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05049 Biology(1) 3R . D. Hsuuw &Y.T. Jou &S.
Y. Hu, F

Biology lecture is a foundational course of life science. The content of this
course comprise the chemistry of life, cell structure, genetics, mechanisms of
evolution, and ecology. After complete this course, students can understand the
basic knowledge of life phenomenon.
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21814 Biology Lab.(1) IR D.J.H Shyu&T.S. Tsai, F
The laboratory work is to acquaint students with both practical operation
and theoretical aspects of the lecture subjects. The contents include the operate
microscope, look and describe the organism including bacteria, fungi, protozoa,
plant and animal cell, measurement of diffusion, osmosis.
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20070 Analytical Chemistry 2R J.L.Hsu,S
The course in analytical chemistry deals principally with qualitative and
quantitative methods of analysis and methods of analytical separation. The
major objective of this course is to familiarize the students with separating,
identifying, and determining the relative amounts of the components making up
a sample of matter. The discussion topics will include the following; (1) the
chemical principles of analytical chemistry, (2) judging the accuracy and
precision of experimental data, ( 3) introduction of a wide range of techniques in
modern analytical chemistry.
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20071Analytical Chemistry Lab. 1R J.L.Hsu, S

The course is complementary to the principle of Analytical Chemistry and
aimed to provide practical training in operation techniques involved in regular
analytical flowcharts for students. The content includes buffer preparation,
acid-base titration, quantification of metal ion concentration and measurement of
organic compounds, and so on. Each experiment contains practices of sample
preparation, concentration calculation, principles, accuracy and precision as well
as qualification and quantitation.
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202930rganic Chemistry 3R C.I1.Chang, F

A systematic study of the important classes of carbon compounds (alkane,
alcohol, ether, organic halides, aromatic compounds, aldehyde, ketone,
carboxylic acid, ester and amine) reactions of their functional groups, methods
of synthesis relations and uses. Proteins are presented.
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402520rganic Chemistry Lab. 1RC. I. Chang, F

This course is devised in conjunction with the lecture material nonmajors in
organic chemistry. It provides students a profound understanding of
subject-matter from laboratory work and familiarity with basic techniques. In
addition to measurements of physical constants, the course is carried out in a
functional approach: alkanes, alkenes alkyens, benzenes, organic halides,
alcohols, ethers, aldehydes, ketones, carboxylic acids, and the deritatives of
carboxylic acid, amines. Each experiment emphasizes the common chemical
properties ascribed to functional groups.
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20734 Cell Biology 3R C.H.Yen, F
General concepts on Cell Biology will be introduced in this course, which
include an overview of cells, cell types and their features, cell structure and
functions, cell membranes and plasma membranes, the organization of cellular
genomes, differences between prokaryotes and eukaryotes, the proliferation of
cells, cell cycle and apoptosis.
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40113Biochemistry (1) 3R S. L. Cheng &S. L. Cheng& F.
Y.Hu,S
The course features the fundamental biochemistry including the structure,
the function, and the metabolism of carbohydrates, nucleic acids, fatty acid and
proteins.
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40117Biochemistry Experiments 1R S. L. Cheng

&S. L. Cheng& S. Y. Hu,F

The purposes of this course are critically selected and tested to instruct
students effectively in the basic principles and techniques within biochemistry
areas. Course contents include the operation of machines, measurement of pH
value, quantification of carbohydrate and protein, quantification of nucleic acid,
SDS-PAGE, molecular cloning, and restriction enzyme digestions.
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20899 Microbiology 3R Y.C.Chen& K.T. Chang& S. Y.

Hu, S

An up-to-date study of essential microbiology in the concepts of basic
and clinic application. it features mainly on the pathogenic bacterias that
cause the diseases of the human being.
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55043 Microbiology Lab. 1R Y.C.Chen& K.T. Chang& S. Y. Hu, S
An interactive study of microbiology in laboratory. It features mainly on

knowing of differential diagnosis of pathogenic bacterias on skin, upper

respiratory tract, gastrointestinal tract and urinary tract of the human body.
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40115Biochemistry (2) 3R S. L.Cheng &S. L. Cheng& S.
Y.Hu,S
An up-to-date study of pathobiochemistry. It features mainly on the
discussion of abnormal biochemical status that is beneath in human diseases.
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65005 Blotechnology 2R YC Chen & H. L. Cheng

S

The curriculum will emphasize three major areas, including genetic
engineering, hydridoma techniques and protein engineering .The purpose is to
train students understanding the concept of biotechnology and their applications.
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21794 Molecular Biology 2R S.Y.Hu, F
The course introduces following topics: 1. The basic structure of nucleic
acids and proteins at the molecular level. 2. The biosynthesis and metabolism of
nucleic acids and proteins at the molecular level. 3. The genetic regulation and
molecular transcriptions of prokaryotes. 4. The genetic regulation and molecular
transcriptions of eukaryotes.
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05010 Ecology 2R T.S. Tsal, S

