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       DNA Typing, Proteomics & Beyond  
(DPB-501) 

 
 
 
 
 
 
 
 
 
 

Sl.  Topic Name Contains  

   1.  DNA Typing DNA polymorphisms: the basis of DNA typing, Minisatellite 

analysis, Polymerase chain reaction based analysis, Short tandem 

repeat analysis, Mitochondrial DNA analysis, Y chromosome 

analysis, Randomly amplified polymorphic DNA (RAPD) analysis. 

2.  Proteomics and beyond Analysis of the transcriptome, Proteomics-Expression analysis & 

Characterization of proteins, Metabolomics & global biochemical 

networks. 

3. High-throughput analysis 

of gene function 

DNA microarrays, Protein arrays, Mass spectrometry. 

4. Single Nucleotide 

Polymorphisms 

The nucleolar proteome, Mapping disease-associated SNPs : 

Alzheimer’s disease. 



 
 

 

Recombinant DNA Technology (RDT -502) 
 

Sl.  Topic Name Contains  

   1. Gene 

Recombination and 

Gene transfer 

Bacterial Conjugation, Transformation, Transduction, Episomes, 

Plasmids, Microinjection, Electroporation, Microprojectile, Shot Gun 

method, Ultrasonication, Liposome fusion, Microlaser. 

2.  Changing genes site-directed mutagenesis and Protein engineering: Primer extension is a 

simple method for site directed mutation, PCR based site directed 

mutagenesis, Random mutagenesis, Use of Phage display techniques to 

facilitate the selection of mutant peptides, Gene shuffling, production of 

chimeric proteins. 

3. Genetic 

engineering in 

animals 

Production of transgenic mice, ES cells can be used for gene targeting in 

mice, Applications of gene targeting, Using Yeast to study Eukaryotic 

gene function, Therapeutic products produced by genetic engineering-

blood proteins, human hormones, immune modulators and vaccines, 

Transgenic animals, Production of proteins of Pharmaceutical value. 

4. Genetic 

engineering in 

plants 

Use of Agrobacterium tumefaciens and Arhizogenes, Ti plasmids, 

Strategies for gene transfer to plant cells, Direct DNA transfer to plants, 

Gene targeting in plants, Use of plant viruses as episomal expression 

vectors. 

5.   

 
 
 
 
 
 
 
 
 
 
 



 
 

 

Environmental Biotechnology (EVB-503) 
 

Sl.  Topic Name Contains  

   1. Components of 

Environment 

 Hydrosphere, lithosphere, atmosphere and biosphere – definitions with 

examples; Interaction of man and environment; Environmental Studies 

as a multidisciplinary subject. 

2.  Global Environmental 

Problems 

Green House Effect, Acid rain, El Nino, Ozone depletion, deforestation, 

desertification, salination, biodiversity loss; chemical and radiation 

hazards. 

3. Environmental 

pollution and 

degradation 

Pollution of air, water and land with reference to their causes, nature of 

pollutions, impact and control strategies; noise pollution; environmental 

damage by agriculture, perspectives of pollution in urban, industrial and 

rural areas. Habitat Pollution by Chlorinated Hydrocarbons (DDT, 

PCBs, Dioxin etc), Organophosphates, Heavy Metals, Die-offs, 

Endocrine disrupting chemicals, Nutrient pollution. 

4. Environmental 

Management 

Concept of health and sanitation, environmental diseases – infectious 

(water and air borne) and pollution related, spread and control of these 

diseases, health hazards due to pesticide and metal pollution, waste 

treatment, solid waste management, environmental standards and 

quality monitoring. 

5. Environmental 

Protection Act 

Environmental Laws, national movements, sustainable development, 

environmental policies, environmental economics, environmental ethics 

– holistic approach of environmental protection and conservation, IUCN 

role in environmental protection. Concept with reference to UN – 

declaration, aim and objectives of human right policies with reference to 

India, recent north-south debate on the priorities of implementation, 

Environmental Protection Agency (EPA). 

6. Bioremediation Oil spills, Wastewater treatment, chemical degradation, heavy Metals. 

 
 
 
 
 
 
 



 
 

 

 

Industrial Biotechnology (IBT-504) 
(Biotech. Special Paper) 

 
Sl.  Topic Name Contains  

   1. Commercial Production 

of Microorganisms 

 Industrial Fermenters, Single-cell Protein. 

2.  Bioconversions Biomining and bioleaching of ores (Use of thermophilic 

microorganisms in industrial microbiology Bio-gas, Bio-leaching, Bio-

diesel. 

3. Microorganisms & 

Agriculture 

 Microorganisms in Agricultural Waste water treatment, Vermiculture, 

Microbial pesticides. 

4. Products from 

Microorganisms 

Metabolites, Enzymes, Antibiotics. 

5. Bioremediation  Petroleum prospecting and formation of oil spills, Wastewater 

treatment, chemical degradation, heavy Metals. 

6. Principles of Microbial 

growth– 

introduction, the ways of growing microorganisms, ways to increase 

yield of microbes, Batch, fed-batch and continuous cultures (definition 

and kinetics). 

