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First Semester 
PAPER- I : Microbial Biotechnology 

Unit – I: Historical development of Microbial technology 
Introduction – Contribution of Louis Pasteur, Robert Koch, Alexander Fleming, S.A. Wakesman 
and others in the development of microbiology and the early discoveries. Industrially important 
microorganisms. Products obtained from microorganism. Isolation, purification and preservation 
of microbes. Cell culture techniques – aseptic transfer. 
 
Unit – II: Microbes in Medicine 
Clinically important microorganisms and their effects on infection and immunity. Production of 
toxins by microorganism. Disease caused by pathogens and their control. Production of 
medicinally important substances by microbes. Production of useful nonmicrobial products 
produced through recombinant microbes – insulin, vaccines, and antibiotics. Production of 
antibodies in E. coli. 
 
Unit – III: Microbial Products and their bioprocesses 
Single cell protein – Chlorella, Spirullina, Yeasts, Mushrooms – SCP from wastes. Economic 
implications of SCP. Production of wine, vinegar and alcohol. Biofertilizers – 
cyanobacteria, Azospirillum, VAM and Azolla. Strategies applied for drug discoveries. 
 
Unit – IV: Biodegradation and Bioremediation 
Microbes involved in biodegradation of organic wastes and xenobiotic compounds – heavy 
metals, pesticides, insecticides. Bioinsecticides – BT toxin. Biofuels, Microbial hydrogen 
production. biodegradation of oils and petroleum products. 
 
Unit – V: IPR, Biosafety and bioethics 
World Trade Organization (WTO) with reference to biotechnology affairs – Basic 
requirement of patentability, process of patenting, patenting biological materials. National 
& International patent laws. Biosafety protocols – Biological weapons. Principles 
of bioethics – ethical conflicts in biotechnology. 
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Paper - II – Microbial Biodiversity and Molecular Taxonomy 

 
Unit – I: Biodiversity 
Prokaryotic and eukaryotic microbial diversity – bacteria, cyanobacteria, prochlorales, 
cyanelles, microalgae, microfungi, zooplankton & protozoans. Habitats, nutition, 
ultrastructure and mode of reproduction. Isolation, cultivation and preservation of 
microorganisms. 
 
Unit – II: Symbiosis 
Microbial symbiosis - bacterial – Rhizobium & Frankia. Cyanobacterial symbiosis with 
Bryophytes (Anthoceros), Pteridophytes (Azolla), Gymnosperms (Cycas), Angiosperms 
(Gunnera). Lichens, VAM. Structure, nutrition and mode of reproduction of symbiotic 
microorganisms. 
 
Unit – III: Classification 
Introduction, Haekel’s three kingdom concept. Whittaker’s five kingdom concept. Three 
domine concept of Carl Woese. Criteria for classification and identification of microorganisms 
– morphological, physiological & biochemical. Numerical taxonomy. Phage typing. 
Nomencalture – bacteriological code. 
 
Unit – IV: Molecular Taxonomy 
Introduction - DNA finger printing – RFLP, Plasmid profiles, G+C content. Importance of 
16S rRNA in taxonomy & phylogeny. PCR based finger printing – RT PCR, 16S rDNA 
amplification, cloning, transformation, DNA sequencing.  
 
Unit – V: Bioinformatics for genomics 
Genome sequence comparison, alignment and data base searching. GenBank – NCBI, 
EMBL & DDBJ – retrieving sequences. RNA structure prediction, Restriction enzyme 
patterns. Designing primers & probes. DNA barcoding. Submission of rDNA sequences – 
Bankit & Sequin guidelines. 
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Paper - III – Microbial Genomics 
 
 

UNIT – I: Genome Mapping 
Genome – size-complexity- structure and function of prokaryotic and eukaryotic genome. 
Physical mapping of genome-Sequencing whole genome- Restriction mapping – FISH – STS 
mapping - Hybridization assays - Physical mapping without cloning- Mapping by genetic 
techniques – DNA markers - RFLPs, SSLPs, SNPs – Linkage analysis – Cross breeding and 
pedigree analysis. 
 
UNIT- II: Sequencing methods and Strategies 
Basic DNA sequencing - Modifications of chain-terminator sequences- Automated DNA 
sequencing- DNA sequencing by capillary array electrophoresis- shotgun sequencing – 
Overlapping clone contigs - High throughput sequencing- sequencing strategies- 
Alternative DNA sequencing – EST sequencing and sequence skimming. 
 
UNIT – III: Genome Analysis 
Overview of sequence analysis- Gene prediction- Tools for genome analysis. Detecting 
open-reading frames-using homology to find genes- software programs for finding genes- 
Identifying the function of a new gene- Analyses not based on homology-Genome 
annotation- Molecular phylogenetics. 



UNIT- IV: Comparative Genomics 
Comparative genomics of prokaryotes, organelles, Eukaryotes and other aspects. 
Representational difference Analysis of cDNA and Genome Comparisons-Gene Expression 
during Host-pathogen interactions- genomics of Mycobacterium tuberculosis- Helicobacter 
pylori-Approaches to bacterial mRNA extraction and labeling for microarray Analysis. 
 
UNIT-V: Functional Genomics 
DNA micro array – Construction and Design- Application of DNA micro array for 
comparative and Evolutionary Genomics. Gene silencing, RNAi, SiRNA, SHRNA-Proteome 
analysis – Protein-protein Interactions. Application of Microbial Genomics – Reverse 
Vaccinology: from genome to vaccine- Microbial genomics for Antibiotic Target Discovery. 
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Paper - IV – ADVANCES IN MICROBIOLOGY 
 
 

Objective 
 This paper provides information about the latest and advanced knowledge of 
microbiology. 

 
UNIT – I:  

Microbial techniques: Confocal Microscopy, DNA Microarray for comparative and 
Evolutionary Genomics: Flow cytometry: Photo and video Micrography and Autoradiography. 
Atomic flame photometry, Plasma emission spectroscopy, Infra-red spectrophotometry. Tandem 
mass spectroscopy, Electron Spin Resonance spectroscopy, MOLDI-TOF mass spectrometry. 

 
UNIT- II 

Current trends: Exploration of bioactive compound from Extremophiles. Bio remediation, 
Bio sensors. Biofilms. Remote sensing microbiology, Microbial communication – Quorum 
Sensing. Bar coding of microbes – application in clinical and industrial fields. 

  
 



UNIT – III 
Microbes and Health: GLP, Laboratory and hospital acquired infection. Emergence of 

MDR and XDR microbes. Harmful microbes and biological weapons. Automated diagnostic 
method. Recombinant vaccines. Environmental aspects of emerging diseases. 
 
UNIT – IV 

Microbial Technology : Microbes in Nanotechnology, Applications in Tissue engineering 
and therapeutics. Biopolymers, Biosurfactants, Biofertilizers, Biopesticides, Bioluminescence, 
Genetically modified organisms. Gene therapy, Stem cell therapy. Carbon sequestration by 
microbes. 
 
UNIT – V 
 Microbial Pharmaceutics and BIotechniques: Drug discovery and design, British and 
Indian Pharmacopacea, Marine microbial antibiotics, Microbial therapeutic enzymes, Microbial 
pigments, Single cell proteins. Microbial Products and their bioprocesses. 
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Second Semester  
 

DISSERTATION 
 

The candidate shall submit the dissertation on problem connected with any one disciplines of his 

papers. 
 

 

 

 

 

 

 

 

 

 

 


