
Biological Science & Technology    

Department of Biological Science & Technology 

Freshman Semester 1 

Required Credits Elective Credits 

Calculus 3     

General Chemistry (I) 3    

General Chemistry Lab.(I) 1     

General Biology (I) 3    

General Biology Lab. (I) 1    

English For Biological Science and 

Technology 
2 

   

Man and Health Care(I) 1    

Freshman Semester 2 

Required Credits Elective Credits 

General Chemistry (II) 3 Paraprofessional Ethics 2 

General Chemistry Lab.(II) 1   

General Biology (II) 3   

General Biology Lab. (II) 1   

Organic Chemistry (I) 3   

Man and Health Care(II) 1    

Sophomore Semester 1 

Required Credits Elective Credits 

Microbiology 3 Introduction to Computer Science 3 

Microbiology Lab. 1 Biostatistics 3 

Organic Chemistry (II) 3 Basic Engineering Mathematics 3 

Organic Chemistry Lab 1 Analytical Chemistry 3 

Biochemistry (I) 
3 

Techniques and Theory of 

Bioengineering 
3 

Biochemistry Lab.(I) 1    

Sophomore Semester 2 

Required Credits Elective Credits 

Molecular Biology 3 Medicinal Chemistry 3 

Molecular Biology Lab. 1 Physiology 3 

Biochemistry (II) 3 Fermentation Engineering 3 

Biochemistry Lab (II) 1 Fermentation Engineering Lab. 1 

   Laboratory Animal Science 3 

   Biodatabase 3 
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    Introduction to Bioinformation 

Programming 
3 

    Introduction to Chinese Medicine 3 

    Introduction to Biotechnology 3 

    Research on Special Topic (I) 1 

Junior Semester 1 

Required Credits Elective Credits 

Seminar (I) 1 Introduction to Drug Design 3 

Cell Biology 3 Immunology 3 

Cell Biology Lab. 1 Immunology Lab. 1 

  
 

Chemistry of Microbial Metabolic 

Pathways 
3 

   Genetic basis  of Diseases 3 

   Molecular Genetics 3 

   Bioinformatics  3 

   Bioinformatics Lab 1 

   Research on Special Topic (II) 1 

Junior Semester 2 

Required Credits Elective Credits 

Seminar (II) 1 Simulation of Metabolism 3 

  
 

Bimolecular Isolation and 

Purification 
3 

   Biochips 3 

   Introduction to Drug Screen 3 

   Medical Virology 3 

   Genomics 3 

   Genetic Engineering 3 

   Protein Chemistry & Enzymology 3 

   Enzyme Engineering 3 

   Applied Medical Science 3 

   Pratical Training 1 

    Research on Special Topic (III) 1 

Senior Semester 1 

Required Credits Elective Credits 

Seminar(III) 1 Proteomic 3 

   Biomaterials 3 

   Tissue Engineering 3 
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   Medical biotechnology 3 

    Research on Special Topic (IV) 1 

Senior Semester 2 

Required Credits Elective Credits 

Seminar(IV) 1 Special Topics in Immunology 3 

   Tumor Biology 3 

   Applied Microbiology 3 

   Biomolecular Modeling 3 

   Patent and Law of Biotechnology 3 

   Cell Engineering 3 
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Freshman  
                                                                                    

 

A4131000     General Chemistry ( II)   

3 hours, 3 credits 

Required 

The objective of this course is to enable students to have the basic knowledge and principles from 

General Chemistry lecture course. The emphasis of General Chemistry (II) is to provide further 

understanding of the basic concepts about: Chemical Equilibrium, Hydrogen, Oxygen, and Water, 

Applications of Aqueous Equilibria, Thermodynamics: Entropy, Free Energy, and Equilibrium, 

Electrochemistry, The Main-Group Elements, Transition Elements and Coordination Chemistry, Metals 

and Solid-State Materials, Nuclear Chemistry, Organic Chemistry, Biochemistry. 

 

A4131100     General Chemistry Lab (II)   

3 hours, 1 credits 

Required 

This course provides students with an introduction to the study experimentals of general chemistry of 

experimental for chemistry majors, mainly those entering biological sciences and related fields, such as 

biotechnology, biological sciences, and medical technology. The students choosing this course have 

good back-ground in Chemistry. In this course, we introduce some operations technology of the general 

chemistry and then we introduce some topics of experimentals for general chemistry. 

