methodology. The class will
consist of lectures, readings from various literature concern-
ing these areas, and student presentations. Special emphasis
will be on the functional roles, ecology, and population dy-
namics of soil microorganisms.

5321.5303 =0ldER™st 3-3-0
Microbial Genetics in Agriculture
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This course examines the current state of microbial
genetics. Emphasis will be placed on the genetic funda-
mentals and processes of diverse microorganisms.

5321.5304 W=XZ| 9 OIM-AZUIE 2-1-2

Methods in Histological and
Ultrastructural Research
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In this class, students will be encouraged to develop new
methods and techniques for the study of cell and tissue
structure, using light microscopy, confocal laser scanning mi-
croscopy, and electron microscopy. Lectures will focus on
principles of microscopy, image formation, and sample
preparation. Using their own research materials, students will
experience the whole microtechnical process from the
beginning. They will also submit results from their micro-
scopic research at the end of the semester.

5321.5305 Es o HY 3-2-2
Forest Pathology & Lab
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This course is for students who are interested in under-
standing forest pathology. It provides a general etiology of
forest diseases and pathogenesis. Students will also study di-
agnosis as well as management and control. They will then
put their knowledge to practical use by performing diagnoses
and controls of various forest diseases.

lo,
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5321.5306 2lEz4st 9l 4¥ 3-2-2
Fungus Disease of Plants & Lab.

Ao BE dovle FFold SAE ofsfsta o]0 Yo
e AeHEd dE AL F580. 7R AEHY
wgole TR % A, Aty SAES AW F3o7t 4
ol W& dodle A ol FRdl wt wadch. BA
How &40 & Fa ABo| WRE FYoMS FAOT ¥
A9, A B, ke Zeha, TabAel Aol tE g
35U F9E B 45 WEES 44 2L B3 FA
A,

This class is an introduction to plant diseases caused by
fungal pathogens. Emphasis will be on diagnosis, taxonomy,
physiology, and genetics of fungal pathogens. Molecular and
pathological understanding of infection and defense mecha-
nisms during pathogenesis will be studied on model
pathosystems. Laboratory excercise will include isolation and
characterization of fungal pathogens from diseased plant sam-
ples, as well as Koch’s postulate. In addition, novel ap-
proaches to control fungal plant diseases will be examined.

5321.5307 &lEHi0l2jAer B! &Y 3-2-2
Plant Virology & Lab.
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This course studies the fundamentals of plant virology
with a major emphasis on plant virus replication. Lecture
topics will address the types and symptoms of viral diseases,
their diagnoses, virus isolation and characterization, as well
as replication and control practices. The course also includes
an introduction to molecular plant virology, and introduces
recent research progresses on each topic. Special attention
will be placed on lab works concerning inoculation, isolation,
purification and characterizations of selected plant viruses.
Students who have previously taken a course in general plant
pathology or its equivalency can attend this class. They may
also take this class if they are concurrently taking it with a
course in general plant pathology This course is geared for
plant pathology majors, but is open to students in other ma-
jors who are interested in studying viruses and/or viral dis-
eases such as ENT, HORT, and CS.
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5321.6301

Algselst 3-3-0

Plant Disease Epidemiology
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This course exposes students to plant disease epidemio-
logy. The basic epidemiological concepts and principles un-
derlying disease development in the field will be provided.
Emphasis will be placed on methodologies for measuring
pathogens, host growth, environmental conditions, and disease
intensity, and for analyzing disease progress in time and
space. Topics on crop yield loss due to plant diseases and
disease forecasting will also be discussed. Students are
strongly recommended to take at least one course on plant
patholohy such as <Introductory Plant Pathology (519.252)>
or <Clinical Plant Pathology and Laboratory (519.350)>.

5321.6302 2lSHEME St 3-3-0
Ecology of Plant Pathogens
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This course exposes students to the ecological aspects of
plant pathogens. The basic concepts and principles underlying
the survival and dispersal of plant pathogens will be lec-
tured, using models cases of airborne and soilborne diseases.
Genetic interactions between host plants and pathogens, and
fungicide resistance will be covered at population levels. The
ecological risks of genetically engineered crops will also be
discussed. Basic knowledge of plant pathology is prerequisite.

5321.6303 Al=E=Ml 2-2-0
Issues in Plant Pathology
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This course will cover recent research trends in plant
pathology. Instrumentation techniques will be introduced for
application to research in plant pathology. Through the
course, students will broaden their basic knowledges for the
operation of the instruments GC, HPLC, GC-MS, NMR,
PCR, and AFLP at chemical as well as molecular biological
levels.