Ecology is the scientific study of the relationships between organisms and
their environment. This course features the ecological principles, biodiversity,
environmental problems, and sustaining environment and ecology. With lectures
as well as student reports, the course will urge students to have a deeper
understanding of their own environment and ecology, to care current ecological
events, and then to protect ecology actively.
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20189 Bioindustry 2R (grade 4)
W. L. Shih,J. L. Hsu, F
The course offers students current developments in biotechnology. The
researches of biofuel, protein engineering, proteomic, biomedicine, molecular
diagnosis, bioactive compounds and metabolomic will be introduced and
discussed in this course. Additionally, this course introduce the application
scopes of biotechnology and to analyze the current status and future trends in
biotech industries. Biotech industry analysis about the technologies in practice,
industry overview and trends, regulation, marketing, manufacture, quality
assurance and control, and project management will be also provided.
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30039Seminar 1R All Teachers, F

The purpose of this course is to give students training on searching
information, reviewing references, designing experiment, collecting and
analyzing data. The subjects cover modern aspects of animal science and farm
operation. Students must give oral presentation and dissertation.

202018 R ¢ 9. P
i%ﬁﬁﬁﬁé%?ﬁ%ﬁm*hﬁigﬁ@gﬁ?%%g,g@f4a
¥ o2 iAo ﬁ?*%*?%\4é\&%iﬁﬁi¢%€Wﬁﬁi f& &
FAIR A RS - e *“’ﬁyﬁiﬁ??ﬁﬁﬂi?%%ﬁﬁ\g
AP LY A EEL N 2 EERA

202018 Bioindustrial Internship (off-campus) 9R All
teachers S
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This course aims to establish close correlation between course contents in this
department and industrial needs. Through the industry internship, students will
be more familiar with business trends and key industrial components such as
research and development, manufacturing, quality assurance, marketing, and so
on. In addition, this course also aims to help students not only enrich job skills,
but develop independent thinking, coordinating and communication ability, and
professional attitude.
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202018 Bioindustrial Industrial Practice  (on-campus) 9R
All teachers S

This course aims to apply the background knowledge offered in this department
for industrial needs. Through the project-based laboratory internship, students
will be more familiar with the key practice and techniques as research and
development, manufacturing or quality assurance in industries. In addition, this
course also aims to help students not only enrich job skills, but develop
independent thinking, coordinating and communication ability, and professional
attitude.
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20791 Intellectual Property 2E D.J.H. Shyu, F
This course is designed to introduce the basic knowledge and importance of

intellectual property. The techniques of using patents and apply for a patent are

also intended to be trained in this course to respect and take advantage of
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intellectual property. The content includes the basis and laws of intellectual
property, the importance of innovation and protection, patent value and strategy,
patent search, technology investigation and management, patent office and
organization, patent application, patent pending and case discussion.
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20201 Techniques of Biological Illustration 2E Y.T. Jou

& T.S. Tsai, F

The main purpose is to introduce biological illustration and give guides how
to apply techniques to show biological illustration. It includes the illustrations
for external morphology, character, distribution map and model diagram.
Students with this skill can apply to write homework and report, even establish
an expertise or research works in the future. Via final exhibition of students’
works, students can compare and admire biological illustrations. This course
divided several units with practical excises, including history of biological
illustration, skills for pencil illustration, skills for technical pen, distribution map
and model diagram.
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20306Free Radical Biology 2S C.H.Yen,F

A free radical is defined as any atom, ion or molecule with unpaired
electron, and it is unavoidably produced in an organism that has the ability to
utilize oxygen as an energy source. Free radicals play important multiple roles in
an organism. In plants, free radicals are involved in growth, disease, immunity,
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apoptosis or environmental stress. In vertebrates, free radicals act as second
messengers mediated inflammation, cardiovascular function, immune
responsiveness, aging and so on. However, there is an antioxidant system in an
organism to regulate the free radicals-induced effects. Since thee study of free
radical biology have been explored for a long time and the fundamental
knowledge or theory is well established, we will introduce the concepts and
application of free radicals in plants and vertebrates to undergraduates
(fourth-degree) in Department of Life Sciences.

21839 2 $#£(2) 3 HEE BRI P EH L
AFARAELIPFGRFRLET > FERRALRE - £ 525
g2 h% o
21839 Biology(2) 3R Y.D.Hsuuw &Y.T.Jou &S.Y.
Hu, S
The objective of this course is to introduce the recent development of
biology, focusing on the introduction of modern genetics and molecular biology.
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21815Biology Lab. (2) 1E D.J.H.Shyu&T.S. Tsai, S
This course offers : 1. Operation of microscope 2. The observation of materials
by microscope including animal materials and plant materials. 3. Fundamental
experiments of animal physiology and plant physiology. 4. Fundamental
Biochemistry lab. 5. Fundamental genetics lab.
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20499 Scientific Method 3E D. J. H. Shyu, S
The scientific method is the process by which scientists, collectively and
over time, endeavor to construct an accurate (that is, reliable, consistent and
non-arbitrary) representation of the world. Recognizing that personal and
cultural beliefs influence both our perceptions and our interpretations of natural
phenomena, we aim through the use of standard procedures and criteria to
minimize those influences when developing a theory. The scientific method
has four steps: 1) Observation and description of a phenomenon or group of
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phenomena; 2) Formulation of an hypothesis to explain the phenomena; 3) Use
of the hypothesis to predict the existence of other phenomena, or to predict
quantitatively the results of new observations; 4) Performance of experimental
tests of the predictions by several independent experimenters and properly
performed experiments.
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202023 Introduction of Bioinformatics 2E Y.C.Chen, F