 

A4131200     General Biology (II)   

3 hours, 3 credits 

Required 

This course provides students with an introduction to the physiology of animals as well as plants, and 

ecology. The objective is to educate students with the basic concepts for future study. The field of 

animal physiology includes circulation system, immune system, homeostasis, nervous system and 

reproduction system. The field of plant physiology includes water transport, nutrition, reproduction and 

internal responses to stimuli. The field of ecology includes earth’s diverse environments, behavioral 

adaptations, population dynamics, communities and ecosystem. 

 

A4131300    General Biology Lab (II)   

3 hours, 1 credits 

Required 

This course provides students with an experience to practice laboratory work. Based on the knowledge 

learned from the biology subject, they can get hands on experience with the methods of science. The 

contents include bacterial culture, examination of urine, detection of enzyme activity in saliva, 

respiratory physiology in exercise and basic anatomy of amphibians. 

 

A4143000     Organic Chemistry (I) 

3 hours, 3 credits 

Required  

This course provides an introduction to organic chemistry for students who are aiming toward careers 

in the sciences and who require grounding in organic chemistry. For this reason, special effort is made 

throughout to show the interrelation between organic chemistry and other areas, particularly the 

biological and health sciences. While studying with this course, students will see that organic chemistry 

is a tool for these many disciplines and that organic compounds are all around us-in pharmaceutical, 

plastics fibers agrochemicals, surface coatings, toiletry preparations and cosmetics, food additives and 

elastomers. 

 

A4199900     Man and Health Care(II)  

1 hours, 1credits 

Required  

The part II of this course focus on the development of life, child and teenage associated medical 

problems, common cardiovascular diseases, digestive diseases, women health, current medical 

environment in Taiwan, and the roles of other paramedical specialists in a medical team. 
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A4132400     Paraprofessional Ethics  

2 hours, 2credits 

Elective 

This course provides an opportunity for student to develop informed and well-reasoned responses to 

various ethical issues raised by biotechnology. Topics include responsible conduct of research, 

justifications of using animals in research, potential risks in nanotechnology, environmental and safety 

issues in genetic modified organisms. 

 

 

Sophomore  
                                                                                    

 

A4150600     Molecular Biology   

3 hours, 3 credits 

Required 

The objective of the course is to provide a one semester overview of modern molecular biology.  To 

provide a focus for the course, the general theme will be eukaryotic gene structure, expression, 

regulation, and analysis.  Emphasis will be placed both on a description of our current understanding 

of gene expression and methods used to study gene expression. 

 

A4150700     Molecular Biology Lab   

3 hours, 1 credits 

Required 

1. Provide 'hands on' experience in performing basic molecular biology techniques. 

2. Introduce students to the theory behind each technique and to describe common applications of each 

methodology in biological research.  

3. Teach students how to explore the molecular biology literature and to use various bioinformatics 

web sites. 

4. Provide students with experience working in small groups to solve problems. 

5. Teach students how to organize and maintain a lab notebook. 

6. Have fun! 

 

A4150200     Biochemistry (II)   

3 hours, 3 credits 

Required  

Biochemistry 2 comprises the biochemical processes in enzyme field, metabolism, and signal 

transduction in cells.  

Topics covered include emzymology, metabolic circuitry; glucose transport and metabolism; pyruvate 

metabolism; the TCA cycle; electron transport chain; glycogen metabolism; gluconeogenesis and the 

pentose shunt; fatty acid catabolism and synthesis; disposal of nitrogen: the urea cycle; amino acid 

catabolism and synthesis; integrating metabolism: fed and fasted states and exercise; signal 

transduction in the cells. 

This course will introduce you about the fundamental molecules of life, mechanisms of cellular 

metabolism and some common bioenergetic processes. After taking this course you should be able to 

think about biological processes in chemical terms. 