7. Bioreactor / Fermenter  types & operation of Bioreactors, physico-chemical standards used in 

bioreactors, limitations of bioreactors, stages of fermentation processes, 

Media design for fermentation processes, Solid substrate fermentation, 

Fermenters (Stirred tank, bubble columns, airlift. Bioreactors, Static, 

Submerged and agitated fermentation), advantages & disadvantages of 

solid substrate & liquid fermentations 

8. Technology of 

Microbial cell 

maintenance 

Steps to maintain microbial culture in an aseptic & sterile environment 

(how to inoculate, preserve & maintain), Strain preservation, 

maintenance and strain improvement by mutation of gene transfer 

processes 

9. Downstream 

processing 

Extraction, separation, concentration, recovery & purification, 

operations (Insulin, Vitamins, Metabolites), Industrial production of 

Ethyl alcohol, Acetic Acid (Vinegar), Citric acid, lactic acid, α-amylase, 

protease penicillin, tetracycline and vitamin B12, with reference to 



 
 

 

easily available raw materials, Production of herbal drugs. 

10. Enzyme technology Nature of enzymes, application of enzymes, limitations of microbial 

cells used as catalysts in fermentation, multi-enzyme reactors, genetic 

engineering & protein engineering of enzymes, cloning strategy for 

enzymes, technology of enzyme production, use of immobilized cells 

and enzymes (Ca-alginate beads, polyacrylamide), industrial 

applications of immobilized enzymes. 

11. Biological fuel 

generation  

Photosynthesis, sources of biomass, ethanol from biomass, methane 

from biomass, hydrogen, microbial recovery of petroleum. 

12. Biotechnology in 

specific medical & 

industrial applications 

Retting of jute, microbial process for immunization (Production of 

monoclonal antibodies), Deterioration of paper, textiles, painted 

surfaces and their prevention, Biofilms, microbial biopolymers, 

biosurfactants, Microbial culture selection with high yield potential. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Industrial Microbiology (INM-504) 
(Microbiology Special Paper) 

 
Sl.  Topic Name Contains  

1. Bioreactor / Fermenter  types & operation of Bioreactors, physico-chemical standards used in 

bioreactors, limitations of bioreactors, stages of fermentation processes, 

Media design for fermentation processes, Solid substrate fermentation, 

Fermenters (Stirred tank, bubble columns, airlift. Bioreactors, Static, 

Submerged and agitated fermentation), advantages & disadvantages of 

solid substrate & liquid fermentations 

2. Technology of 

Microbial cell 

maintenance 

Steps to maintain microbial culture in an aseptic & sterile environment 

(how to inoculate, preserve & maintain), Strain preservation, 

maintenance and strain improvement by mutation of gene transfer 

processes 

3. Downstream 

processing 

Extraction, separation, concentration, recovery & purification, 

operations (Insulin, Vitamins, Metabolites), Industrial production of 

Ethyl alcohol, Acetic Acid (Vinegar), Citric acid, lactic acid, α-amylase, 

protease penicillin, tetracycline and vitamin B12, with reference to 

easily available raw materials, Production of herbal drugs. 

4. Enzyme technology Nature of enzymes, application of enzymes, limitations of microbial 

cells used as catalysts in fermentation, multi-enzyme reactors, genetic 

engineering & protein engineering of enzymes, cloning strategy for 

enzymes, technology of enzyme production, use of immobilized cells 

and enzymes (Ca-alginate beads, polyacrylamide), industrial 

applications of immobilized enzymes. 

5. Biological fuel 

generation  

Photosynthesis, sources of biomass, ethanol from biomass, methane 

from biomass, hydrogen, microbial recovery of petroleum. 

6. Biotechnology in 

specific medical & 

industrial applications 

Retting of jute, microbial process for immunization (Production of 

monoclonal antibodies), Deterioration of paper, textiles, painted 

surfaces and their prevention, Biofilms, microbial biopolymers, 

biosurfactants, Microbial culture selection with high yield potential. 



 
 

 

Genetic Modification in Agriculture,  
Food Industry and Medicine (GEM-504) 

(Genetics Special Paper) 
 

Sl.  Topic Name Contains  

 

   1. Genetic 

modification 

Terminology, methods of genetic modification, genetic modification 

of bacteria, plant & animal, controversies over genetic modification, 

policy around the world (USA, European Union, EU regulation, Japan, 

China & other developing countries). 

2.  Genetic 

modification in 

Agriculture 

Transgenic plants, genetically modified foods, application, future 

applications, ecological impact of transgenic plants. 

3. Genetically 

modified foods  

Organic foods, types of organic foods, identifying organic foods, 

organic food & preservatives. 

4. Genetic 

modification in 

Food industry 

Background, history, controversies over risks, application, future 

applications. 

5. Genetic 

modification in 

Medicine  

Gene therapy, types of gene therapy, vectors in gene therapy, 

molecular engineering, human genetic engineering, problems & ethics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 

Genetic Modification in Agriculture, 
Food Industry and Medicine 

 (GEM-504) 
(Molecular Biology Special Paper) 

 
Sl.  Topic Name Contains  

 

   1. Genetic 

modification 

Terminology, methods of genetic modification, genetic modification of 

bacteria, plant & animal, controversies over genetic modification, policy 

around the world (USA, European Union, EU regulation, Japan, China & 

other developing countries). 

2.  Genetic 

modification in 

Agriculture 

Transgenic plants, genetically modified foods, application, future 

applications, ecological impact of transgenic plants. 

3. Genetically 

modified foods 

Organic foods, types of organic foods, identifying organic foods, organic 

food & preservatives. 

4. Genetic 

modification in 

Food industry 

Background, history, controversies over risks, application, future 

applications. 

5. Genetic 

modification in 

Medicine 

Gene therapy, types of gene therapy, vectors in gene therapy, molecular 

engineering, human genetic engineering, problems & ethics. 

 
 
 
 
 
 
 