This course will introduce databases, searching and analysis of
bioinformation. It focuses and discusses application of computer and internet
resources to analyze biological macromolecules, such as protein and DNA.
Important topics include literature database, sequence database, sequence
analysis tools, protocol resource, genome mapping database, database search,
nucleotide alignments, microarray chips, and proteomics.
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202025 Essential oil products 2E W. L. Shih , F

Essential oil products industry has mushroomed over the past several years,
even claim the magic effects. Therefore, the course organization includes
essential oil chemistry, extraction and reprocessed, quality control, biological
activities research, aromatherapy and product manipulation.
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Cosmetics Ingredient 2E W. L. Shih, F
Knowing of the cosmetics ingredient is the basis of cosmetics
manufacture. The natural characteristics of raw materials affects the quality of
product. The aim of this course is to introduce the nomenclature of various
ingredients, then divide into the matrix materials, auxiliary materials, excipient
materials and functional active materials. This course helps students
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understanding the cosmetics raw mateials well, and further can develop high
quality commercial products.
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22138 Introduction to functional food 2E W. L. Shih | F

Definition and range of functional food will be discussed. The initiation,
development and future trend of functional food industry will be introduced .The
terms, systems of health food certification and related regulation of health food
of various countries will be included and compared. The principle or active
components and their functionalities on human body will be interpreted.
Toxicology concerns about major compounds in functional products will be
included. Nutritional point of views will be applied to explain the role and
bioactivities of functional foods.
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21430Animal Anatomy 2E Y. D. Hsuuw, F
Lecture provides the anatomy concepts and understandings that focus on the
animal anatomy and the observation of systemic structures. Courses contain the
heart and circulation, respiration, endocrine system, nerve-muscular system,
digestion, the urinary and reproductive system. Following the lectures, student
might apply the knowledge on the life science, animal science or laboratory
animal, or as a fundamental for the biomedical course and research.
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21431 Animal Anatomy Lab. 1E Y. D. Hsuuw, F
Lecture provides the anatomy practice on mammalian animals that focus on
the animal dissection and the observation of systemic structures. Courses

contain the Skull, axial and appendicular skeletons, the cardiovascular,
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respiratory, endocrine systems, the digestive, urinary and reproductive systems.
Following the lectures, student might apply the knowledge on the life science,
animal science or laboratory animal, or as a fundamental for the biomedical
courses and studies.
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20809 Plant Taxonomy 2E Y.T.Jou, F
This course covers: 1. the aim of taxonomy 2. history summary 3.

nomenclature 4. concepts of taxa 5. the construction and use 6. phytography and

the terminology of plant description 7. angiosperms.
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21467Plant Taxonomy Lab. 1E Y.T.Jou, F

The objective of this practice course is to provide the students with the
ability to identify the various plants in the field. The contents include as follows:
collecting plants in the field, identification and examination of herbarium
specimens and slides, using the herbarium and introducing its importance in
the study of taxonomy, and surveying the composition of plants in small areas
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21851 Environmental biotechnology 2E J.L.Hsu,F
The objective of this course is to introduce the applications of
biotechnology in environmental protection and remediation. The course includes
the basics of microbiology, environmental monitoring, sewage treatment, clean
technology, bioremediation, energy and biofuel and agrobiotechnology.
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etc. F

This course aims to establish close correlation between course contents in this
department and industrial needs. Through the industry internship, students will
be more familiar with business trends and key industrial components such as
research and development, manufacturing, quality assurance, marketing, and so
on. In addition, this course also aims to help students not only enrich job skills,
but develop independent thinking, coordinating and communication ability, and
professional attitude.

4

20832 {4~ i" g 2 iF
APALL RARPEF WM N R E S o N F e w2

z @Fﬁ_pﬁrg\q\}%_ﬁ_ 9?\4 }g_}_g_t&geﬁg“g’ﬁg BTJ&\/,,,M“'E'__?E,'?A,\
%ﬁ%ﬁiﬂu’@m%dﬁ‘ﬁﬁiww%ﬁ R
it o
20832 Plant Anatomy 2E D. J. H. Shyu, S

The purpose of this course is to acquaint students with the anatomical
structure and function of plants. The main topics included in this course are
structure and function of plant cells, parenchyma, collenchyma, sclerenchyma,
vascular bundle, secretory parenchma and meristem. The anatomical
characteristics of root, stem, leaf, flower, fruit and seed of higher plants are also
discussed.
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20834Plant Anatomy Lab. 1E D. J. H. Shyu, S