 

A4150300     Biochemistry Lab (II)   

3 hours, 1 credits 

Required  

Biochemistry lab II is the extended class from Lab I. It will cover (1) protein purification: students will 

purify chicken ovomucoid protein from egg and purify collagen from chicken crown; (2) enzyme 

kinetics: students will learn how calculate Km, Vmax of NADH enzyme and also its inhibitory kinetics. 

The use of spectrometer will be taught for these experiments; (3) clinical biochemistry: students will 

learn how to measure blood glucose, blood cholesterol, blood creatinine, urine creatinine, blood protein, 

and urine protein levels; (4) protein biochemistry: students will learn how to run SDS-PAGE, how to 

stain gels with Commassie –blue or silver staining, and how to define protein type by Western blot. 

Through the hands-on experiences, students will obtain concrete bio-techniques for the future research. 
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A4150800      Medicinal Chemistry   

3 hours, 3 credits 

Elective 

This course provides undergraduate and postgraduate students with an accessible introduction to 

medicinal chemistry. It covers basic principles and background, and then describes the general tactics 

and strategies involved in developing an effective drug. Through the use of numerous examples it 

highlights both the difficulties faced by the medicinal chemist and the great potential of rational drug 

design. 

 

A4162100      Physiology  

3 hours, 3 credits 

Elective 

Physiology is intended for the one-semester Physiology course.  The fundamental purpose of this 

course is focused on the mechanisms of body function: to present the principles and facts of human 

physiology in a format that is suitable for undergraduates regardless of academic background or field of 

study. The beginning chapters introduce basic chemical and biological concepts to provide students 

with the framework they need to comprehend physiological principles. The chapters that follow 

promote conceptual understanding rather than rote memorization of facts. Health applications are 

included throughout to heighten interest, deepen understanding of physiological concepts, and help 

students relate the material to their individual career goals. Every effort has been made to help students 

integrate related concepts, and understand the relationships between anatomical structures and their 

functions. 

 

A4152200     Fermentation Engineering   

3 hours, 3 credits 

Elective  

The objective of this course is to provide the student with a foundation in Applied and Environmental 

Microbiology. It is a study of the roles of microorganisms in food preservation, fermentation, spoilage, 

food intoxication and bioremediation and interrelationships between microorganisms and their 

environment. This course also demonstrates the possibility of application of Microbial derived 

biotechnologies in the fields of bioremediation, biotransfer, food industries. 

 

A4152300     Fermentation Engineering Lab   

3 hours, 1 credits 

Elective  

The course is composed of a series of mini-workshops that explore the concepts of microbial 

fermentation processes and microbial biotechnology strategies. This course is a must for students 

interested in pursuing a career in the rapidly growing microbial fermentation and biotechnology 

industries.Students will develop practical skills and theory in the following: Strain Selection, Microbial 

Growth Kinetics, and operation of a Mini-Fermentor. 

 

A4141600      Laboratory Animal Science   

3 hours, 3 credits 

Elective 

This course provides students with an introduction to the origin and basic breeding of laboratory 

animals. The objective is to educate students with the basic concepts for future study. The field of 

laboratory animal science includes the origin, nomenclature, and genetic control of laboratory animals. 

Furthermore, infectious diseases in laboratory animals, manipulation of transgenic mice and standard 

equipments of animal center are also introduced in this subject. 

 

A4152100     Biodatabase   

3 hours, 3 credits 

Elective  

Biological databases are essential tools for biological research.  Information retrieval from biological 

databases provides the first step in being able to perform robust and accurate bioinformatic analyses.  

Upon completing this course, students should become familiar with the concepts and issues in building 

of a biological database.  The topics include biological data processing, data management, database 

design, principles and organization of biological databases, implementation and running databases. 
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A4131700      Introduction to Bioinformation Programming   

3 hours, 3 credits 

Elective 

This course will introduce students the data abstraction and problem solving by using C++ language. 

Subjects will cover principles of programming and software engineering; problem solving using 

abstract data types, stacks, queues, and advanced C++ topics; algorithm efficiency and sorting; trees, 

tables and priority queues; advanced implementations of tables, graphs; and processing data in external 

storage. Students suppose to obtain the ability and technique to solve problems by using modern 

methods learned from this course. 

 

A4131500      Introduction to Chinese Medicine   

3 hours,3 credits 

Elective  

The traditional Chinese medicine approach is fundamentally different from that of Western medicine.  