27089 GC, HPLC, GC-
Rk Ay

5321.6304 =2l=¥otHz] 3-3-0
Principles of Plant Pathology
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This course will provide practical views on plant pathol-
ogy principles through association with related undergraduate
courses. Pathogen attack, plant defense, and environmental
factors affecting these two aspects will be covered in terms
of specific diseases. Environmental factors affecting the two
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aspects will be covered also in terms of specific diseases.
Information on the genetics and control of plant diseases will
be provided, thus granting students an insight into research
on plant pathology.

5321.6305 2lEMa|sisZd 3-3-0
Topics in Plant Physiology
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This course will deal with plant metabolism including the
light and dark reactions of photosynthesis, nitrogen fixation,
and assimilation in plants. Recent research trends in plant
development will be also discussed.
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Plont Nematology & Lab.
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This course provides knowledge of the general character-
istics of plant nematodes such as morphology, physiology,
reproduction, genetics and ecology, classification and identi-
fication, pathogenesis, and control. Also, the course will cov-
er specific nematode diseases to promote the students’ under-
standing of plant parasitic nematodes and their basic capa-
bility to conduct research in this area. Laboratory sessions
will consist of the morphology, isolation, classification, and
identification of plant nematodes.
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Research Methods in Plant Pathology
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The class will emphasize on diverse experimental techni-
ques applicable for plant pathology recent molecular biology
and cell biology techniques to research about understanding
of molecular mechanisms on pathogenesis in plants. The ap-
plication of the molecular and cell biology techniques to the
research about genes determining pathogenicity of pathogens
and involved in defense of plants against pathogen attacks
will make the applicability improved.
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5321.7301 2SMIZEs A &8 3-2-2
Phytobacteriology & Lab.
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This course will focus on the general features of plant
bacteria, bacterial disease diagnosis, and control measures.
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5321.7302 S8d%ct U My 322
Applied Mycology & Lab.
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In this course, students will be introduced to the biology
of all groups of fungi and related organisms, with consid-
eration of the taxonomy, development, physiology, genetics,
and ecology of representative forms. Emphasis will be placed
on the molecular aspects of fungal taxonomy, development,
and population genetics. Laboratory sessions will include the
collection, identification, and culture of native fungi.

5321.7303 T'Z=2%t 3-3-0
Mycotoxicology
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Mycotoxicology deals with fugal secondary metabolites,
which are toxic to mainly animals and human beings. Fila-
mentous fungi including Asprgillus, Penicillium, Fusarium,
Alternaria Stachybotrys, and Myrothecium are major sources
of toxigenic fungi. This course will cover the toxicity and
natural occurrence of mycotoxins, mechanisms for biosyn-
thesis, genetic diversity of toxigenic fungi, and control of
toxins in various environments.

5321.7310 =0IM==MOILE 1 1-0-2
Seminar in Plant Microbiology 1
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In this course, seminars will be held every week for grad-
uate students in the MS and Ph D programs in Plant
Microbiology. Students will present and discuss research and
current literature in Biology. Topics on any area of plant
pathology and environmental microbiology will be discussed
and presented. The course will provide students with an op-
portunity to develop thier ability to make their research bet-
ter and logical, and organize professional research.

5321.7311 2=S04SSMOlLL 2 1-0-2
Seminar in Plant Microbiology 2
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In this course, seminars will be held every week for grad-
uate students in the MS and Ph D programs in Plant
Microbiology. Students will present and discuss research and
current literature in Biology. Topics on any area of plant
pathology and environmental microbiology will be discussed
and presented. The course will provide students with an op-
portunity to develop thier ability to select proper research
topic and plan their research process.