This experiment course is designed to practice commonly used techniques
of plant anatomy to acquaint students with the plant anatomical structure and
function. The main topics included in this course are structure and function of
plant cells, parenchyma, collenchyma, sclerenchyma, vascular bundle, secretory
parenchma and meristem. The anatomical characteristics of root, stem, leaf,
flower, fruit and seed of higher plants are also discussed.
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20655 Animal Taxonomy 2E T.S. Tsai, S
An up-to-date study of animal taxonomy. It features mainly on “Rise of

Taxonomy”, “Newer Trends in Taxonomy”, “Zoological Classification”,

158



“Concepts of Species”, “Taxonomic Collection-ldentification-Description and
Publication”, “Reference Works in Taxonomy” and “Zoological Nomenclature”.
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20627 Vertebrate Zoology T.S. Tsai, S
Lecture provides the discipline of vertebrate biology, including the
vertebrate morphology, comparative anatomy and function. Courses contain the
life history, integument, skeletal system, respiratory system, circulatory system,
digestive system, urogenital system and endocrine system
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20628 Vertebrate Zoology Lab. 1E T S.Tsai, S

Lecture provides the practice of vertebrate dissection, including the
comparative morphology, anatomy and function on fish, amphibian, reptile, bird
and mammal. Courses contain the integument, skeletal system, respiratory
system, circulatory system, digestive system, urogenital system and endocrine
system.
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Cosmetic Manufacture 1E W. L. Shih, S

Base on the formula design rationales and raw materials characteristics, this
practice course content covers various kind of cosmetics formula and
manufacture process. Students learn how produce products, how operate
instruments by practice. Further actual service test and collect feedback
questionnaire, the data could serve as our reference for formula modification and
different demands new product design.
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21850 The Blology of Animal Aging 2E H.L.Cheng, S
The content of this class is to introduce and discuss the definition,

characteristics, research methods and molecular mechanisms of animal aging, as

well as the potential methods and mechanisms of anti-aging or healthy aging. It

covers the investigation of senescence at the levels of organisms, tissues/organs,

and the cell.

@r?/}ﬁﬂéﬁ?ﬁ 2EL 4 E OREX(EE)NT
AGATRAH A R 2 A P BRI A BB R IAA R FARN F
#f PESNAAT R AR B eIl /n\‘*’ﬁ'gg%j‘bk’lisg A AT 2
m#ﬁﬁ ﬁ&’%%ﬁﬂiﬁﬁlgﬁm £ 3 A S

Industrial analytical chemistry practice 2/4 E J.L.Hsu, S

This course aims to provide industrial analytical chemistry practices, which
includes introduction of analytical methods, data processing, operation of
equipment and instruments, and experimental practices. Through this training,
students will be more familiar with the analytical chemistry practices and their
industrial applications.
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21039 Manipulation of Laboratory Animals 2E C.H.Yen, S
Lecture provides student to learn the feeding and management on laboratory
animal, such as mouse, rat and rabbit. Courses containing the mating of
laboratory animal, examination of pregnancy, breeding, blood sampling,
injection, and the fundamental operation of animal surgeries.
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21040 Practice of Manipulation of Laboratory Animals 1S C. H. Yen, S
The course will train the students to be an technician doing the laboratory
animals (rat and mice) housing & management, breeding, tissue collection,
gavage, injection, and general surgical technics. Additionally, the students will
create specific disease animal model to evaluate the benefical effects of
interested substance on physiological functions in this course.
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55038Plant Physiology 3E D. J. H. Shyu, F
The purpose of this course is to acquaint students with knowledge of basic
principles and the application of plant physiology in the agricultural system. The
contents include: Introduction of concepts of plant physiology, the process of
absorption and transpiration in plants photosynthesis and respiration, nitrogen
intermediary metabolism, mineral nutrition and its translocation, growth
regulators and their applications, and physiology of seed germination.
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55039 Plant Physiology Lab. 1E D.J. H. Shyu, F

The laboratory work is to acquaint students with both practical operation
and theoretical aspects of the lecture subjects. The contents include the
observation of diffusion, osmosis and plasmolysis, measurement of water
potential and transpiration, plant nutrition and symptoms of mineral deficiency,
measurement of root pressure, translocation of organic solutes in phloem,
quantity of respiratory enzymes, extraction and quantitative determination of
plant protein, separation of photosynthetic pigments by TLC, chlorophyll
absorption spectrum and quantitative determination, and physiological functions
of growth regulators.
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0691 Genomics 2E D. J. H. Shyu, F

This course is the advanced course of molecular biology. It is designed to
introduce the genome sequences and their functions of certain organisms, so it is
also the basic course of genomic science research. The content includes
techniques of molecular biology, mapping techniques, sequencing strategy and
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methods, gene expression analysis, sequence analysis methods, high-throughput
genetics, proteomics, structural genomics, genome structure, microbial
genomics, comparative genomics, human genome, signal transduction,
pharmaceutical applications, pharmacogenomics, disease diagnosis, agriculture
applications, and ethical issues and regulations.
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41033 Applied Microbiology 3E Y.C.Chen, F

