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30039 Seminar 2R Rotation, F S
This course is designed to advise students to search for update papers from

Biotech related journals, to make a presentation in class, and to discuss with teachers

and classmates.
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30090 Biotechnology and Bioindustry 3R Rotation,F
The course will emphasizes three major areas, including genetic engineering,

hybridoma techniques and protein engineering. This class is going to train students to

understand the concepts and applications of biotechnology.
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40480 SpeCIaI Topics in Bioactive Natural Products 3R Rotation, F

The course will introduce the biosynthesis, purification, structural determination
and biological activities of some important bioactive natural products, including
alkaloids, flavonoids and terpenoids. The topics also discuss the applications of
healthy food in human diet and new drugs derived from natural resource using recent
scientific literature.(journals, reviews, books, etc)
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30032 Advanced Molecular Biology 3R Rotation, F
The course introduces the nucleic acids (DNA ~ RNA), structure and function of

proteins, genetic engineering and recombinant DNA technology. The course
contents include: vectors of introduction, construction of recombinant DNA, gene
expression, and purification and application of recombinant proteins.
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30091 Advanced human physiology 3R Rotation, F
We will discuss the cardiovascular system, digestive system, urinary system in
this course. Students taken this course will also do the presentation about these
systems.
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30057 Thesis 6R All

Teachers

Graduate students propose their research project, complete experiments and write
a thesis under advisors supervision.
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20813 Plant Functional Genomics and Applications 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 mRNA, 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. 1E
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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20691 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 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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20190 Bioinformatics 2E Y.C. Chen, F
The course 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,
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and proteomics.
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40560 Gastromtestinal 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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41032 Special Topics on Applied Microbiology 2 E Y. C. Chen, S

The course is designed to offer students advenced techniques and theories of
applied microbiology. The course includes extremely environmental microorganisms,
fungal mating types, recombinant enzymes production, the analysis and production of
microorganism metabolites and fermentation theories.
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40657 Advanced in Microbial Physiology and Genetics 3E Y.C.Chen, F
The scope of this course is to illustrate the effects of nutrients and environmental
factors on microbial physiology and genetics, including substance metabolism
(aerobic and anaerobic) of microbial cells, connection of metabolic systems (catalytic
system, stuff biosynthetic system, constitutive biosynthetic system.) In addition, the
course also cover metabolic control, ferments production (alcohols, organic acids,
amino acids, enzymes, nucleic acid, related compounds and active substances) and
the models and factors about microbial genetics.
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23540 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 the diversified morphology, physiology,
reproduction, feeding, behavior, and ecology, as well as the raising and breeding of
pets. Students will learn and apply the knowledge in the lecture.
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40026 Natural Products Chemistry 3E C.l.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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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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23056Animal 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
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and culture a new breed, and make students with culture and breeding skill of
ornamental marine animals.
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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.
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40249 Organic 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

6



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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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
application.
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40743 Apoptosis 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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40684 Animal 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 SU,YuHan, 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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30096 Special Topics in Photosynthesis 2E Y.T.Jou, S
Learning Photosynthesis from biological physics, biochemistry,
Molecular biology and physiology plant ecology. 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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40853 Stress Physiology of Plants 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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40837 Plant 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
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formation, and biosynthesis of plant hormones and secondary metabolites.
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40834 Plant Molecular Biology 2E D. J. H. Shyu ,S

This is an advanced course discussing plant gene structure and function, genome
organization, signal transduction during growth and development, gene discovery,
genomics and proteomics.
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30093 Environmental Genomics 2E 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 Animal Adaptations and Bionics 2E T.S.Tsai, S
This course is a cross-disciplinary science that seeks to describe the mechanisms
and bionic applications of animal adaptations. It addresses ecological questions about
morphology and 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.
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40027 Natural Products Chemistry Lab. 2E C.l.Chang, 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 chromatography, nuclear magnetic
resonance spectrometer (NMR), infrared spectrometer (IR), and ultraviolet/visible
spectrophotometer (UV-vis).
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40255 Organic Spectroscopy 3E C.l1.Chang, S
This course is designed to provide an introduction to the structural elucidation of
organic compounds. In the class we will discuss nuclear magnetic resonance
spectroscopy (NMR), mass spectroscopy (MS), infrared spectroscopy (IR) and
ultraviolet/visible spectroscopy (UV-vis).
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20690 Gene Recombination and Expression 2E Y. C. Chen & H. L. Cheng,

S
This course emphasize the technologies of recombinant DNA, and introduce the
prokaryotic and eukaryotic expression systems.