%843 (Entomology Major)
5321.5403 ==’dzist 9 M@ 3-2-2
Insect Physiology & Lab.
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In terms of the number of species, insects are the most
successful animal group on earth. We therefore need an ex-
planation of these invertebrates’ successful evolution. In this
course, students will discuss the basic functions of insect tis-
sues and organ systems (integument and protection, feeding,
digestion and nutrition, metabolism, circulation, excretion, re-
production, embryonic and postembryonic development, endo-
crinology, neurophysiology and locomotion physiology, re-
ception of environmental information and communication, and
exocrinology) as well as their structures. The course will al-
so deal with biotechnology that is possible with insects.
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Insect Ecology & Lab.
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In this course, students will learn the major concepts of
insect ecology. Topics will cover ecosystem concepts, insects
and climates, plant and insect herbivore relationships, inter-
actions between prey and predator, predator-prey population
dynamics, insect life history strategies, insect behavior, intra-
and inter-specific competition, niche concepts, insect com-
munities, diversity, and stability.
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Ecotoxicology & Lab.
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Despite their benefits to agricultural productivity and the
improvement of human health, synthetic organic pesticides
have resulted in various side effects including toxicity to
man and animals, environmental contamination, destruction of
the ecosystem, killing of useful organisms, and residues in
foods and crops. These side effects have been aggravated
mostly by a lack of understanding of the properties of
pesticides. In addition, pollutants from automobiles and in-
dustries have produced a serious impact on the earth’s
environment. In this course, students will study contaminants
and pollutants and their physiological and biochemical effects
on biotic and abiotic factors, thereby working to establish a
system for the preservation of a healthy environment. The
course requires the students’ keen interest in organisms and
good background knowledge of organic substances. Pre-requi-
sites include undergraduate courses on botany, entomology,
microbiology, animal science, organic chemistry, and
biochemistry.
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5321.5407 ZZEXH4Es B 8 3-2-2
Insect Molecular Biology & Lab.
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In this course, students will study general ideas on how
the principles and techniques of molecular biology, molecular
genetics, and biotechnology can be applied to the study of
insects. The first part of the course will cover the basic con-
cepts of cellular and molecular biology as well as an in-
troduction to various biotechnological and molecular techin-
ques. The latter part will focus on various molecular ap-
proaches to entomological research on fields including sys-
tematics, ecology, evolution, and insect transgenesis.
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Insect Taxonomy/Morphology and Lab.
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Student in entomology should know the overall diversity
of insect in the world which is more than 70% of total ani-
mal species. Insect taxonomy is based on the external and
internal morphology of each taxa, from which we can under-
stand the evolutionary and systematic relationship of each

group.

s SMHEZTSE (Dept. of Agricultural Biotechnology)

5321.6402 == ¥ WRHIE 3-3-0
Insect Development & Endocrinology
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The physiology and development of insects are subject al-
so to control by the nervous and endocrine systems. This
course will deal with the details of such endocrine control.
First, the epithelial endocrine and neurosecretory systems and
the chemical characteristics of their products will be
examined. Their specific control actions on insect develop-
ment (embryonic and postembryonic development, reproduc-
tion) and physiology (metabolism, osmosis, muscle con-
traction, dispause, polymorphism, body color, and pheromone
biosynthesis) will be the next subject. Finally, hormone re-
ceptors and metabolism and cell differentiation during embry-
onic development will be discussed.

5321.6404 ZZYEHALWHE 3-3-0
Methodology in Insect Ecology
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This course provides information on the essential method-
ology in insect ecology. For example, insect life table con-
struction and analysis methods, insect sampling methods for
decision-making in IPM, sequential sampling, binomial sam-
pling, insect population dynamics theory and analysis meth-
ods, population projection using a matrix model, key factor
analysis, and methods for insect community analysis will be
covered.
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Insect Microbiology
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This course provides an overview of the biology of insect
pathogenic microorganisms. For example, the identification,
taxonomy, physiology, ecology, and genetics of insect patho-
gens and related microorganisms as well as their agricultural
and industrial applications will be covered.

5321.6406 &MY HAPE 3-3-0
Insect Bioactive Substances
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The spread of adult diseases due to changes in dietary life
patterns, increase of stress, and environmental pollution is
becoming a major threat to human health. Consequently, de-
mands for preventive medicine and therapeutic agents for
such disease are greatly increasing. In view of the fact that
interest in the defensive and preventive functions of foods
has grown steadily, it is urgently necessary to start a new
food industry using new technologies to develop functional
foods that can be consumed as medicinal foods. This course
provides the basic concepts concerning the bioactivities of
insects and insect-producing materials, their mass production,
and the utilization of these materials for the development of
biopesticides and new medicine such as anticancer drugs and
growth-modulating agents against human intestinal bacteria as
well as new foods.

5321.6407 Z=3retdElst 3-3-0

Insect Chemical Ecology
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This course deals with the chemical interactions of insects
with other insects and plants. One interesting field is the co-
evolution of insects and plants. In the course, students will
examine how plants evolve self-defensive strategies in terms
of a secondary metabolism against phytophagous insects and
how those insects try to counterattack such plants in terms
of toxin metabolism and the utilization of plant toxins as
their own defensive chemicals and/or attractants. A similar
situation will be discussed between insect preys and their
natural enemies. Other interesting related topics include: the
chemical communication system between individuals of the
same insect species; and what kind of information is ex-
changed, how such information is perceived, and how that
information affects the behavior and physiology of recipient
insects.

