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Introduction to Microbiology1.

Microbiology Origins-Historical Background2.

Microbial Taxonomy3.

Microbiology - Introduction, Branches of Study, Major Fields in Microbiology, Importance

of Microbiology. Microorganisms-  Major types, Roles of Microorganisms in various fields.

Cells.

Discovery of Microorganisms- Robert Hooke, Antonie Van Leeuwenhoek. Spontaneous

Generation Conflict- Aristotle, 17th Century Proponents, Francesco Redi, John Needham,

Lazzaro Spallanzani. Disproving Spontaneous Generation- Louis Pasteur. Other Important

Contributors in Microbiology- Edward Jenner, Joseph Lister, John Tyndall, Robert Koch,

Alexander Fleming, Ferdinand Julius Cohn, Fanne Hesse, Richard Petri, Paul Ehrlich, Hans

Christian Gram, Martinus Willem Beijerinck, Sergei Winogradsky. Notable Scientists

Contribuitions- related to Microbiology. Golden Age of Microbiology- First Golden Age of

Microbiology, Second Golden Age of Microbiology, Third Golden Age of Microbiology. Era

of Molecular Biology

Taxonomy. Polyphasic Taxonomy- Phenetic Classification, Phylogenetic Classification, &  

Genotypic Classification. Classification- Historical Classification, Two-Kingdom

Classification, Three-Kingdom Classification, Four-Kingdom Classification, Five-Kingdom

Classification. Drawbacks in the Evolution of Biological Classification Systems. The Three-

Domain System of Classification. Classification of Prokaryotes- Bergey’s Manual of

Systematic Bacteriology. Classification of Eukaryotes. Classification of Virus. Taxonomic

Hierarchy. Nomenclature- Binomial Nomenclature. Identification.

4. Visualizing Microorganisms
Staining of Specimens: Using Dyes - Staining of Specimens- Simple Staining, Negative

Staining, Differential Staining- Gram staining, Acid-fast staining, Other Specialized

Stainings- Endospore staining, Capsule staining, Flagella Staining, Without using Dyes -

Staining of Specimens- Negative Staining, Shadowing, Freeze-etching.
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5. Microscopy
Microscopy. Historical Microscopy - Antonie van Leeuwenhoek. Compound Microscope.

Light Microscopy- Brightfield Microscopes, Darkfield Microscopy, Fluorescence

Microscopes, Phase-Contrast Microscopy, Confocal Microscopes. Electron Microscopy.

Types of Electron Microscope: Transmission Electron Microscope (TEM), Scanning Electron

Microscope (SEM). 

Microbial Growth6.
Requirements for Growth: Physical Requirements- Temperature, pH, Oxygen, Chemical

Requirements- Carbon, Nitrogen, Sulfur, and Phosphorus, Trace Elements, Organic

Growth Factors. Laboratory Culture of Microbes: Culture Media- Solid Culture Media, Liquid

Culture Media, Semisolid Culture Media, Chemically Defined Media, Basal Media, Complex

Media, Anaerobic Growth Media, Selective and Differentia﻿l Media, Enrichment Culture,

Transport Media. Special Culture Techniques. 

Microbial Genetics8.

Physical Methods of Microbial Control: Heat, Pasteurization, Sterilization, Moist Heat

Sterilization, Dry Heat Sterilization, Filtration, Low temperatures, High pressure,

Desiccation, Osmotic pressure, Radiations- Ionizing Radiation, Nonionizing Radiation.

Chemical Methods of Microbial Control: Phenolics, Heavy Metals, Mercury, Silver, Copper,

Nickel, and Zinc, Halogens, Alcohols, Surface-Active Agents (Surfactants), Bisbiguanides,

Alkylating Agents, Peroxygens, Supercritical Fluids, Chemical Food Preservatives, Other

Common Chemical Preservatives.

Microbial Growth Control7.

Introduction, Structure of DNA, Structure of RNA, Ribosomal RNA (rRNA), Messenger RNA

(mRNA), Transfer RNA (tRNA), Genetic codon, Prokaryotic genome, Eukaryotic Genome,

Viral genome. Replication: Bacterial DNA Replication, Replication of Phage. Transfer of

DNA: Restriction and Other Constraints on Gene Transfer, Recombination Mechanisms.