The course discusses edible fungi and the application of those useful
microorganisms in agriculture and industry. The morphology and identification
of mushrooms interested are introduced. The possible mechanisms of human
physiology regulated by bioactive compounds of fungi are also discussed.
Besides, the microorganisms related to organic acids, sweeteners, and enzyme
production, brew and milk fermentation are also discussed in this course.
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40560 Gastrointestinal Microbiology 3E Y.C.Chen, F

The contents of this course focus on the description of digestive trace
environment, gastrointestinal microorganisms and the interaction of
microorganisms and hosts. In this course, rumen microorganisms, probiotics (eg.
lactic acid bacteria) and termite gut microbes will be introduced. The
applications of gastrointestinal microorganisms will also be discussed.
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208471Invertebrate Zoology 2E T.S. Tsai, F
The course includes the biodiversity and classification, morphology,
behavior, ecology, and physiology of invertebrates. It emphasizes the
relationships between invertebrates and other animals and plants, and their
functions and roles in ecosystems.
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20848 Invertebrate Zoology Lab. 1E T.S. Tsai, F
About 96% of all animal species lack backbones, which are belong to
invertebrates. Invertebrate Zoology is therefore a highly diverse field, providing
a rich array of astonishing organisms worthy of study. This lecture provides
practices of invertebrate diversity and dissection, including the comparative
morphology, anatomy and function of invertebrates. In addition, the course also
provides practices of animal collection and specimen preparation.
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20656Animal Behavior 2E T. S. Tsai ,
F
Animal Behavior is the study of mechanism and performance of animal
behavior. The course emphasizes the ultimate and proximate factors, and
function of behaviors, and how it allows animals to adapt to the demands of
their ecological and social environments. Topics will includes the role and
mechanism of behaviors in foraging, predator-prey interactions, habitat selection
and spacing, communication, aggregation, sexual selection, mating system, and
parental care, and group living. The course also introduces methods for the
observation and quantification of behavior in order to accomplish an
independent study project.
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21843 Herpetology 2E T.S. Tsai, F

Vertebrates can be classified as ectotherms and endotherms, as well as fish
and tetrapods. Ectothermic tetrapods exhibit an amazing diversity of
adapatations to varied habitats. The herpetology features morphology,
physiology, reproduction, feeding, behavior, ecology, biogeography,
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classification, and diversity of amphibians and reptiles (not including birds).
Students will learn and experience the knowledge in the lecture by paper reading
processes.
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20659 Animal Transgenics 2E S.Y.Hu,F
Marine animals are important protein sources for human, and also an
emerging animal model for studying human diseases. The objective of this
course is to make students understand applied aspect of transgenic
biotechnology in marine animals and culture students to expand the
development of marine biotechnology.
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Animal Transgenics Practice 1S S.Y.Hu,F

The course use fish as subject to introduce genetically modified breeding
technology. The objective of this course is to make students practically
manipulate microinjection and culture a new breed, and make students with
culture and breeding skill of ornamental marine animals.
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Concept and Application of Functional Cosmetic 2E W.L.Shih F
The aim of cosmetics usage is to moisturize the skin and hair, stimulate smells,
hide body odor and face modification, therefore, a comprehensive collection of
products had been developed. The course content includes cosmetics chemistry,
cosmetics quality control inspection, traditional and novel cosmetics, as well as
cosmetics industry.This course helps students combining the rationals and
practices, and also develop independent thinking ability.
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402490rganic Analysis 3E J.L.Hsu,F
This course will be focused on the introduction of separation methods,

analytical technologies and related instruments commonly used in organic

molecule analysis. The contents include principles, instrumentations and data

analysis of the separation methods and analytical technologies.
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40761 Proteomics 2E J.L.Hsu,F
In this course, principles of proteomics will be comprehensively introduced
from the basic definition, tools for proteomics and their further applications.
Subjects will be focused on protein mining, structural proteomics,
post-translation modifications, protein expression profiling and protein-protein
interaction mapping.
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21854 Proteomics experimental course 1E Y.C.Chen&J. L. Hsu, F
In this course, the main experimental methods involved in current
proteomics including sample preparations, protein separations, enzymatic
digestions, mass spectrometric analysis, database-assisted protein identifications,
large-scale protein expression profiling and characterization of protein
post-translational modifications will be widely introduced. Through the
integrated experimental design, students will be not only familiar with
experimental techniques but will be clear about the main analytical pipeline for
proteome research and its applications in biotechnology.
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20327 Immunology 3E K.T. Chang,

