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MICROBIOLOGY / INDUSTRIAL MICROBIOLOGY  
 SYLLABUS  

 
UNIT - I  
History and scope of Microbiology, origin and evaluation of Microorganisms, structure and identification of microbes by  

microscope methods, physical and chemical methods of sterilization and disinfection, Isolation, cultivation, enumeration 

maintenance and preservation of different microorganisms.  Recent classification of microorganisms-bacterial, viral and 

fungal, characteristics of prokaryotes and eukaryotic microorganisms.  Microbial Physiology and metabolism - Nutrition, 

uptake and transport of nutrients in microbes, microbial growth, Aerobic and anaerobic respiration of microbes, Microbial 

Carbohydrate, lipid, protein and nucleotide metabolism-production of microbial toxins.  

UNIT -II  
Analytical Techniques used in Microbiology-concentration of biomolecules, Chromatography methods, Centrifugation and  

Electrophoresis, Cell sorting and flow cytometry, spectroscopy, sequencing of amino acids and nucleotides, Immunology- 

History of immunology, types of immune cells, orans and immune system, types of immunity and immune response to  

various infections, diseases.  Antigen, antibody and their interactions, Humeral and cell mediated immune mechanisms,  

production of vaccines.  Microbial genetics-Genetics of bacteria, viruses and fungi, gene transfer mechanisms in bacteria,  

genome diversity in viruses, genetics of viruses, replication of DNA, RNA, Transposans, Plasmids, regulation of gene  

expression. Recombinant DNA Technology - Vectors, Cloning strategies, transgenic plants and animals,  microbial  

genomics and Proteomics.  

UNIT -III  

Biostatistics - basics of statistics, mean, mode, median and standard deviation, concept of probability,  t , F and Z tests,  

ANOVA, correlation and regression, design of experiments by statistical methods.  Bioinformatics - basics of computer  

science, internet, networking, data bases and tools, Phylogenetic analysis.  Essentials of bacteriology - Pathogenic, non  

pathogenic and beneficial bacteria.  Basics of Virology - isolation, cultivation, purification, replication and transmission of  

plant, animal and microbial viruses, subviral agents.  Medical microbiology-infection, pathogenesis, diagnosis of bacterial,  

viral fungal and parasitic diseases.  

UNIT - IV  

Agricultural Microbiology - Microbes and plant interactions, nitrogen fixation, biofertilizers, biopesticides, plant diseases, 

fish, prawn, mulberry and silk warm diseases and management and control of diseases.  Industrial microbiology-Industrial 

strains of microbes, bioreactors, immobilization of cells and enzymes, downstream processing, industrial production of 

various products, bio fuels, microbial  transformations, microbial production of recombinant molecules, industrial 

application  of microorganisms, patenting, bioethics. Food microbiology - contamination and spoilage, food-borne 

infections, food fermentations, food produced by microbes.  

UNIT -V  
Environmental  microbiology  -  soil,  water  and  atmospheric  microbes,  population  and  community  interactions, 

extremophiles,  methods in microbial ecology, ammonification, nitrification and denitrification, Bio-geo - chemical cycles, 

aerobiology, aquatic microbiology, waste treatment, positive and negative roles of microbes in environment.  Molecular 

cell biology and cancer-cell cycles, tissue transformation and tumerogenesis in plant and animals.  Cancer-biology, tissue 

transformation, Viral and non-virol oncogenes.  
 


