
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  
                                                                                    

 

A4132300      Calculus   

3 hours, 3 credits 

Required  

The main objective of Calculus I am for students to learn the basics of the calculus of functions of one variable. 

They will study limits, differentiation, application of the derivative, application of the definite integral, exponentials, 

logarithms and other transcendental functions, techniques of integration and infinite series. They will also apply these 

ideas to a wide range of problems that include the equations of motion, related rates, curve sketching and 

optimization. The students should be able to interpret the concepts of Calculus algebraically, graphically and 

verbally. More generally, the students will improve their ability to think critically, to analyze a problem and 

solve it using a wide array of tools. These skills will be invaluable to them in whatever path they choose to 

follow. 
 

A4130300     General Chemistry (I)   

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 (I) is to provide understanding of the basic 

concepts about: Matter and measurement, Formulas, equations and moles, Reactions in Aqueous Solution, 

Periodicity and atomic structure, Ionic bonds and some main-group chemistry, Covalent bonds and Molecular 

structure, Thermochemistry, :Liquids, solids, and phase change, Solutions and their properties, Chemical 

kinetics. 

 

A4130400     General Chemistry Lab. (I)   

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. 

 

A4130500     General Biology (I)   

3 hours, 3credits 

Required  

This course provides students with an introduction to the cell structure and functions, genetics, evolution, and 

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

function includes cell structure, cell communication and cell cycle. The field of genetics includes the molecular 

basis of inheritance as well as DNA technology, and the evolution of different species is also introduced in this 

subject. 

 

A4130600     General Biology Lab.(I)   

3 hours, 1credits 

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 

basic microscopic techniques, the organization of cells, osmotic activity in animal and plant cells, DNA 

extraction, separation and identification of plant pigments, and plant diversity. 

 

A4132500     English For Biological Science and Technology 

2 hours, 2credits 

Required  

The English for Biological Science and Technology course introduces terminology commonly used in modern 

biotechnology.  The vocabulary covers general biology, molecular biology, biochemistry, cell biology, 

microbiology and the immunology, genomics, analytical chemistry, as well as organic and pharmaceutical 

chemistry.  The teaching goal of this course is to benefit the freshman students for better understanding of the 
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technical terminology in biotechnology. 

 

A4188800     Man and Health Care(I) 

1 hours, 1credits 

Required  

This course aims to introduce the anatomy, physiology, pathology, and pharmacology in our medical college. It 

was a general introduction course to incorporate all eight departments in our medical college. 

 

 

Sophomore  
                                                                                    

 

A4140000     Microbiology   

3 hours, 3 credits 

Required  

This course is an introduction to the biology and ecology of microorganisms. The course also introduces basic 

biological principles as we apply microorganisms. The course also gives a historical perspective of microbiology 

and covers the fundamental aspects of microbial cultivation, nutrition, control, metabolism, physiology, structure 

and genetics. We will also discuss the experimental basis of microbiology, the diversity of microorganisms, and 

the roles of microorganisms in food, agriculture, and biotechnology. 

 

A4140100     Microbiology Lab.   

3 hours, 1credits 

Required  

The purpose of this course is to provide fundamental training in the handling and recognition of microorganisms 

and analysis of metabolites. The intention is to provide the student with an organized, user-friendly teaching 

material to better enable student to understand laboratory aspects of microbiology as well as to hopefully make 

learning laboratory material. Each lab exercise is set up as a complete module that demonstrates some 

microbiological principle or technology. Ten experiments will be provided in this course which include three 

major categories of microbiology. 

 

A4143200     Organic Chemistry (II) 

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. 

 

A4143200     Organic Chemistry Lab.   

3 hours, 1 credits 

Required  

Laboratory is an integral component of chemistry. Students will be performing experiments designed to assist in 

the reaction and understanding of material covered in lecture. This course is designed to give students hands-on 

experience with basic techniques used for the preparation, separation, purification, identification and synthesis of 

organic compounds. Students will also learn some instrumental techniques and be required to keep a 

laboratory-grade notebook, to write discussions summarizing their laboratory findings, and to familiarize 

themselves with safety information sources. 