Gene transfer- Gene Transfer Mechanisms: Conjugation, Transduction, Transformation.

Plasmids- Resistance Plasmids (R Plasmids), Transposons (jumping genes),

Bacteriocinogens, Gene Expression- Regulation of Gene Expression. Mutations- Types of

Mutations: Missense Mutation Types- Conservative Missense Mutation, Non-Conservative

Missense Mutation, Rearrangements, Occurrence of Mutations, Causes of Mutation, The

Study of Mutations, Fluctuation Test, Replica Plating, Ames Test.
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Biotechnology and DNA Technology9.
Recombinant DNA Technology, Seven Main Steps in Recombinant DNA Technology,

Applications of Recombinant DNA, Tools of Biotechnology: Restriction Enzymes, Cloning

Vectors, Competent Host. DNA cloning: Creating the clone, Transformation, Vector

Selection, Isolating the Clone, DNA Sequencing, In Vitro Mutagenesis. Gene Therapy-

Genomics, Genome Project.

Bacteria10.
General Characteristics, Classification of Bacteria, Structure of Bacteria- Essential

Componenets: Cell Wall, Cytoplasmic membrane, Ribosomes, Nucleoid, Non Essential

Components: Capsule, Glycocalix, Flagella, Pili & fimbriae, Plasmids, Cytoplasm,

Peptidoglycan, Special Component of Gram Positive Bacteria:  Teichoic acids, Special

Components of Gram Negative Bacteria: Outer Membrane, Lipopolysaccharide layers,

Periplasmic space. Sporulation, Growth of Bacteria: Bacterial Division, Generation Time,  

Phases of Growth/ Bacterial Growth Curve, Maintenance of Cells in the Exponential Phase,

Factors Affecting Growth of Bacteria, Bacterial Nutrition, Staining (Bacteria):  The Gram

Stain, The Acid-Fast Stain, Negative Staining, The Flagella Stain, The Capsule Stain, Spore

Stain.

Fungi11.
General Characteristics, Life Cycle of Fungi- Asexual Spores, Sexual Spores, Nutritional

Adaptations of fungi, Importance of Fungi, Classification of Fungi- Chytridiomycota (True

Fungi) The Chytrids, Zygomycota (Conjugated Fungi), Ascomycota (Sac Fungi),

Basidiomycota (Club Fungi), Glomeromycota, Deuteromycota (imperfect fungi), Other

fungus-like organisms: Myxomycota, Plasmodiophoromycota, Oomycota. Classification of

Fungi (Based on Mode of Nutrition).  Reproduction of Fungi- Sexual Reproduction, Asexual

Reproduction.

Fungal Infections - Mycoses12.
General Characteristics, Classification of Fungal Infections Based on Tissues: Superficial

Mycoses- Pityriasis Versicolor, Tinea Nigra, Black Piedra, White Piedra, Cutaneous Mycoses-

Dermatophytes, Subcutaneous Mycoses- Mycetoma, Chromomycosis, Sporotrichosis,

Rhinosporidiosis. Systemic Mycoses: Coccidioidomycosis, Paracoccidioidomycosis,

Histoplasmosis, Blastomycosis, Cryptococcosis. Opportunistic Fungal Infections:

Candidiasis,   Aspergillosis,  Zygomycosis  (Mucormycosis/Phycomycosis),  Pneumocystosis,
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Viruses13.
General Characteristics and Features of Viruses, Discovery of Viruses, Nomenclature and

Classification of Virus- ICTV Classification, Baltimore Classification. DNA-Containing

Viruses: Parvoviruses, Anelloviruses, Polyomaviruses, Papillomaviruses, Adenoviruses,

Hepadnaviruses, Herpesviruses, Poxviruses. RNA-Containing Viruses: Picornaviruses,

Astroviruses, Caliciviruses, Hepeviruses, Picobirnaviruses, Reoviruses, Flaviviruses,