F

An up-to-date study of the human immune system. It features enhanced
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coverage of aspects of innate and adaptive immunity, complement system, B-
and T-cell development, and the nature of the immune response in the human
body.
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20620 Virology 3E K.T. Chang, F
An up-to-date study of medical virology. It features on the taxonomy, the
structure and the replication of virus in general; the principle and application of
electron microscope and the serological techniques for differential diagnosis of
viruses, by which mainly on the field of hepatitis viruses, influenza viruses (ex.
H1N1) and the viruses that causes respiratory distress (ex. SARS).
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55027 Animal Physiology 3E C.H.Yen, F
Design of lecture is focus on the systemic structures of animal physiology,
speciality and their functions in body, which including the chemical signaling,
regulation of hormones, heart and circulation, respiration, homeostasis,
metabolism, nerve system, digestion, reproduction, urinary system and immunity.
Following the lectures, student might apply the knowledge on the life science
and animal science, or as a fundamental for the biomedical course and research.
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55028 Animal Physiology Lab. 1E C.H.Yen,F

Basic laboratory of physiology is focus on the observation of systemic
structures, examination of functions and their role in animal body. All
experiments including blood, the heart and circulation, the nerve-muscular
system, digestion, the endocrine and homeostasis, and the reproductive and
urinary system. Following the laboratory, student might associate the
experiments with the knowledge of physiology, and apply on the life science and
animal science, or as a fundamental for the biomedical course and research.
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40026Natural Product Chemistry 3E C.1.Chang, F

Plants produce and accumulate a wide variety of chemicals, such as
alkaloids, carotenoids, and flavonoids. Human beings have benefited from these
compounds for many years in both medical and nutritional context. This course
will introduce those secondary metabolism of plant through biosynthetic
approach. The immense variety of natural products could be surveyed by
biosynthetic schemes such as shikimic acid pathway, polyketide pathway and
mevalonic acid pathway etc.
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20818 Plant Growth and Development 2E D. J. H. Shyu, S
This course is not only the advanced course but the molecular development
basis of plant physiology. It is designed to introduce the mechanisms and
principles of plant growth and development. The content includes the basic
concepts of plant growth and development, the effects of plant hormone such as
auxin, cytokinin, abscisic acid, brassinosteroids on plant growth and
development, environmental responses such as photomorphogenesis, tropisms,
circadian rhythms, temperature effects, and secondary metabolism and
pathways.
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40837Plant Biochemistry 2E D. J. H. Shyu, S
The purpose of this course is to provide students with a fundamental
understanding of biochemistry unique to plants. Individual topics include
photosynthesis, respiration, nitrogen assimilation, lipid metabolism, cell wall
formation, and biosynthesis of plant hormones and secondary metabolites.
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30093 Environmental Genomics 2S D.J.H. Shyu, S

The course of environmental genomics aims to explore the responses of
gene expression of organisms to the changes in various environments. The uses
of genome technology will facilitate the understanding of effects of certain
environment or environmental factors on gene expression as well as the
meanings of presence of genome diversity and polymorphisms within a
particular environment. The systematic conceptual framework and sustainable
development of determining factors for the human health, environment and
ecosystems, and natural populations will be discussed.
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21849 Morphological and physiological adaptations of animals 2E
T.S.Tsai, S

This course is a cross-disciplinary science that seeks to describe the
mechanisms and applications of animal adaptations. It addresses ecological
questions about the controls over the respiration, circulation, metabolism,
excretion, movement, sensation, and others, as these processes are affected by
interactions between animals with their physical, chemical, and biotic
environment. At a level of integration (physiology, biochemistry, biophysics,
molecular biology), the diversified adaptations can help us understand the
functional significance of specific animal traits and their evolutionary heritage.
Its knowledge is the basis of design and technology of bionics. Students will
learn the basics and applications of animal adaptations, giving interesting
questions for attention and motivation, such as “May mice breathe in the
liquid?", “How do birds soaring at high altitude overcome hypoxia or
hypothermia?”, “Why does the paramecium have no muscles?”, or “What is the
sidewinder’s design inspired from?”.
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20690 Gene Recombination and Expression 2S H.L.Cheng &Y.
C.Chen, S

This course emphasize the technologies of recombinant DNA, and
introduce the prokaryotic and eukaryotic expression systems.
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202065 Separation science & laboratory practice 3 E
J. L. Hsu, F
Separation is an old yet new technology, plays a key role in various fields
of science and technology as well as in chemical- and bio-industries. The aim of
this course is not only to provide an overview of separation science but also to
offer laboratory practice for their practical application, especially, to
biotechnology.
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22629Quality assurance and quality control 2S J. L. Hsu, Y. C.