The traditional Chinese medicine has formed a unique system to diagnose and cure illness for 2000 to 

3000 years.  In traditional Chinese medicine, the understanding of the human body is based on the 

holistic understanding of the universe as described in Daoism, and the treatment of illness is based 

primarily on the diagnosis and differentiation of syndromes.  

Topics to be covered in this course includes:  Clinical diagnosis and treatment in Traditional Chinese 

Medicine, Yin-Yang theory, Five Element Theory, Acupuncture, Herbal Therapy and Chi. 

 

A4140800     Introduction to Biotechnology 

3 hours, 3 credits 

Required 

This course provides an introduction to biotechnology. It covers basic principles and background, 

followed by description of the general tactics involved in development of biotechnology products. At 

the end of the lecture, there will be a discussion section to trains the students to their interests toward to 

the medicine biology, bioinformaties or bioengineering, this can help the students by giving more 

information on which to base their choice of further study. 

 

A4152400     Research on special topic (I)   

1 hours, 1 credits 

Elective 

This seminar course will focus on reporting and discussing the current techniques and novel findings in 

biomedical science. The format of this course will be dividing students into 10 groups and each group 

is lead by one teacher in our department.  The teacher will decide the topic according to his/her 

specialties and interesting. Through the training students will learn how to read, organize and present a 

scientific report or paper. The knowledge obtained during reporting and discussion could be the 

foundation for their future research. 

 

Junior  
                                                                                    

 

A4150400     Seminar (II)   

1 hours, 1 credits 

Required 

This seminar course focuses on the current techniques and findings of research in biomedical science 

and technology.  The format of the course is that each faculty member will lead a discussion on 

assigned papers on a particular topic of her/his interest.  This session will serve as ground work for 

doing hands on bench work in the subsequent semesters.  

 

A4152000     Simulation of Metabolism   

3 hours, 3 credits 

Elective 

Computer simulation has a long history as a tool for the study of bacterial metabolism. 

The course will focus more on the quantitative description of metabolic systems and on metabolic 

engineering methods. A specialty is the hands-on use of personal computers and simulation software. 
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Using prepared simulation examples, the participants gain an understanding of the metabolic pathways 

and its model by changing the metabolic pathways. 

 

A4160900     Bimolecular Isolation and Purification   

3 hours, 3 credits 

Elective 

This course will provide students general knowledge on Bimolecular Isolation and Purification, which 

should be the foundation for the Biochemical engineering.  I will focus on two main parts: (1) the 

process to obtain the biomolecules, such as from cell culture, either from animal or plant source, grown 

in bioreactors, or from animal or plant tissue directly. (2) bioseperation methods, which includes 

analytical methods, and separation methods such as filtration, extraction, liquid chromatography and 

adsorption, and precipitation. Through this course, students could have a smooth transition from school 

to biotech industry. 

 

A4161700     Biochips   

3 hours, 3 credits 

Elective 

This course provides students with an introduction to theorem, manufacturing and application of 

biochips in biotechnology at present and probe into its commercialized course and market in the future. 

In this course, we first introduce the basic concepts, principles and applications of biochips at the 

beginning and we will have further discussing on the development situation of biochips, such as 

"lab-on-chip" system, biological molecule membrane manufacturing technology of the chip, the 

microarray and microfluidic system of biochip, interaction of the genetic chip and medical diagnosis, 

millimicron technology apparently on the dynamics and chemical quantity theory among the biological 

members of interface between the liquid and solid. The students choosing this course will come to 

establish the good foundation on the research and using of the clinical medical science. 

 

A4151700     Introduction to Drug Screen   

3 hours, 3 credits 

Elective 

This course provides students with an introduction to the study of drug screening and the discussions of 

current screening techniques. In this course, we first introduce the basic concepts and principles of drug 

screening at the beginning and then we introduce some important topics of drug screening-such as 

screening platforms, homogenous assays, microbe-based screening systems, receptor screens, 

functional assay screens, enzyme screens, ion channel targets, drug discovery, bioinformatics, 

laboratory automation, and miniaturization. 

