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This course aims to introduce students to the fundamentals of identification, structure, physiology, and genetics of
microorganisms; and the importance of microorganisms in human health, the environment, and in biotechnology.
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( This course aims to introduce students to the fundamentals of identification, structure, physiology, and genetics of
microorganisms; and the importance of microorganisms in human health, the environment, and in biotechnology. >
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Week Periods Topic
1 2 The  history and scope of
microbiology
Prokaryotic and eukaryotic cell
1,2 4 )
structure and function
3 2 Quiz
3,4 4 Microbial nutrition and growth
5 2 Control of microorganisms
5 2 Quiz
6 2 Microbial metabolism and bacterial
genome expression
7 4 The diversity of the microbial world
(Bacteria and Archaea)
8 2 Quiz
9 5 The diversity of the microbial world
(Protists and Fungi)
10 2 Infection and pathogenicity
11 2 Quiz
11 2 Oral presentation (by students)
12,13 4 Non-specific and specific immunity
13 2 Oral presentation (by students)
Microbial diseases detection and
14 2
control
15 2 Oral presentation (by students)
15 2 Applied microbiology
16 2 Oral presentation (by students)
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Chapter 1: The history and scope of microbiology

1.1 Members of the Microbial World

1.2 The Discovery of Microorganisms

1.3 The Conflict over Spontaneous Generation

1.4 The Golden Age of Microbiology

1.5 The Development of Industrial Microbiology and Microbial Ecology
1.6 The Scope and Relevance of Microbiology

1.7 The Future of Microbiology

Key and difficulty: the history, current situation and future of microbiology
Chapter 2: Prokaryotic and eukaryotic cell structure and function
3.1 An Overview of Procaryotic Cell Structure

3.2 Procaryotic Cell Membranes

3.3 The Cytoplasmic Matrix

3.4 The Nucleoid

3.5 Plasmids

3.6 The Bacterial Cell Wall

3.7 Archaeal Cell Walls

3.8 Protein Secretion in Procaryotes

3.9 Components External to the Cell Wall

3.10 Chemotaxis

3.11 The Bacterial Endospore

4.1 An Overview of Eucaryotic Cell Structure

4.2 The Plasma Membrane and Membrane Structure

4.3 The Cytoplasmic Matrix, Microfilaments, Intermediate Filaments, and Microtubules
4.4 Organelles of the Biosynthetic-Secretory and Endocytic Pathways
4.5 Eucaryotic Ribosomes

4.6 Mitochondria

4.7 Chloroplasts
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4.8 The Nucleus and Cell Division

4.9 External Cell Coverings

4.10 Cilia and Flagella

4.11 Comparison of Procaryotic and Eucaryotic Cells

Key and difficulty: the differences between prokaryotic and eukaryotic cell.
Chapter 3: Microbial nutrition and growth

5.1 The Common Nutrient Requirements

5.2 Requirements for Carbon, Hydrogen, Oxygen, and Electrons
5.3 Nutritional Types of Microorganisms

5.4 Requirements for Nitrogen, Phosphorus, and Sulfur

5.5 Growth Factors

5.6 Uptake of Nutrients by the Cell

5.7 Culture Media

5.8 Isolation of Pure Cultures

6.1 The Procaryotic Cell Cycle

6.2 The Growth Curve

6.3 Measurement of Microbial Growth

6.4 The Continuous Culture of Microorganisms

6.5 The Influence of Environmental Factors on Growth

6.6 Microbial Growth in Natural Environments

Key and difficulty: the basic requirements for microbial growth
Chapter 4: Control of microorganisms

7.1 Definitions of Frequently Used Terms

7.2 The Pattern of Microbial Death

7.3 Conditions Influencing the Effectiveness of Antimicrobial Agents
7.4 The Use of Physical Methods in Control

7.5 The Use of Chemical Agents in Control

7.6 Evaluation of Antimicrobial Agent Effectiveness
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Key and difficulty: understand the mechanisms how antibiotics kill microorganisms
Chapter 5: The diversity of the microbial world (Bacteria and Archaea)
Microbial Evolution,Taxonomy, and Diversity