Chen,S

Quality assurance (QA) and quality control (QC) have been used to guarantee
the quality of products and play a key role in various industries. The aim of this
course is to provide students an overview of QA & QC, as well as some good
practices. Contents include concept of quality, various quality systems,
relationships between QA and QC, total quality assurance management, QC
methods and good practices in quality assurance.
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21848 Medical Embryology 2E . T.Chang, S
Lecture will help the students to understand the origin of life, including
gametogenesis, fertilization, implantation, embryo development, and
differentiation of embryonic stem cells in terms of general embryology; as well
as systemic embryology on the topic of organogenesis and congenital birth
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20662Animal Histology 3E  Y.D.Hsuuw & K.T. Chang, F
An interactive study of Human Histology. It features microscopic
anatomy and physiology of the cells in human tissues.
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22115 Mid-size laboratory Animal 3E Yan-Der HSUUW,S

The lectures will provide a general concept of the mid-size laboratory
animal ( such as dog, pig and nonhuman primate) for student to understand the
animal ethics and welfare, feeding and nutrition, food and environmental
enrichment, health and behavior, positive reinforcement training, physiology and
anatomy and applications in biomedical researches(including, degenerative
diseases, regeneration medicine and drug development).
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Practlce of Embryo manipulation 1E Y. D. Hsuuw , S
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40019 Molecular Virology 3E W. L. Shih, S

The contents of this course including (1) The structure and classification of
virus (2) The replication and gene expression of viral genetic materials (3)How
interaction and disease progression in virus-infected cells (4) The traditional and
new methods in preventing and treating virus infection (5) The analysis and
research techniques of virology.
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21840Advanced Biotechnology Elective, 2 credit
Biotechnology emerged rapidly as an important field, and opened a genetic era. In order to
provide with complete knowledge of biotechnology, this course introduce biotechnology in
more advanced. Courses focus on health food, bioactive compounds, new drug development
and research and development in agriculture, students could gain knowledge and skills on
industry application. Using digitized teaching materials, coordinating with new biotech
situation, so that students gain abilities about communication, expression, logical thinking and
solve the facing problems, and, fully expand the knowledge and perspective in biotechnology
field.
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Functional Evaluation of Health Food 2E W. L. Shih,S
In addition to introduce the research development concept and formula design, the safety and
functionality of product before commercialized is the most critically. People highly
recognition and trust certified products in the market, and its market share increased
continually. This course focused on the basic knowledge of animal test, experiments design
and the regulations of health food.
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Beauty Care Practice  1E W. L. Shih

This course designed to assist students in understanding the knowledge and new skills
about skincare, beauty therapy, client consultation, cosmetics purchasing principles, treatment
of exfoliation, massage skills, face mask therapy and operation of beauty equipment. Students
can integrate the cosmetics professional knowledge and the practice training.
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22781 Multidisciplinary Innovative and Creative Application of Biology 2 S
assigned , S

This course will provide the integrated biological knowledge, such as animal, plant,
ecosystem, cell biology, and human physiology, and the concept of innovation by teachers
from Dept. Biological Science and Technology, and from various industries. Students will do
the Problem/Product based learning to complete his/her report and commercialize his/her
product if possible.
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30096 Special Topics in Photosynthesis 2E Y.T. Jou, S

Living organisms interact with the others and environment, photosynthesis
is about the biochemistry and metabolism. Sunlight provides the energy that
operates the light and carbon reactions. Lots of photosynthesis studies were used
molecular evidence and ecology physiology, such as pigment systems to
understand the functions of superoxide, molecular and biochemistry studies the
structure of the photosynthetic apparatus.
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40851 Physiological Plant Pathology 2E Y. T.Jou, S
Plant stress physiology is a global issues related to the environment. To
gain knowledge about environmental stresses on whole plant, several sections
will be introduced: (1) heat shock/thermo-tolerance, (2) chilling injury and
freezing, (3) salt stress, (4) drought stress, (5) wound stress. The research
approaches being used to study environmental stresses by examining recent
publications from scientific journals.
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20827Plant Cell and Tissue Culture 2S Y.T.Jou, S

This course is designed to introduce useful techniques and applications of
plant cell and tissue culture. The sterile concepts and industrial application
techniques are intended to be established in this course. The content includes
totipotency and morphogenesis, the principles of micropropagation, genetics and
variations, basic techniques of plant tissue culture, common techniques of plant
tissue and organ culture, cell culture, protoplast culture and fusion, hybrid cell
selection and identification, applications of hybrid cells, principles, techniques,
and applications of artificial seeds, principles and techniques of cryopreservation,
and techniques and applications of transgenic plants.
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20828 Plant Cell and Tissue Culture Lab. 1S Y.T.Jou, S

This experiment course is designed to practice commonly used techniques
and to establish the sterile concepts of plant cell and tissue culture for incubation
of talents in this field. The content includes aseptic techniques, medium
preparation, callus induction, subculture, stem tip and root tip culture, ovule,
embryo, and ovary culture, anther and pollen culture, cell culture, protoplast
culture, somatic cell hybrid, and transgenic techniques.
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40027Natural Products Chemistry Lab. 2E C.1Chang, S

The purpose of this course is designed to train graduate students to
understand the experimental designs, general methodologies and techniques in
related to the isolation, purification and structure elucidation of natural products.
Subjects included preparation of materials, extraction, concentration, partition,
column  chromatography, recrystallization, high  performance liquid
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chromatography, nuclear magnetic resonance spectrometer (NMR), infrared
spectrometer (IR), and ultraviolet/visible spectrophotometer (UV-vis).
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22630  Functional training 2S S

The course is aimed to introduce basic knowledge for student entering industry which
including the trend of industrial development, assessment of market, corporation instructions,
employment ethics and intellectual property rights etc. The course also combines the practice
training in the production process of factory to make student understand the specification of
production process. The objective of the course is to make students have practical ability for
improving the competitive advantages in their career.