 
A4140900     Medical Virology   

3 hours, 3 credits 

Elective 

This course stresses basic concepts of medicinal virology. Subjects include different viruse introduction, 

the expression and regulation of viral genes, viral-induced cytopathology, and cell transformation, even 

the nature of viroids and prions. 

The goal of this course is to integrate the lectures given on a particular virus in the comprehensive 

virology course with two additional lectures which expand the basic biology of the virus life cycle to 

the level of virus-host interactions. The first lecture will address the pathogenic properties of the virus 

from the perspective of disease manifestations, immunology, and the natural history of infection. This 

will be followed by a second lecture that will address the molecular basis of viral pathogenesis and 

current advances in antiviral research. Lecture/paper discussion format. The student completing this 

course will have an in-depth understanding of the current medical virus field. 

 

A4152600     Genomics   

3 hours, 3 credits 

Elective 

This introductory course will provide students with an overview of genome structures and 

organizations, various genome projects, and recent advancements of genomics research including 

comparative and functional genomics. Genomics applications will also be included in this course.  

Topics include genomics and medicine, monogenic and complex-disease traits, pharmacogenomics, 
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genomics and agriculture. In addition, ethical, legal and social issues in the genome research will be 

covered throughout the course. Students completing this course should become familiar with the basic 

concepts and application of genomics. 

 

A4151400     Genetic Engineering   

3 hours, 3 credits 

Elective 

This course intends to cover the subjects in Genetic Engineering from technological and application 

point of view. It will not only be a technical oriented course but also show how Genetic Engineering 

techniques are used to solve biological problem at the molecular and cellular levels. The student will 

learn how to think creatively and critically evaluate scientific findings in Genetic Engineering and in 

biology. The direction of research in Genetic Engineering and the application of the techniques are 

covered. 

 

A4151800     Protein & Enzyme Chemistry 

3 hours,3 credits 

Elective 

This course will be the extended course for Biochemistry focusing on the protein and enzyme areas. It 

will divide into two parts: Part (1) Protein. Topics will include protein structure, protein source, protein 

purification and characterization, large-scale protein purification, therapeutic proteins such as blood 

products and vaccines, therapeutic antibodies and enzymes, protein used for analytical purpose. Part (2) 

Enzyme. Topics will include introduction of enzyme, introduction of industrial enzyme, proteases and 

carbohydrates, and additional industrial enzymes. Students will have a connection from the academic 

knowledge with in the clinical and industrial fields after taking this course. 

 
A4161500     Enzyme Engineering   

3 hours, 3 credits 

Elective 

This course is extended from basic biochemistry especially in the protein chemistry section. Subjects 

will include introduction of enzyme, industrial application and mass production of microbial enzymes, 

fermentation engineering, large-scale enzyme purification, enzyme kinetics, immobilized enzyme and 

immobilized cells, reactors of biocatalysts. Students suppose to have a very deep understanding of all 

the practical methods and procedures regarding enzyme purification and production both in the 

laboratorial and industrial levels. 

 

A4152800     Applied Medical Science 

3 hours,3 credits 

Elective 

This course aims at providing a general understanding of the structure and function of human body, 

from the aspects of molecular biology, physiology and pathology. Topics include circulation, nervous 

system, digestion, endocrinology and reproduction, and respiratory systems, etc. Emphasis will be vital 

scientific information for the prevention and treatment of diseases. Students will learn how to evaluate 

and analyze physiological signal and data. Also students are seen as an integral part of the total health 

care team within hospitals, liaising with other health professionals and patients. 

 

A4153000     Pratical Training 

1 hours,1 credits 

Elective 

This course will provide students to achieve the practical experience by out-of-school training courses. 

Students can establish the correct concept about the system and workplace of the bio-technological 

companies. The practical training activities will enable students to communicate with the people and 

increase the career competition after graduation. 

 

A4160100     Research on Special Topic (III)   

1 hours, 1 credits 

Elective  
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This course provides undergraduate research opportunities for faculty and students at predominantly 

undergraduate institutions.  The Department of Biological Science and Technology at the ISU believes 

that faculty members enhance their teaching and contribution to society by remaining active in research 

and by involving undergraduates in research. 