5321.6408 dhis=2st 3-3-0
Insect Pest Management

o HEolNE alFBele] Bad olE ¥ A4 IS )
gk ol Sol, F4 AFaee A, AFdeA] AHsA

s SMHEZTSE (Dept. of Agricultural Biotechnology)

o[, ASHA JAEA ToF TITHEZAPIH, FAEEX
AP, olREREANE, AeF BA, nAEH WA, A 4E
o, AFAl ol & 9 AFY #el, AT FTHEY, semi-
ochemical °]-8% 3 ¥ % daFA A & oE

This course provides the theory and practice of insect pest
management. For example, the concepts of integrated pest
management, insect sampling methods for decision-making in
IPM, sequential sampling, binomial sampling, biological con-
trol, microbial control, the use of resistant plants including
GMO crops, the use of insecticides and insecticide resistance
management, insect population dynamics models, the use of
semiochemicals, and case studies in agricultural and forest
pest management will be covered.

5321.6409 =2=TIebdzlet 3-3-0
Insect Evolutionary Physiology
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The aim of this course is to overview the physiological
and behavioral adaptations of insects to changing biotic or
abiotic environment, within the context of a newly emerging
field of evolutionary physiology. Upon completion of the
course, students are expected to understand the principal con-
cepts of evolutionary biology, some basic tools for analysing
quantitative genetic data, and the importance of genetic and
environmental contributions to the recurring phenotypic varia-
tions of physiological traits in insects. Students will be also
guided to the recent topics and methodological developments
in the field of insect evolutionary physiology, with particular
emphasis on the role played by environmental factors (e.g.
temperature, feeding ecology, disease, etc.) in shaping the
evolution of various mechanisms that regulate biological ho-
meostasis in insects (e.g. immunity, nutrition, water balance,
thermoregulation, endocrinology, etc.).
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Environmental and Resource Enfomology
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In this course, students will study the importance of in-
sects as resources. Current uses of insects as biological in-
dicators of environmental conditions, honeybees and apicul-
tural products, crop pollinators, natural enemies against pest
species, and industrial and medicinal insects will be in-
troduced in addition to forensic entomology and insect rear-
ing methods.
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5321.7402 Z==MOILt 1 1-0-2
Seminar in Enfomology 1
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This course will consist of readings of recently published
research articles with a focus on new trends and movements
in applied entomology. In addition, the course will empha-
size the improvement of students’ skills in data organization,
editing, and presentation.
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Seminar in Enfomology 2
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This course will consist of readings of recently published
research articles with a focus on new trends and movements
in applied entomology. In addition, the course will empha-
size the improvement of students’ skills in data organization,
editing, and presentation.

5321.7404 9MzEsr 5l 4 3-2-2
Medical Entomology and Lab
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Diseases transmitted by arthropods including insects cause
considerable public health problems of humans and animals
worldwide. This course was mainly designed to convey prac-
tical knowledges on the control of disease—transmitting ar-
thropods and disease prevention as well as the basic bio-
logical information such as taxonomy, ecology, physiology,
behavior, pathogen—vector interaction, disease transmission
dynamics, etc.
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5321.7405 M=%t 3-3-0
Aquatic Enfomology
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The fauna of aquatic insects, such as mayflies, dragonflies,
stoneflies, water bugs and water beetles is variable and de-
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pends on the environmental condition of each underwater
ecosystem. Students in this class will understand how the
aquatic insects are important in underwater environment as
predators, scavengers, and decomposer of organic wastes.
Students will also learn the identification and life cycle of
these aquatic insects, and how to apply them as the environ-
mental indicators.

5321.7406 2&YABISIEY 3-3-0
Topics in Insect Biotechnology
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This course is designed to promote the understanding of
various cutting edge technologies of insect bioindustry. This
class will discuss with related specialists about current re-
search trends and prospects of insect—bioindustry such as in-
sect—Dbioinformatics, RNAi tehcnology, transgenic insect tech-
nology, insect biofactory and microbial insecticides using
entomopathogens.
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Topics in Applied Enfomology
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Thls is an advanced study of special applied entomological
issues whose subject and format may vary in every semester.
The topics will mainly include the systems and techniques
for insect pest quarantine, storage insect pest management,
forest entomology, urban entomology, etc.

