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Unit I: Fundamentals of Microbiology

History and scope of microbiology, Bacterial Classification- Basis of Bacterial classification;
conventional; molecular and recent approaches to polyphasic bacterial taxonomy, functional
anatomy of prokaryotic and eukaryotic cells, microbial nutrition, growth, and control.

Unit II: Microbial diversity and Microbial interactions

Archaea, Eubacteria, Protists, Microbial interactions (Commensalism, mutualism, parasitism,
predation, etc), distribution of normal microbiota in human body, microbial communication
system, bacterial quorum sensing, prebiotics, probiotics and synbiotics, fecal microbial
transplant (FMT), chemotaxis.

Unit III: Microbial diseases, and control

Principles of disease and epidemiology (Virulence and mode of transmission, emergence of
new diseases, nosocomial infections), etiology and classification of infectious diseases,
microbial mechanisms of pathogenicity, diagnosis of microbial diseases, antimicrobial drugs
(Levels of antimicrobial activity, factors affecting effectiveness of drugs, antibacterial, antiviral
and antifungal drugs, drug resistance), biomaterial interaction with microbes and cancer cells
(Hydrogels, collagen, etc).

Unit I'V: Food and Industrial Microbiology

Microorganisms and food spoilage-Intrinsic and extrinsic factors, food preservation
alternatives-filtration, low or high temperature, Disease transmitted by foods, detection of
disease causing-microorganisms, microbiology of fermented foods-dairy products, meat and
fish, wine beer and other alcoholic beverages, bread and other fermented plant products,
microorganisms as source of food. Industrial microbiology and new biotechnology, microbial
culture, medium development and growth conditions, Strain selection, improvement and
preservation. Major products of industrial microbiology-antibiotics, amino acids, organic acids,
Molecular biology and Biotechnology-antibiotics, amino acids, organic acids, bioconversion
process, modification of gene expression, design of protein and peptides, hypermutation and
evolutionary biotechnology, vectors for product expression. Bioinsecticides, biopolymers,
biosurfactants, biodegradation stimulation, biosensors, impacts of microbial biotechnology.

Unit V: Microorganisms and the Environment

Microorganisms as components of the ecosystem-microorganisms and the structure of the
ecosystem, the physiological state of microorganisms in ecosystem, nutrient cycling process-
carbon cycle, sulfur cycle, nitrogen cycle. Interactions between microorganisms and metals,



organic substrate use by microorganisms, disease causing microorganisms-survival and fate,
genetically engineered microorganisms. Marine and freshwater environments-nutrient
concentrations, gradients, surfaces and biofilms, microbial mats. Microbial community of
marine and freshwater environments, important microorganisms, the marine environment, the
freshwater environment, wastewater treatment, water and disease transmission, water
purification, microbiological analysis of water, water and human diseases, ground water quality
and home treatment systems. Terrestrial environments-the environment of soil
microorganisms, soil microorganisms, insects and other animals-their contribution to soil,
microorganisms and the formation of different soils, soil organic matter and soil fertility, soil
microorganisms and interaction with the atmosphere.
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