 

 

Senior  
                                                                                    

 

A4160200     Seminar (IV)   

1 hours, 1 credits 

Required  

This seminar course focuses on the current techniques and findings of research in biomedical science 

and technology.  The format of the course is that each faculty member will lead a discussion on 

assigned papers on a particular topic of her/his interest.  This session will serve as ground work for 

doing hands on bench work in the subsequent semesters. 

 

A4161100     Special Topics in Immunology   

3 hours, 3 credits 

Elective  

The goal of this course is to polish students’ skills to review what they have learn during the past 3.5 

years and to learn how to search and organize updated information regarding the immunological 

methodology. It will be a two-way teaching, i.e. the participation of subject presentation and discussion 

counts a big portion in this course. I will assign each student a subject to present and a group discussion 

will be followed. Topics in this course will be reviewing of monoclonal antibody, structure of 

immunoglobulin, cytokines, antibody purification and separation system, immunoassay, 

over-the-counter test kits, over-the-counter tests such as Clearblue pregnancy test and Clearblue 

ovulation test, cellular immunoassay, flow cytometric analysis and functional assays, immunological 

tests for diseases, rapid viral diagnosis, lab-on-chip, micro- and nanoscale immunoassay, delayed-type 

hypersentivity skin test, evaluation of phagocytic cell function etc. Through this training, students will 

connect their knowledge on immunology to clinical and therapeutic application.  

 

A4161800     Tumor Biology   

3 hours, 3 credits 

Elective 

Tumor Biology course covers physical and chemical carcinogenesis. Special emphasis will be upon 

molecular aspects of the interaction of the carcinogenic agents with mammalian cells and the 

subsequent mutagenic and metabolic consequences of such interactions. The topics of oncogene 

activation and tumor suppressor gene inactivation induced by carcinogens during multi-stage 

carcinogenesis will be emphasized. The molecular biology techniques used in the study of 

carcinogenesis will also be covered. 

 

A4160600     Applied Microbiology   

3 hours, 3 credits 

Elective 

Applied Microbiology is the extended course for the Microbiology. This course will focus on the study 

of production and application of microbial products in industry. Several subjects will be covered in this 

class: reviewing of microbial diversity; production of proteins through bacteria, recombinant and 

synthetic vaccine, microbial insecticide, microbial enzyme, microbial polysaccharide, microbial 

polyester and microbial amino acid. In addition to one-way lecture, students enrolled in this class will 

be assigned to give a short report regarding any related current topics to connect knowledge with our 

daily life. Case report and example-search will be included in this course. 

 

A4151200     Biomolecular Modeling   

3 hours, 3 credits 

Elective 

The beginner is guided through the first modeling experiment, and the routine user of modeling 

software provided with invaluable troubleshooting hints. With a clear focus on biomolecular modeling 



Biological Science & Technology    

as an integrative theme, topics such as RNA, DNA, protein, and small molecules conformational 

analysis and determination of molecular interaction potentials are covered in their broader 

bioinformatics context. "How and where to get bioinformatic database on websites" in each topic 

describe seminal experiments in bioinformatics practice, showing the details and background to give 

students a sense of doing science. It will provide students with not only the most current information, 

but also with an introduction to the experimental nature of contemporary research on molecular 

modeling. 

 

A4161400     Patent and Law of Biotechnology   

3 hours, 3credits 

Elective 

This course provides students with an introduction to the study of general knowledge for Patent and 

Law of Biotechnology. Topics include characterization of patents, how to research patents, law of 

biotechnology, how to writing patents, introduction of chemical, biomedical, and biotechnological 

patents etc. 

 

A4161000     Cell Engineering   

1 hours, 1 credits 

Elective 

With a clear focus on gene targeting in embryonic stem cells as an integrative theme, topics such as 

gene targeting, nuclear transfer, RNA interference, surrogate tools, in vitro culture and differentiation, 

and transfection of stem cells are covered in their broader biological context. "Key Experiment" boxes 

in each chapter describe seminal experiments in modern cell biology, showing the details and 

background to give students a sense of doing science. "Molecular Medicine" boxes relate basic science 

to clinical practice or potential and show the excitement of molecular discovery and solutions to 

disease. It will provide students with not only the most current information, but also with an 

introduction to the experimental nature of contemporary research. 

 