 

A4140600     Biochemistry (I)   

3 hours, 3 credits 

Required  

Biochemistry 1 begins with a look at the structure and function of biological molecules, with a particular focus 

on proteins, carbohydrates, lipids, nucleic acids. Topics covered include chemical principles of biologic systems; 

chemical and physical properties of amino acids, proteins; protein structure and stability; different forms of 

carbohydrates; different forms of lipids; and nucleic acids. The course also provides an introduction to the 
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molecules, macromolecules, and processes found in living systems. The corresponding higher-order structures, 

i.e. proteins, nucleic acids, membranes, and polysaccharides, are related to their biological functions. 

This biochemistry course gives students a fundamental understanding of the molecular basis for the function 

(and malfunction) of living tissue. This course provides a clear conceptual picture of the overall organizing 

principles and fundamental chemical forces that underlie life. In many ways, biochemistry functions as the most 

fundamental basic sciences and provides a foundation for other basic science courses and clinical science courses 

that will follow. 

 

A4140700     Biochemistry Lab (I)   

3 hours,1 credits 

Required  

Biochemistry lab I will start with training students basic skills such as how to use pipettes, how to make buffers, 

how to calculate dilutions, then will showing them how to use simple instruments such as pH meter,  

spectrophotometer, hot plate and balance. Ten experiments will be provided in this course which include three 

major categories of biochemistry: (1) chemistry of carbohydrates- tests for monosaccharides, disaccharides and 

polysaccharides, (2) chemistry of lipids- tests for acidification of lipid, TCA to separate lipids and (3) chemistry 

of proteins- test to identify amino acids, peptide concentration and protein concentration. Students suppose to 

learn how to use basic biochemistry instruments and how to define and characterize carbohydrates, lipids and 

proteins. 

 

A4131400     Introduction to Computer Science   

3 hours,3 credits 

Elective  

The ability to use computer effectively is increasingly important in the biology-related fields. This course will 

include both lectures and lab sections. Upon completing this course, students will become familiar with both 

Windows and Unix working environments. Topics include computer hardware, operating system, application 

software, and networking. 

 

A4141200     Biostatistics   

3 hours, 3 credits 

Elective  

This course provides an introduction to the use of statistical techniques in biomedical and behavioral research.  

The course will cover common descriptive statistics including the mean, median, and standard deviation as well 

as techniques for testing hypotheses (analysis of variance, t-tests, regression and nonparametric methods) and 

issues in sampling and design of experiments. 

 

A4142800     Base Engineering Mathematics   

3 hours, 3 credits 

Elective  

The main object of the Base Engineering Mathematics is to learn the basic concepts of the Engineering 

Mathematics. Students will study first-order ODEs, second-order ODEs, higher-order ODEs, Linear algebra, 

Vector calculus, etc. These contents will provide students comprehensive and up-to-date resources for the future 

study in engineering, physics and computer science fields. Basic Calculus is the prerequisite for this course. 

 

A4141500     Analytical Chemistry   

3 hours, 3 credits 

Elective  

The purpose of this course is to provide a thorough background in chemical principles that are particularly 

important to analytical chemistry. Lectures will be covered both fundamental and practical aspects of chemical 

analysis including the basic concepts and principles of quantitative analytical chemistry, gravimetric methods, 

electrochemical methods, spectrochemical methods, titration methods  and Instrumental analysis including 

UV、GC、HPLC etc. In addition, we want students to development an appreciation for the difficult task of 

judging the accuracy and precision of experimental data and to show how these judgments can be sharpened by 

the application of statistical methods and obtain high-quality analytical data. 

 
A4141700     Techniques and Theory of Bioengineering   

3 hours, 3 credits 

Elective  
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The purpose of this course is to provide fundamental training in the inoculation and incubation of 

microorganisms, handling of fermentation processes, tissue culture and application of enzymes. The intention is 

to provide the student with an organized, user-friendly teaching material to better enable student to understand 

laboratory aspects of biotechnology as well as to hopefully make learning laboratory material. Each lab exercise 

is set up as a complete module that demonstrates some biotechnology principles. 
 