The Archaea

Bacteria: The Deinococci and Nonproteobacteria Gram Negatives
Bacteria: The Proteobacteria

Bacteria: The Low G C Gram Positives

Bacteria: The High G C Gram Positives

Key and difficulty: the characteristics of bacteria and archaea

Chapter 6: The diversity of the microbial world (Protists and Fungi)
The Protists

The Fungi (Eumycota)

Key and difficulty: the characteristics of protists and fungi

Chapter 7: Viruses

16.1 Early Development of Virology

16.2 General Properties of Viruses

16.3 The Structure of Viruses

16.4 Virus Reproduction

16.5 The Cultivation of Viruses

16.6 Virus Purification and Assays

16.7 Principles of Virus Taxonomy

17.1 Classification of Bacterial and Archaeal Viruses

17.2 Virulent Double-Stranded DNA Phages

17.3 Single-Stranded DNA Phages

17.4 RNA Phages

17.5 Temperate Bacteriophages and Lysogeny

17.6 Bacteriophage Genomes

18.1 Taxonomy of Eucaryotic Viruses
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18.2 Reproduction of Vertebrate Viruses

18.3 Cytocidal Infections and Cell Damage

18.4 Persistent, Latent, and Slow Virus Infections

18.5 Viruses and Cancer

18.6 Plant Viruses

18.7 Viruses of Fungi and Protists

18.8 Insect Viruses

18.9 Viroids and Virusoids

18.10 Prions

Key and difficulty: the viral cycle

Chapter 8: Infection and pathogenicity

33.1 Host-Parasite Relationships

33.2 Pathogenesis of Viral Diseases

33.3 Overview of Bacterial Pathogenesis

33.4 Toxigenicity

33.5 Host Defense Against Microbial Invasion

33.6 Microbial Mechanisms for Escaping Host Defenses
Key and difficulty: how pathogens cause infection
Chapter 9: Non-specific and specific immunity

31.1 Overview of Host Resistance

31.2 Cells, Tissues, and Organs of the Immune System
31.3 Phagocytosis

31.4 Inflammation

31.5 Physical Barriers in Nonspecific (Innate) Resistance
31.6 Chemical Mediators in Nonspecific (Innate) Resistance
32.1 Overview of Specific (Adaptive) Immunity

32.2 Antigens

32.3 Types of Specific (Adaptive) Immunity
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32.4 Recognition of Foreignness

32.5 T Cell Biology

32.6 B Cell Biology

32.7 Antibodies

32.8 Action of Antibodies

32.9 Summary: The Role of Antibodies

and Lymphocytes in Immune Defense

32.10 Acquired Immune Tolerance

32.11 Immune Disorders

Key and difficulty: the differences between innate and adaptive immunity
Chapter 10: Microbial diseases detection and control
35.1 Specimens

35.2 Identification of Microorganisms from Specimens
35.3 Clinical Immunology

35.4 Susceptibility Testing

35.5 Computers in Clinical Microbiology

34.1 The Development of Chemotherapy

34.2 General Characteristics of Antimicrobial Drugs

34.3 Determining the Level of Antimicrobial Activity

34.4 Antibacterial Drugs

34.5 Factors Influencing Antimicrobial Drug Effectiveness
34.6 Drug Resistance

34.7 Antifungal Drugs

34.8 Antiviral Drugs

34.9 Antiprotozoan Drugs

Key and difficulty: how to define pathogens

Chapter 11: Applied microbiology

41.1 Water Purification and Sanitary Analysis
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41.2 Wastewater Treatment

41.3 Microorganisms Used in Industrial Microbiology

41.4 Microorganism Growth in Controlled Environments

41.5 Major Products of Industrial Microbiology

41.6 Biodegradation and Bioremediation by Natural Communities
41.7 Bioaugmentation

41.8 Microbes As Products

41.9 Impacts of Microbial Biotechnology

Key and difficulty: microorganisms used in industry

b R H e 2 %% K Textbook and Supplementary Readings

Recommended Textbook:

1. Prescott’'s microbiology, 9th edition

By Joanne, Linda and Christopher (McGraw-Hill International Edition)
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This Course has been approved by the following person or committee of authority
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This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.
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