Coronaviruses, Retroviruses, Orthomyxoviruses, Rhabdoviruses, Paramyxoviruses,

Filoviruses. Virus Structure: Capsid, Envelope. Classification of Viruses by Capsid

Morphology: Helical Viruses, Polyhedral Viruses, Enveloped Viruses, Complex Viruses. Viral

symmetry: Icosahedral symmetry, Helical Symmetry, Complex Structures. Chemical

Composition of Viruses: Viral Nucleic Acid, Viral Proteins, Viral Lipid Envelopes, Viral

Glycoproteins. Replication of Viruses (Life-cycle): Attachment/ Adsorption,  Penetration,  

Uncoating, Biosynthesis, Maturation, Release.

Viral Genetics14.
Mutation, Recombination: Intramolecular recombination, Reassortment, Reactivation.

Nongenetic Interaction between Viral Gene Products, Viral Vectors- Simian Virus 40 (SV40)

as an Expression Vector, Baculoviral Vectors, Retroviral Vectors, Lentiviral Vectors,

Adenoviral Vectors, Adeno-Associated Viral (AAV) Vectors.

Isolation, Cultivation and Identification of
Viruses

15.

Virus Isolation, Virus Cultivation: Animal Inoculation, Embryonated eggs,  Tissue culture.

Detection of Viral Growth in Cell Culture. Viral Assays: Assay of Infectivity of Virus﻿es-  

Quantitative Assay of Infectivity, Quantal Assays of Infectivity. Detection of Viral Proteins

and Other Enzymes, Detection of Viral Genome: DNA Probe, Southern Blot Analysis,

Northern Blot Analysis, Polymerase Chain Reaction (PCR), Reverse transcriptase PCR (RT

PCR). Viral Serology: Hemagglutination Inhibition (HI) Test, Neutralization Test (NT),

Enzyme-Linked Immunosorbent Assays (ELISAs), Western Blot.
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Viral Infections16.
Types of Viral Infections: Acute Viral Respiratory Infections, Viral infections of the

gastrointestinal Tract, Viral Skin infections, Viral infections of the Central Nervous System,

Congenital Viral Infections. Emerging Viral Diseases. Prevention and Treatment of Viral

infections: Antiviral Chemotherapy, Antiviral Agents- Classification of Antiviral Agents-  

Nucleoside Analogs- Acyclovir/Acycloguanosine and Valaciclovir, Penciclovir, Famciclovir,

Ganciclovir, Azidothymidine, Ribavirin, Dideoxynucleosides, Other Nucleoside Analogs-

Adenosine Arabinoside, Zidovudine (AZT), Cidofovir (HPMPC), Non-nucleoside polymerase

inhibitors, Protease inhibitors, Neuraminidase Inhibitors, M2 Channel Blockers,   

Interferons. Viral Vaccines: Killed-Virus Vaccines (Inactivated), Attenuated Live-Virus

Vaccines.

Algae16.
General Characteristics, Roles of Algae in Nature, Classification (Based on Habitat):  

Aquatic Algae, Terrestrial Algae, Specialized Algae. Classes (Based on Photosynthetic

Pigments): Chlorophyceae/Green Algae, Phaeophyceae/Brown Algae, Rhodophyceae/Red

algae. Reproduction in Algae: Vegetative Reproduction, Asexual Reproduction, Sexual

Reproduction. Lifecycle Types of Algae: Haplontic Life Cycle, Diplontic Life Cycle,  

Diplohaplontic Life Cycle, Triphasic Life Cycle.

Protozoa17.
Classification of Protozoa: Sarcomastigophora, Apicomplexa, Microspora, Ciliophora. Life

Cycle Stages of Protozoa:  Trophozoites, Cysts. Reproduction of Protozoa: Asexual

Reproduction, Sexual Reproduction. Nutrition of Protozoa. Medically Important Protozoa:

Giardia lamblia, Trichomonas vaginalis, Entamoeba histolytica, Acanthamoeba and

Other Genera,  Plasmodium Species (vivax, malariae, ovale, falciparum), Toxoplasma

gondii, Cryptosporidium parvum, Balantidium coli, Hemoflagellates (Trypanosoma and

Leishmania).
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