 
Junior  
                                                                                    

 

A4150000     Seminar (I)   

1 hours, 1 credits 

Required  

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, and the knowledge 

obtained during reporting and discussion could be the foundation for their future research. 

 

A4142000     Cell Biology   

3 hours, 3 credits 

Required  

This course will involve in-depth analysis of eukaryotic cell structure and function, including membrane 

structure and transport, cellular organelles and the cytoskeleton, and cell communication. Emphasis will be on 

experimental approaches to understanding concepts in cell biology. 

 

A4142100      Cell Biology Lab.   

3 hours, 1 credits 

Required  

This is the major-specific mandatory lab course for Biological Science and Technology Majors in their second 

year.  Students will be introduced to the theoretical methodology of the life sciences. Lectures and hands-on 

exercises will include chemical and biological safety, note-taking in the laboratory and the writing of lab 

protocols but also the various techniques used to obtain scientifically valid information on a particular topic from 

the literature and the databases on the internet. A brief introduction to computing in the chemical and 

biochemical sciences, to image analysis, to data analysis, and to animal model systems will also be given.  

Methods in this module will include the isolation of an enzyme and its characterization in a kinetic assay, gel 

electrophoresis and Western blotting, the isolation of carbohydrates, the enzymatic digestion of lipids including 

product analysis, isolation and characterization of a plasmid, and the polymerase chain reaction. 

 

A4151600     Introduction to Drug Design   

3 hours, 3 credits 

Elective  

Pharmacy can make a huge amount of profit in the biotechnology industry. Therefore, this course provides 

students to understand how to develop and design the new medicine with biotechnology, from the modification 

and synthetic of a series of medicine structure, computer-aided drug design, quantitative structure-activity 

relationship, experimental design, tests of bioactivity, developments of high technologic pharmaceutical 

formulations, clinical trials, etc. We want to make students to understand the whole medicine development 

completely. 

 

A4151000     Immunology   

3 hours, 3 credits 

Elective  

This course provides students with an introduction to human immune system and how its successes, failures, and 

compromises affect the live of each and every one of us. The contents include elements of the immune system, 

innate immunity, B cell and T cell development, B and T cell-mediated immunity, the body’s defenses against 

infection, over-reactions of the immune system, transplantation, and basic tumor immunology. 

 

4151100     Immunology Lab   
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3 hours, 1 credit 

Elective  

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

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

include blood examination, isolation of peripheral lymphocytes, antibody purification, antibody detection by 

enzyme-linked immunosorbent assay, immunohistochemistry and manipulation of paraffin tissue section. 

 

A4150900     Chemistry of Microbial Metabolic Pathways   

3 hours, 3 credits 

Elective  

The main objective of this course is for students to continue learning the basics of the metabolic pathways of 

microorganisms and to give students an advanced understanding of microbes. This course covers a comparative 

study of metabolic pathways of the prokaryotes with emphasis on anabolic metabolism, nutrient assimilation, 

and energy generation. 

 

A4161200     The Genetic Basis of Diseases   

3 hours, 3 credits 

Elective  

This lecture course will consider the current issues in studying the genetic basis of diseases, such as diabetes, 

cardiovascular disease, cancer, Alzheimer's disease, schizophrenia and epilepsy, with a particular emphasis on 

neuropsychiatric conditions.  Genetic-epidemiologic study designs, including family, twin and adoption studies, 

as well as mode of inheritance analyses, and their role in setting the framework for understanding the genetic and 

non-genetic components of a disease will be discussed.  

A major focus will be the identification of specific gene effects using both linkage and association analysis.  

The efficiency and robustness of different designs for such analysis will be disussed.  How evidence from 

genetic-epidemiologic studies informs both the design and interpretation of molecular genetic studies will be 

discussed.  Recent discoveries of genes for both Mendelian and non-Mendelian diseases will guide the 

discussion of the various methodologic issues. 

