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1. Botany (FE¥Z)

Botany is a basic course of the students majoring in Biotechnology. Lectures and
discussions about structure and developmental processes of various plants enables that
students have a preliminary understanding of the structural characteristics of the plant
at the levels from cell to tissue, organ and individuals, and of the basic knowledge of
plant classification. Through the experiment, students may be trained to improve their
abilities to analyze, design and try to resolve problems.
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2. Zoology (Bh¥1%)

Botany is a basic course of the students majoring in Biotechnology. Lectures and
discussions about typical structure and morphology of various animals enables that
students have a preliminary understanding of the structural characteristics of the
animals, and of the basic knowledge of animal classification. Through the experiment,
students may know the process of animal development from simple to complex, from
aquatic to terrestrial, and may enhance the consciousness of protect animals and
protect our natural environment.
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3. Introduction to the major of biotechnology (AE¥H AL
2

This is a basic course for the freshman majoring in Biotechnology. Several professors
will introduce the basic information to the freshman about this major, including the
biotechnology major undergraduate student training scheme, preliminary knowledge
of main courses of this major so that the students may adapt to university studies as
soon as possible and may know somewhat the required courses and trainings that they
must complete.
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4. Concepts of biotechnology (AEWIH AN S



Overview of main types of energy transformations within the cell, role of enzymes
and their action, fates of metabolites. Application of enzymes to biotechnology
processes. Growth and handling. Structure, function, modes of replication or
transmission of selected bacteria, viruses. Roles of microorganisms in disease, role in
environmental cycles, industrial applications of microorganisms, use of
microorganisms in biotechnology. Principles of major molecular biology and genetic
engineering techniques, including restriction enzymes and their uses, major types of
cloning vectors, construction of libraries, Southern and Northern blotting,
hybridisation, PCR, DNA typing. Applications of above techniques in human health,
medicine, agriculture and the environment. Introduction to the human genome project,
gene therapy, molecular diagnostics, forensics, creation and uses of transgenic plants
and animals, animal cloning, use of micro-organisms in industrial biotechnology.
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5.Microbiology (UAEMF)

This course is a degree professional course of students majoring in Biotechnology. The course
introduces a survey of micro-organisms, structure and function of bacterial cells,
microbial metabolism including photosynthesis, nutrition and growth of bacteria,
counting techniques, microbial genetics, and how to control of microbial growth,
sterilisation and disinfection.
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6. Biochemistry (AE¥I{b%)

This course introduces the structure, chemical properties and function of the main
classes of biomolecules including monosaccharides, polysaccharides, amino acids,
peptides and proteins, fatty acids, triacylglycerols and related lipids, nucleotides and
nucleic acids. Protein architecture and its relationship to protein function. Enzyme



kinetics, reaction mechanisms, methods for enzyme assay and analysis, inhibition of
enzyme activity. Reactions of glycogenolysis, glycolysis, Krebs cycle and oxidative
phosphorylation. Overview of nitrogen catabolism and lipid catabolism and their
integration with carbohydrate catabolic pathways. Practical program to support the
above theory including spectrophotometry, quantitative and qualitative analysis of
carbohydrates and proteins, handling of enzymes and determination of their Kinetic
properties. Of course also safety in the laboratory.
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7.Cell Biology (ZHAEYI=F)

This course is a degree professional course of students majoring in Biotechnology.
The course introduces the structures and functions of the cell (membrane structure and
organelles, nucleus and chromosomes, cytoskeleton), life process of the cell (signal
transduction, cell division and differentiation, cell aging and death), and the origin
and evolution of the cell, on a microscopic, submicroscopic and molecular level.

WA AR AR AL — T 2 A RAR, Z R B TR R o1
P BB AR DR (A S . AR gs ik, 4 E 28, 4
M aidfE (B 51T AR RMmate. IR DL GH I E I A
AL .

8. Genetics (GBfE%)

This course mainly introduces the genetic rules; sex linked inheritance; genetic
analysis of fungi, viruses, bacteria; quantitative traits; extranuclear inheritance; the
types and mechanism of genetic recombination; epigenetics; population genetics.
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9. Molecular biology (4rFHEM%)



This course mainly introduces the structure and function of biological
macromolecules; the principles of gene expression and regulation in prokaryotes and
eukaryotes, including regulation of transcription, RNA processing, genetic code and
tRNA, protein synthesis; the research methods of molecular biology.
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10. Physiology (&%)

Through lectures and practical exercises, theoretical and practical material forming
the introductory concepts for the course are presented. These concepts are basic and
will provide the student with various skills in scientific method and laboratory
techniques, analysis and safety. The course include: cellular physiology, homeostasis,
neural physiology, sensory physiology, blood physiology, digestive physiology,
respiratory physiology, energy metabolism, endocrine and reproductive physiology.
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11. Research skills in Science (BIHERFFRFLTT)

Literature review: abstracting and paraphrasing, citations and bibliographies.
Identification of proposed research topic, methodology and hypotheses. Research
preparation: Problem formulation, research design, objectives and scope, ethics.
Planning strategies, information sources, time management and team work. Research
methodologies appropriate to the sciences. Research presentation and follow up:
layout, style, press release and follow-up strategies.
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12. Environmental microbiology (HFIBIAYIZ)

Role of micro-organisms in food spoilage. Food borne pathogens and toxins, control
methods, food preservation methods. Viruses host-parasite relationships. The immune
system of host responses to infection. Clinical and diagnostic microbiology.
Fermentation microbiology: manufacture of food, bioreactors.
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13. Environmental biology (FAEAMI%)

The biological transport and transformation of environmental pollutants. The effects
of environmental pollutants on life. The survey of the biological effects of pollutants.
Survey and biological assessment of the environmental quality. Principles and
methods of biological purification. The applications of gene engineering in
bioremediation of environmental pollution. The applications of fermentation
engineering in controlling environmental pollution. Bioremediation of the polluted
environment.
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14. Environmental Biotechnology (HABAMIFA)

Content will vary according to modern trends in biotechnology and is expected to
include: Environmental role of biotechnology in sustainable development including
grey water treatment and microbiological safety of grey water. Bioremediation and
biomass utilisation. Plant and agricultural biotechnology. Microbial fermentations —
organisms, culture conditions, metabolic processes. Downstream processing in
biotechnology. DNA and protein microarrays. Human cell growth and Tissue
Engineering. Nanotechnology and molecular motors.
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15. Biochemistry of Genes and Proteins (EFEFME [ REYL
L
¥)

Gene structure, mutations in genes and their effects, particularly in relation to human
genetics diseases. Variable repetitive DNA sequences, VNTRs, microsatellites,
applications of these in DNA typing, with particular reference to forensic science.
Genetic recombinations in gene complexes encoding antibodies and their significance
for the human immune system. Faulty recombination and its implications to gene
structure, function, genetics. Chromosomal rearrangements and their effects.
Introduction to the laboratory applications of the above information wherever
appropriate, e.g., techniques based on DNA structure and replication (e.g., DNA
sequencing, hybridisations, PCR) in forensic, genetic diagnoses, drug design.
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