20813t # R LA FIMEF 2 B* 28 Az
m#ﬂ P P Py R P P
w*&’:wﬁmﬁfﬂﬁm#if‘%a‘ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂwﬁ
wwﬁﬂﬁ%%m‘ﬂﬁ£ﬁﬁﬁ’%éé#rmmA v TR SR 4
BB REGEZASFFTAFTHEDFELEET R > 01 EFERRES &
4’7%“’ RO B AR FATIAREEA A2 DR > IV R
R FIR RSB T R E 24T o %f%;ﬁ PR A - shea - EE L AN
BRHAY A2 EE BB REAFT Y TIFLERM
20813 Plant Functional Genomics and Appllcatlons
2E D.J.H.Shyu, F
This course is an application of approaches of plant molecular biology
and plant biotechnology to systematically investigate the expression,
regulation, and function of related gene clusters involved in plant growth,
development, environmental adaptation, and metabolism. Strategies used to
examine the changes of transcriptome, proteome, and metabolome in response
to gene expression patterns include the detection of mMRNA, protein and
metabolite production, mutant selection, and integration of bioinformatic
databases. Analysis of plant comparative genomics also provides important
information for researches in plant improvement and breeding, medicinal
plant and secondary metabolites, woody plant physiology and environment
protection.
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20814 Plant Functional Genomics and Applications Lab. 1
E D.J.H. Shyu, F

This course is designed to utilize the principles, techniques, and approaches
learned from lecture for applying on plant genomics studies. The contents
include the construction of gene library, the selection of functional genes, the
mining of bioinformatics, and the analysis of gene expression. For the
investigation of expression, regulation, and function of related gene clusters
involved in certain growth and development stages, methods such as RNA
preparation, cDNA library construction, proteolytic enzyme genes screening,
differential gene expression and analysis, and gene identification will be applied.
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20059 Endocrinolgy 2E Y. D. Hsuuw&S Y.Hu,F

This course is designed for study the classes of hormones, the mechanisms
of hormone action, the control of hypothalamic-hypophyseal hormone and the
physiological roles of the endocrine glands (tissues) in domestic animal. After
complete this course, students can understand the hormone functions and can
learn advance topic easily.
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40760 Protein Engineering 3E H. L. Cheng, F
The course will introduce the classification and function of enzymes used in
biotech, with special focus on the purification, structure, function and
application of proteins.

22355 §3 sm%e 4 3 B 3% TR

AEARHK-A A IR don RER e ~ PR IR A SERmE S

”ﬁﬁh@i’x%iﬂéﬁiﬁﬁﬁ’iﬁﬁﬁ&%ﬁﬁi%ﬂgﬁ%
R ERCREE S i

22355 Stem Cell Biology 3E K.T. Chang, F

An up-to date discussion of smoatic stem cell biology, mainly focusing on the

physiology and biochemistry of hematopoietc stem cells, mesenchymal stem

cells, neuron stem cells and hepatic oval cells etc, for clinical and phamaceutical
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application.
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20664 Application and Establishment of Stem Cells

2E Y. D. Hsuuw , F

The course will present the establishment of embryonic stem cells from
preimplantation embryos, and its new insights of applications in
biotechnology, pharmaceutics and regenerative medicine. Lectures include
the embryology, embryo culture, establishment of embryonic stem cells, and
the current cell biology and biotechnology in embryonic cell differentiations.
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20665 Practice of Application and Establishment of Stem Cells 1

E Y.D. Hsuuw , F

The practice course will present the fundamental of animal breeding,

manipulation of superovulation, Recovery of preimplantation embryos from

pregnancy, embryo culture in vitro, morphological observation on embryo
development, isolation of the inner cell mass from blastocysts, establishment of
embryonic stem cells, embryonic stem cell culture and stem cell differentiation.
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40743Apoptosis 3E W. L. Shih, F
The course will introduce the molecular mechanisms of apoptosis, the
apoptosis related disease and how to cure this disease base upon the control of
apoptosis, the principle and rationale of apoptosis analysis techniques.
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40684Animal Cell Culture 2E W. L. Shih | F

The objective of this course is to introduce the principles, manipulation and
practical applications of animal cell culture. Course contents include primary
cell culture, passage cell culture, cell line culture, the specific characteristics of
cells and the techniques of cell analysis.
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40022 Molecular-Based Diagnostic Technique 2E W. L. Shih, F

The course introduces the applications of molecular-based techniques to
detect and differentiate microbial, as well as the diagnosis of genetic and
complex disease.
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20932 Cancer Biology 2S C.H.Yen,F
The course will introduce the general concepts of oncogenesis, such as the
mutation, oncogenes and tumor suppressor genes, cell cycle regulation,
apoptosis, and cancer therapy.
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