4FPIIRAT
(Food Science and Biotechnology Major)
5321.5502 JIsdAES 3-3-0

Functional Foods
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In this course, students will be introduced to the research
trends, definitions, and international regulations of functional
foods. Topics will cover functional food materials such as
carbohydrates, proteins, peptides, lipids, phytochemicals, and
probiotics and their processing. The latest progress in the de-
velopment of functional foods will be presented and dis-
cussed also.

5321.5503 EZASZ 3-3-0

Topics in Fermentation

ASE ol ofvial, @A, vitamin, FF, oJoHE, &
& OBEAE, SANE 59 Al QoA Fag ARt

- 457 -



[§&t2l (Graduate School)

£ qslst, AP, $AA SEoN BET AERlN Fad
B9 B2H0R ¥T & Yt /R ANS 58 5 Y=

o #49 712d8s &

In this course, students will discuss the biochemical, phys-
iological, and molecular biological views of microbial metab-
olism that are important for the production of amino acids,
proteins, vitamins, alcoholic beverages, enzymes, fermented
foods, and functional foods. The principles of the separation
of substances important in foods will be covered also.

5321.5505 AE3HxtS3t 3-3-0
Food Process Automation
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In this course, students will study the objectives and scope
of food factory plant automation. Topics will cover sensors,
measurement and control technologies, microprocessors and
computers, modeling of food processes, transfer functions,
block diagrams, and control methods.

5321.5506 AE3%EZ 3-3-0
Topics in Food Engineering

AE3TY Wke] wA 3, AFN AT 53 5& 7
2 s

In this course, the latest developments in food process
technolgies including research trends will be discussed.

5321.5507  ASTHHE  3-3-0
Food Protein

AEE TS Fo @AY 7, g, EedEy 5
AR ISA, 7RIS A8, The, o8 e 549 |
32 et

This course is a survey of the structures and chemical re-
actions of major food proteins. Topics will include phys-
icochemical characteristics, food functionality, structure func-
tionality relations, and changes during processing and utilization.

5321.5509 AEEYssZ 3-3-0
Topics in Food Rheology

AE AL2AY 71edes Jes oEle] s AF =
315}, E2olE 54, Jddd 2 d&2AY rxdee AFAE
#e #AE tEH

To better understand the fundamental principles and tech-
niques of rheology science, students will study the basic
concepts of physical chemistry of foods, colloidal properties,
emulsion, and rheology related to the components of food
products.

5321.6501 2lZ0l¥SUAIZS 3-3-0

Metabolic Engineeting in Food
Microbiology

MAE A eR AEE o b AHEe Adass

s SMHEZTSE (Dept. of Agricultural Biotechnology)

Eol7] ffeto] HYE diAE dHAoE 2ET F Y
dste] =odith MAE AYs BAYETH PHES BF,
AEIRHOZ AT + gk WYe =Tt

In this course, methods to engineer metabolic pathways
for the maximum production of important products in the
food industry will be discussed. Topics will cover various
approaches including microbial physiology, molecular biology,
and biochemical engineering.

5321.6502 2lEEXmIMEES 3-3-0
Molecular Food Microbiology

FAETE AFol AE Bopo AHgshs o FFAA AW
AES 712 A4S 53 e fA4 2dd 24715
o 22 del, EAET | 2ol= o7 7HA technighed| 7]&E
4, FAAE cloningdla Y3l WAL overexpressionA]7]
© °l ol & 71RA S5 AFVABET Eopdl &89 A
45 FHeE Avhgict.

In this course, the basic principles of molecular biology
important for the application of genetic engineering to food
microbiology will be covered. The regulation of gene ex-
pression in microbiology, the basics of molecular biological
techniques, and concepts of foreign gene overexpression in
various hosts will be discussed in relation to specific cases
applied to food microbiology.

5321.6503 &EET3E 3-3-0
Food Carbohydrates

AEY Fo AR grskEe By 4 Vs 44, &
54, 43, A, o1% F9 54 sk 14 araE 4F
Aol Az Q2o PAL BEHAL, B FLERLS 24, DAY
02K AT AT FHS soles

This course will provide students with an understanding of
the physicochemical and functional properties of food carbo-
hydrates, basic principles and methodologies of carbohydrate
determination, changes during processing and utilization, and
principles and methods of the preparation of functional car-
bohydrate ingredients.

5321.6504 2lESEYS 3-3-0
Food Packaging

AE EZY Jsd U J1Edee AFe F4, TAARY
E4, 24 i dsto Fejgit

In this course, students will discuss the protective func-
tions of packaging, with a focus on factors associated with
the quality of products, the nature of packaging materials,
and the types of package construction.