 

A4152700     Molecular Genetics   

3 hours, 3 credits 

Elective  

Molecular genetics will cover subjects in mitosis and meiosis; sex determination and sex chromosome; 

chromosome mutations, linkage and chromosome mapping in eukaryotes; genetic analysis and mapping in 

bacteria and bacteriophages; DNA structure and DNA sequence organization; gene mutation and DNA repair; 

regulation of gene expression; recombinant DNA technology and briefly introduction of Genomics and 

Proteomics. In addition to one-way lecture, students enrolled in this class are encouraged to give a short oral 

report regarding any genetics-related current topics to connect the basic knowledge with our daily life. 

 

A4151300      Bioinformatics   

3 hours, 3 credits 

Elective 

Developing bioinformatics skills is essential for many areas of biological research.  In this class, we will 

introduce the background theory in bioinformatics and many software tools used in the bioinformatics research.  

Topics include introduction to biological databases, protein physicochemical property analysis, post-translational 

modification, motif identification, DNA sequence processing, restriction map and primer design, gene finding 

and prediction, repetitive sequence analysis, sequence alignment and algorithms, phylogenetic analysis, and 

protein structure modeling. 

 

A4142500      Bioinformatics Lab   

3 hours,1 credits 

Elective 

Based on the knowledge learned from the bioinformatics course, students will have the hands-on experiences to 

solve various biological problems.  Topics include using biological databases, protein physicochemical property 

analysis, post-translational modification, motif identification, DNA sequence processing, restriction map and 

primer design, gene finding and prediction, repetitive sequence analysis, sequence alignment and algorithms, 

phylogenetic analysis, and protein structure modeling. 
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A4152500     Research on special topic (II)   

1 hours, 1 credits 

Elective 

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  
                                                                                    

 

A4160000     Seminar(III)   

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. 

 

A4162100     Proteomic 

1 hours, 1 credits 

Elective 

Genomics and proteomics had already spawned a revolution in the way in which genetics is taught in universities, 

approached by academic researchers, and applied by pharmaceutical and agricultural research companies. It 

provides an affordable and up-to-date introduction to the field that is suited to advanced undergraduate or early 

graduate courses. Bioinformatic principles and experimental strategies are explained side-by-side with the 

experimental methods, establishing a framework that allows students to explore topics and the literature at their 

own pace. 

 

A4160500     Biomaterials   

3 hours, 3 credits 

Elective 

This course will lead students into the beautiful world of various materials used in biomedical field. Topics 

regarding overview of biomaterials, structure and properties of materials, metals, ceramics, synthetic polymers, 

biopolymers, and tissue applications will be covered in this course. Basic Chemistry and Organic Chemistry are 

two prerequisites for this course. 

 

A4160800     Tissue Engineering   

3 hours, 3 credits 

Elective 

This course provides students an introduction to the study of general knowledge for Tissue engineering. Topics 

include overview of tissue engineering, methods of proliferation and differentiation for human stem cell, 

structure and properties of materials, production of 3D scaffolds, and tissue applications, etc. A course in basic 

chemistry and general biology are the prerequisites for this course. 

 

A4161300     Medical biotechnology   

3 hours, 3 credits 

Elective 

Recombinant DNA technology, or genetic engineering, has revolutionized our understanding of life at the 

molecular level-giving us a detailed picture of the living cell's functions and spawning diverse biotechnologies 

that use molecules, cells, tissues, and even entire organisms. By focusing on select applications and strategies, 

this volume exemplifies the convergence of biological, chemical, and informational advances in the discovery of 

novel targets and drugs. This multidisciplinary approach, essential to the development of commercial therapeutic 

molecules, includes carefully selected real-world examples from the pharmaceutical and biotechnology 

industries. Specific topics covered include: Genome Based Medicine and the Human Genome Project, Human 

Gene Therapy, Combinatorial Chemistry, Rational Drug Design, and Reengineering the Immune System. 
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A4160300     Research on Special Topic (IV)   

1 hours, 1 credits 

Elective  

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. 

 


