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Unit I: Microbial Diversity and Systematics- Classical and modern methods and concepts; Domain and Kingdom concepts in 

classification of microorganisms; Criteria for classification; Classification of Bacteria; 16S rDNA sequencing and Ribosomal 

Database Project. 

Unit II: Microbial Growth and Physiology: Ultrastructure of Archaea (Methanococcus); Eubacteria (E.coli); Unicellular 

Eukaryotes (Yeast); Concept of species and strains; Microbial growth: Batch, fed-batch, continuous kinetics, synchronous 

growth, yield constants, methods of growth estimation, stringent response, death of a bacterial cell. Microbial physiology: 

Physiological adoption and life style of Prokaryotes; Unicellular Eukaryotes and the Extremophiles (with classical example 

from each group). 

Unit III: Microbial Interactions and Infection; Host–Pathogen interactions; Microbes infecting humans, veterinary animals and 

plants; Pathogenicity islands and their role in bacterial virulence. 

Unit IV: Microbes and Environment: Role of microorganisms in natural system and artificial system; Influence of Microbes on 

the Earth’s Environment and Inhabitants; Ecological impacts of microbes; Symbiosis (Nitrogen fixation and ruminant 

symbiosis); Microbes and Nutrient cycles; Microbial communication system; Quorum sensing; Microbial fuel cells; Prebiotics 

and Probiotics. 9 

Unit V: General Virology; Morphology and Ultrastructure of viruses (Bacterial, Plant, Animal, Tumor viruses), Satellite viruses; 

Properties of viruses; Virus like particles-Viroids, prions, Cultivation of viruses in embryonated eggs; General overview of 

bacteriophages, plant and animal viruses (TMV, CsMV, HIV, Rota, Toga, Rhabdo). Economic loss due to important viruses; 

Infectivity assays-Sap transmission; insect vector transmission; Agrobacterium mediated; Gene Silencing-Viral suppression. 
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Classification

 Phenetic classification - Grouping organisms together based on the mutual

similarity of their phenotypic characteristics.

 Phylogenetic classification- These are systems based on evolutionary

relationships rather than external appearance

phylogeny [Greek ] refers to the evolutionary development of a species.

It is based on the direct comparison of genetic materials and/or gene product.

Nomenclature (Binomial system)

• Polynomial system, i.e naming organisms with many names Binomial systems 

were developed by Swedish biologist Carolus Linnaeus (1707–1778) based on 

the anatomical characteristics of plants and animals. 

• The first word in the binomial is the genus name and is always capitalized

• The second word is species name and never capitalized e.g. honeybee, Apis

mellifera
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Divisions of Life

Kingdom systems of classification

• Five-kingdom system (Whittaker, 1960s) - based upon cell type, organization, 

and the means of nutrient acquisition (Monera, Protista, Fungi, Plantae, Animalia)

• Six-kingdom system - differs from five-kingdom system by dividing prokaryotes 

into bacteria and archaea (Bacteria, Archaea, Protista, Fungi, Plantae, Animalia)

• Eight-kingdom system (Cavalier-Smith) - further division of the protists using 

rRNA data and grouping organisms into two empires (Eucaryota and Bacteria) 

containing a total of eight kingdoms [(Bacteria, Archaea), (Archezoa, Protista, 

Plantae, Chromista, Fungi, Animalia)]

• Most adapted  classification system recognizes three domains, a taxonomic level 

higher than kingdom. 

• Domain Archaebacteria, Domain eubacteria , and Domain eukaryotes 

• Domain Eukarya is subdivided into four kingdoms plants, animals, fungi, protists.
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Morphological Characteristics

*Reference- Prescott’s Microbiology Tenth edition
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The Approaches Commonly  Used To Determine Taxonomic Classification

Physiological and Metabolic Characteristics

*Reference- Prescott’s Microbiology Tenth edition
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Binary 

Fission.
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Cell Cycle of E. coli

Initiation of the cell cycle

results from an increase in

the mass of a cell, which

also results in accumulation

of the Dna A protein, which

initiates DNA replication.

As the cell readies for

DNA replication, the

origin of replication

migrates to the center

of the cell and proteins

that make up the

replisome assemble.
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• The ParAB/parS Partitioning System of Caulobacter crescentus. 

• ParB binds each parS site on the two daughter chromosomes. 

• ParA is a cytoskeletal protein that pulls one

• daughter chromosome to the pole opposite the stalk pole of the 

cell. 

• Other proteins are involved in localizing ParA and ParB to their 

respective poles
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