5321.6505 2lE30i3t%t 3-3-0
Food Flavor Chemistry

vz} gl F7ke] Aejdtst FuldEe] fel, 5, tRARvE
agty] g AFEAT] Sl AF 24, 4 2 AF 5 FHEE
AT T2 destal IF, FAF, FAE, SAE FAAE, 7
IAE, LEAF 5 4T AFANY To TS 2wk
59 wE, B9 59 el o) A&k

In this course, the physiology of gustatory, olfactory, an-
danalytical methods of food flavors including isolation, con-
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centration, identification, and quantification will be introduced.
The flavor compounds and characteristics of cereals, fruits,
vegetables, dairy foods, meats, marine foods, beverages, and
fermented foods will be presented and discussed.

5321.6506 AIZ3IetEd 3-3-0
Topics in Food Chemistry

AEHE T dojve ©¥d, AZ, g5gE, v F 4%
29| wshibg, 7, Agde] JF T& Bt Vg Aot
ZE AEAA ] L3S wae B9 o3 it

In this course, the reactions, mechanisms, and effects of
changes in proteins, lipids, carbohydrates, and vitamins that
occur during food processing will be discussed. Changes in
cereals, fruits, vegetables, dairy foods, meats, marine foods,
beverages, and fermented foods during processing will be
presented and discussed.

5321.7501 2g=2®t 3-3-0
Food Enzymes

o] }EL arcM Al Asieta 54, aie A4l s,
g Ayt o3 EANF T AFEdtel 22 x % &8
o thste] et

This course deals with the fundamental areas of enzymol-
ogy that food scientists should master. Emphasis will be
placed on the nature of proteins, purification techniques of
enzymes, important parameters that affect enzyme activities,
and basic knowledge of enzyme kinetics, with illustrative ex-
amples of enzymes important to food science.

5321.7503 2IEF3sMOiLt 1 1-0-2
Seminar in Food Science 1
ANe Agshe WE PRS SA%n 4EBA AuH8
A F Sle 7138 Agdt
In this course, students will practice their presentation

techniques and be provided with the latest information on
foods.

o

5321.7504 AE3sdOiLt 2 1-0-2
Seminar in Food Science 2
AN Agshe R PES $A8n AFUY AUYns
q4g F de 713E Alwdt
In this course, students will practice their presentation

techniques and be provided with the latest information on
foods.

531.502 THiZigst 3-3-0
Protein Engineering

e de] T2 ojsfaku FEMsh} HUFHY FIH of
J= a4 2 2 Sus g 52 Fe,

The main focus of this course is on protein structures.
Students will study the basic skills for engineering protein
sequences to improve protein efficiency.

o,

s SMHEZTSE (Dept. of Agricultural Biotechnology)

531.511 sYHSISMOILE 1-0-2

Seminar in Agricultural Biotechnology
TR EFT At A &S Ay FHog Aot

This seminar surveys all the aspects of biotechnology in
agriculture.

531.512 SYMESISUEEAL 1-0-2
Collogquium in Agricultural Biotechnology
STHRAETS B3 Robol E4G FAE HAAst] Ex FA

o2 ZFejgitt.
This course discusses special topics concerning bio-
technology in agriculture.

o] @ ¥ E¥ o] A-AF (Biomodulation Major)
5321.6601 ST JIs 3-3-0
Gene and Function

DNA-RNA-Protein®. 2 4% Central Dogmac] #HHH
F3 FAA-RAY BN oMES 23}, o2 BEF o3
2 453 AwlE ATEG 2 GF Bl i 4ae
A3t

The course is to teach the genetical and molecular bio-
logical events related to the central dogma (DNA-RNA-
Protein) and provide insights for the newest medical and bio-
technological findings as well as other possibilities of future
growth in this area.

SLAR)

5321.6602 Z=, UM ST 3-3-0

The Birds, from Development fo
Transgenesis

BATE has TR 2R A = 9
Al e sk A oA stgetn], AWest BoF 58], ooE, A
g8y B2 g J5AAFE At #8381 A EHL e 2R
o &gAel disto] it

By comparing the physiological properties of birds to
those of the mammals, this course is to inform their effec-
tiveness and advantages in the development of functional
food supplements or bioactive materials in the area of phar-
maceutics and biotechnology.

o,
tlo
el
o
=i
o

5321.6603 &=t Hlo]E S0 3-3-0
The Insects and Biomodulation

AA7s 2A7IE el BFHoR olfHE 259
A5 dhgeta, AR ERERN 59 BgFotel e oY
g AA 9 ARE F87Ed dE AEANS wFd

This course is to help the students find the various char-
acteristics and vital functions of insects that can be used as
the basis for a physiological model of disease, and provide
new applications and techniques utilizing this model.