40643 B Rwme 4 8 3 FRF I N T
AL BIFFD Dmied PR SBIRBAT R F i
= o~ v ppEr B L BRI s R e S g iR T R T RREAP
PEEPTm > 2 738 o
40643 Advanced Cell Biology 3E H.L.Cheng, S
The course will discuss several topics in the field of cell biology, including
apoptosis, protein kinases and the related signaling pathways, molecular and cellular
biology of cancers, stem cells, etc. Related scientific papers will be discussed in the
class.
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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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202083 Mass Spectrometry & Laboratory Practice 3E J.L.Hsu, S

The principles and applications of mass spectrometry will be introduced
including separation front ends, inlet interfaces, ion sources, analyzers and detectors.
In addition, their applications in most of scientific field, in particular biomedical
application will be emphasized. The goal of this course is to enable students
possessing background in mass spectrometric analysis, training in data interpretation,
and sense for application. Moreover, this course also provides laboratory practice
enabling students more familiar with the practice and techniques in academic and
industrial applications.
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21848 Medical Embryology 3E K.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 defects.
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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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202058 Signal Transduction 3S W. L. Shih, S

This course will introduce the interaction of an extracellular ligand with a
transmembrane receptor and then activation of receptor. Subsequently, a signal being
amplified and transduced across the membrane. And, how cell integrate the
extracellular signals result in the final cellular response.
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30734 Innovative Application of Bioresources 3E F/S

H. L. Cheng; J. L. Hsu; W. L. Shih; Y. K. Chen; C. I. Chang; J. H. Shyu; Y. C.
Chen; W. T. Tsai; T. S. Tsai
There are three topics in this class, i.e. functional product development, circular

economy- the reuse of biomaterials, and Bionic Technology. The goal is to exemplify
12



the application of biological knowledge in exploring biomaterials for product
development. The units in the topic of functional product development include
product development for skin care, anti-diabetes, anti-inflammation and immune
modulation, bioactive peptides, anti-cancer, anti-virus, stomach protection and
anti-hyperlipidemia, natural product exploration, microbiota analysis and probiotic
products. The units in circular economy- the reuse of biomaterials include the
exploration of enzymes from biomaterials, fermentation of biomaterials for reuse,
bioenergy, and the characteristics and medical application of active charcoal. In the
topic of Bionic Technology, examples of biomimicry will be introduced and
discussed.
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20584 Practice of Industrial Tralning 3E Rotation
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.

21914 % 3git@m(1) 135 Wiz

4 44

EET - Y PEENT 4#ﬁmwwwﬂﬂ’»W&%aﬁzm%vﬁ
o Ed PMEE T L EFH RS2 SV IR F B TR B B

FHRRFTEZEETHERTHRFTT LT P jir o
21914 Seminar | 1E Rotation, F

This course is designed to advise students to search for update papers from Biotech
related journals, to make a presentation in class, and to discuss with teachers and
classmates.
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21749 Seminar Il 1E Rotation, S

This course is designed to advise students to search for update papers from Biotech
related journals, to make a presentation in class, and to discuss with teachers and

classmates.
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407171Independent study (1) 2S assigned , F

Each student will select his/her research topic of interest and be requested to search
literatures, discuss with faculty members, and design experiment. Finally, a report
of research results will be required.
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40718Independent study (2) 2S assigned , S

Student will be requested to study advisory reference , discuss with faculty members,
and design methods. Each student is required to submit a final report of research
results.
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23541 Snake VVenom Technology 2E T.S.Tsai, S

Snake venom is complex and diverse in composition and varied in the toxicity,
pharmacology, and clinical symptoms, which can be divided into neurotoxin,
hemostasis toxin, necrotoxin, cardiotoxin, nephrotoxin, myotoxin, and other types.
Snake venom researches include toxicology, genomics, transcriptomics, proteomics,
antiveomics, and glycomics. According to the pharmacological properties, the
separation and purification of specific venom proteins, combined with the approaches
of molecular biology and structural chemistry, can be used in the pharmaceutical,
examination, and antivenom manufacture. Snake venom compositions have been
used in treating diabetes, hypertension, chronic pain, and stroke, as well as displaying
anticoagulant and anti-inflammatory effects. This course mainly aims to present the
diversity of snake venoms as well as the method, achievement, development, and
application of snake venom technology. Students in the course will also read

literatures and make oral presentations.
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