5321.6604 =2IE1} HIOIRZEYI0MY  3-3-0

Food and Biomodulation

-

s 7158 Ed B ABARY AF A e AES
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This course is designed to give the students a chance to
learn the production of bioactive materials or disease-resistant
food supplements at molecular and cellular level and their
related biological reactions. Further, this course provide the
physiological properties and types of bioactive materials, with
focus on the possibility for development and their subsequent
effects on future society.

¢

i wa

5321.6605 UWEH] JIs ¥ AlIAY 3-3-0
Endocrine Function and Signal

A7 szl 25A YivEd 3 aYgd 522 75
ate wgety, g2 483 dFd gFd Aadd dF A
A& Agdict EHad A 9 oje AdHE oheFg Ay
ol diste] algrshe, AZE-FEOIM WA= UEH Ao A
3-73A%A ¥ % AR-AYrled W A4S Aedd.

This course is to discuss the endocrine functions and vari-
ous hormone secretions essential for bioregulation and cel-
lular signalling mechanisms involved with hormone reactions.
This course also provides insights into endocrine-related dis-
ease and physiological reactions and the social and economic
consequences caused by endocrine-related disease for treat-
ment and prevention in both animals and humans.

5321.6606 HIO|2Z S0t THHE  3-3-0
Biomodulation and Protein

Aol HAEF:E
Ao AAHHE, ARAD 3 Ao ddd YETH L
-AESHA Bl s, B EEARA dUde] &
A 2, AA, 71ehrA 3 AES B g 43S Aw
o oolgd AA Ads Fotel AT - o3 dg
AA e SR,

This course is to teach the synthesis, transmission and
composition of the proteins involved with bioregulation in
the molecular-cytological perspective. In this course, the stu-
dents gain insights in separation, purification, maintenance
and commercialization of the physiologically active protein
molecules and gain basic knowledge in control of their bio-
logical functions.

B e
ol pot N

&3 AT 22752 A

5321.6607  MIZQt &2 3-3-0
Cell and Cancer

AEANE, 71585, A4 9 28, 28 Fgl o2 o
F§ AMESHE SR tete] Sgein] 53] A2 IRV
ANEE STNE(CHSAE-ASAR)S FEFHe #8A, T
9 X87]& Nt dagt A Jix]e tetME it

This course is to explain and discuss the cytological char-
acteristics of apoptosis, regeneration, pluripotency and differ-
entiation with emphasis on clinically important stem cell re-
search and it's association with tumor formation, trigger
mechanism and cytological value required for advancement in
treatment techniques.

s SMHEZTSE (Dept. of Agricultural Biotechnology)

5321.6608 ZH&AZHAL 3-3-0

Disease-based Research

$UGAT T AVFEA BAA A2 A7EF 0 AL &
gt B8 AT S9H A7 gof L BAG Aol 3
BT FPS AT U §REATY heS WO o

std el Baye Adehl gt
This course is to introduce recent advances and knowledge
involved with disease recovery in multidisciplinary research,
with focus on research areas specific to target diseases and
provide multidisciplinary to conduct advanced research.

5321.6609 HIOILEEHI0IME ATt MIEHMI{E 3-3-0
Control of Cell Function for Biomodulation

AEd diZAd a2 g2 Aitd dide 7 3z
2o 3k, 724 SA4S W, I A4S Aste o
g 233t de 9 I fAES $8eth & ol EAEY
T2 475 FA AZIE oA AEHEAE W, ol
S8ste] AW AT % YoF Jdte] o]FA o] §He=A I

This course is designed to give the students a chance to
learn the structural characteristics and physiological properties
of the fundamental macromolecules, proteins and nucleic
acids, and investigate the applications of various spectro-
scopic methods that can analyze these macromolecules. In
this course, the students understand how the structural char-
acteristics of these molecules in the function and regulation
of calls can be utilized in the development of new pharma-
ceutics and disease-based research.

5321.6610 Wip|3E 2dsct U HE 322
Nuclear Magnetic Resonance Spectroscopy

32 72 ARE Alwete dA7leT 28] 718 el
o $8 2okE SEdrh =g AETE AE, binding and
interaction, dynamics, in vivo NMR 9] A g8 93}

In this course, the students investigate the fundamental
principles and applications of nuclear magnetic resonance
spectroscopy that determine the dynamic and three dimen-
sional structure of molecules, and gain knowledge of recent
trends in biological structure, binding and interaction, dynam-
ics and in vivo NMR.

5321.6611 MZISTHME 3-3-0

Development of Natural Product Based
Bioactive Substances

F8 449 $F 9 1 49L st ofF 2yl A
AZE 9 AAF 9 AHE, FROIF ZPHE, 1A
9% 9 SAE e B9 A4S $5A goH B 49

%

In this course, the students examine the causes and types
of common geriatric disease and learn about the development
of natural health products, animal derivatives, functional food
supplements or cosmetics for treatment and prevention, and
promotion of industrial development.
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5321.6612 MH3cts 9ot ZRMeASE 3-3-0

Topics on Avian Physiology for
Biotechnology

AEst Boke Fa% RAFE R TAA, st
A, WEHsd de] 2 S4S F9sta, o 8% 2dd
2 OobE QNS AT S AP SN S8l B A
A& Aasit

This course is designed to give the students a chance to
learn and justify the characteristics of avian development,
transgenesis, and endocrinology, utilize theses analyses and
apply them to develop a model system for pharmaceutics
and biotechnology.

5321.5601 MsSIELE 4-4-0
Biomodel Development

7|23t AT, AW J1ed 2 A AR 25
A AERdd a3 qgd APE ANt 59 FE, £,
2%, A4 4 AEE IFF AE ARG ZdEE Tl
dsto] e, A2 FAAHL s ZdAT W Ui
A ATHRE g

This course is to provide the various concepts of the bio-
model that are critical to basic medical science, development
of Dbiotechnology and advanced treatment techniques. This
course also helps the students learn the application of bio-
models in the field including avian, mammalian, entomology,
genetics and cellular biology and introduce the current ad-
vances and discoveries in biomodel research.

5321.5602 1LIHEATH B WEEXH 440
Neobiomaterials and Bioregulation

AEA ool w4HL Je YAFHEZ VT, £
3 F3d #Y o A7 . 53 YA s
AL T AU Arled U qFd A4e st
2] AEYEES Sleto] dE 7l tiste] sttt

This course is to explain the formulation and extraction of
biological derivatives that are newly surfacing its necessities
and examine the production and effective technology devel-
oped to control the bioregulation of theses derivatives.

5321.5603 ZIHUEAHR 4-4-0
Infroduction to Translational Study
FHATY Jhd, 284 9 A FgHe AFFF st
ket A2E F5% T3 S AT AENE-AErE A

W] A A4 9 olsh Bl Hoka Al 3 H24
uE ATl YEAA FAATF Lopol vid A4S AFwc.
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By teaching the concepts, fundamentals and recent ad-
vances involved with translational study, this course is to
provide the latest developmental processes involved from ini-
tiation of translational study to development of technology in
the treatment field and provide vitall information inherent in
the translational study.

5321.5604 HgOxily =2%kd 2-2-0

Experimental Design and Scientific
Writing

=EAA A A Agael, a7Ey volEAe] % =%
7wyl dedor g7EE AAE ANdch £ AYEd
Hopdr AFHoR a7HE AshiEld sty FFFoA
Argel 9 HEeEe P4 ERa.

This course is designed to give the students a chance to
learn the experimental design, method of research, justifica-
tion of data and techniques essential to thesis writing and
learn the ethics involved in the research of biotechology to
improve the integrity of academic research papers.

5321.5605 S=2MOiLt 1-0-2
Thesis Seminar

o] o REHold Ay iAol Al P Ye AT
2 o]E VxR ¥ FH=F fAd 92 el distq] Auus
gt =g gl g ERS Foto 9w 2 ¥
e BE, 5 o FAYLEAM AuTt oEls FX3

This course is to conduct seminars on thesis design based
on the research of graduate students and discuss ways and
methods to quantitatively improve the contents of thesis.

5321.7601 Hio|2atstu} A4 2-2-0
Science and Industry

u7|e/d, Ak, 2 AW Bokd JIHUAS At 2
<o AN dg % Ag T F ol did s
SHog MY S g uilEets AT £ Zele 100
% 7199 2 FAA td AvuE T4 do

This course is to examine the current practices and recent
advances in the biological, medical, pharmaceutical and en-
gineering fields, and provide various aspects of these in-
dustries through guest lecturers currently working or em-
ployed in the related area. The purpose of this course is to
promote basic infrastructure for academic and industrial co-
operation for the long term.
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