
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HEMCHANDYADAV VISHWAVIDYALAYA, DURG (C.G.) 
 

Biotechnology 

Semester III 

Scheme of Examination 
 
 

Paper Code Title of Theory/Practical Paper Marks   
     

  External Internal Total 
     

9 Genetic Engineering 80 20 100 

10 Biology of Immune System 80 20 100 

11 Bioprocess Engineering & Technology 80 20 100 

12 Environmental Biotechnology 80 20 100 

Lab Course Lab Course 5 (Based on paper 9 & 10) 80 20 100 

5     

Lab Course Lab Course 6 (Based on paper 11 & 12) 80 20 100 

6     

 Total Marks   600 
 



Biotechnology  
Semester III  

Paper 9: Genetic Engineering 

 

M .M. 80 
 

Unit I 
1. Scope and applications of Genetic Engineering. 
2. Cloning and patenting of life forms. Genetic engineering guidelines. 

3. Molecular tools and their application: Restriction enzymes, modification enzymes. Molecular markers. 
 
4. Nucleic acid purification, yield analysis 
5. Nucleic acid amplification and its applications  - PCR and Cloning. 
 

Unit II 
1. Gene cloning vectors: Plasmids, Bacteriophage, phagemids, cosmids, artificial chromosomes (BAC, 
YAC).  
2. Restriction Mapping of DNA Fragments and Map Construction,  
3. cDNA synthesis and cloning: mRNA enrichment, reverse transcription. DNA primers, linkers, adaptors 

and their chemical synthesis, Library construction and screening. 
 
4. Cloning interacting genes -- Two and three hybrid systems. Nucleic acid, micro array assay. 
 

 

Unit III 
1. Site — directed mutagenesis and protein engineering. 
2. DNA 'transfection, Southern blot, Northern blot, Western blot, Primer extension. S1 mapping, RNase 
protection assay, and reporter assays.  
3. Expression Strategies for heterologous genes: Vector engineering and codon optimization, host 
engineering; expression in bacteria, expression in Yeast, expression in insects and insect cells, expression 
in mammalian cells, expression in plants.  
4. Phage display: Technique and applications 
 

Unit 1V 
1. Processing of recombinant Proteins: Purification and refolding, characterization of recombinant 
proteins, stabilization of proteins.  
2. — DNA and transposon tagging: Role of gene tagging in gene analysis, T — DNA and transposon 
tagging, identification and isolation of genes through T — DNA or transposon; Targeted gene replacement. 
Chromosome engineering.  
3. Gene therapy. Strategies of gene delivery — Viral & non-viral, gene knockout, gene augmentation, 
gene correction, gene regulation and silencing. 
 

NOTE: Each theory paper will have five questions of equal marks. First question will be based on the 

complete syllabus with no internal choice, where as rest question will be unit wise.  



Books: 
 

 

1. Philip M. Gilmaritin – Molecular Plant Biology Edition (2005), Oxford University Press. 

2. TA Brown – Gene Cloning and DNA Analysis, 4
th

 Edition (2005).  
3. Rusell and Peter – Genetics Edition (2002), Pearson Education, Inc, San Francisco. 

4. Old and Primrose –Principles of Gene Manipulation 6
th

 Edition (2001). 

5. B.D. Singh – Biotechnology: An Expanding Horizons, 1
st

 Edition (2004).  
6. W.H. Elliott and D. C. Elliott – Biochemical and Molecular Biology IInd Edition (2001).  
7. Eldon John Gardner, Michael J. Simmons and Peter Snustad – Principles of Genetics Eigth Edition (1991), 

John Wiley and Sons, INC. 

8. Benjamin Lewin – Genes IX, 9
th

 Edition (2007) Pearson Education International. 
9. HD Kumar – Modern Concepts of Biotechnology Third repring Edition (2003), Vikas Publishing House. Pvt. 
10. Brown TA, Genomes, 3rd ed. Garland Science 2006  
11. James D Watson, Richard M. Myers, Amy A. Caudy and Jan A. Witkowski - Recombinant DNA: Genes and 

Genomes 3
rd

 Edition; WH Freeman 2007  
12. Sandy Primrose and Richard Twyman - Principles of Gene Manipulation and Genomics 7

th
 Edition; Wiley-

Blackwell 2006 
 

List of Practicals:- 
1. Extraction of DNA from E.coli. 
2. Estimation of bacterial DNA by Spectrophotometer method. 
3. Separation of bacterial genomic DNA by Agarose gel electrophoresis. 
4. Hot phenol method for preparation of total cellular RNA from E.coli. 
5. Estimation of cellular RNA by Spectrophotometer methods. 
6. Restriction digestion of DNA with restriction enzymes. 
7. Ligation of DNA 
8. Isolation of plasmid DNA from E.coli. 
9. DNA amplification by PCR 
10. Introduction of recombinant DNA to the host. 
11. Screening of transformed colony.  



Biotechnology  
Semester III  

Paper 10: Biology of immune system  
M.M. 80 

 

Unit I  
1. Introduction — Phylogeny of immune system, innate and acquired immunity, Clonal nature of immune 

response.  
2. Organization and structure of lymphoid organs.  
3. Cells of immune system — Haematopoiesis and differentiation, Lymphocyte trafficking, B — 

lymphocyte, T — lymphocyte, Macrophages, Dendritic cells, Natural Killer and lymphokine activated 
killer cells, Eosinophils, Neutrophils and Mast cells. 

 

 

Unit II  
1. Nature and biology of antigens and super antigens.  
2. Antibody structure and function; antibody engineering  
3. Antigen — antibody interactions.  
4. Major histocompatibility complex, BCR & TCR..  
5. Complement system. 

 

Unit Ill  
1. Regulation of immune response — Antigen processing and presentation, generation of humoral 

and cell mediated immune responses; Activation of B — and T lymphocytes; cytokines and their 

role in immune regulation; T — cell regulation, MHC restriction; Immunological tolerance. 
 

2. Cell — mediated cytotoxicity: Mechanism of T cell and NK cell mediated lysis, Antibody 
dependent cell mediated cytotoxicity, and macrophage mediated cytotoxicity.  

3. Hypersensitivity, Autoimmunity. 

 

Unit IV  
1. Transplantation: General concept and Application  
2. Immunity to infectious agents (intracellular parasites, helianthus and viruses), AIDS and other 

immunodeficiencies.  
3. Hybridoma Technology and Monoclonal antibodies. 

 

NOTE: Each theory paper will have five questions of equal marks. First question will be based on 

complete syllabus with no internal choice, whereas rest questions will be unit-wise.  



 

Books:- 
 

1. J. Kuby – Immunology 5
th

 Edition; W.H. Freeman and Company, New York 2003 

2. Thomas J. Kindt, Barbara A. Osborne and Richard A. Goldsby – Immunology, 6
th

 Edition; WH Freeman 2007  
3. Peter Delves, Seamus Martin, Dennis Burton, Ivan Roitt - Roitt's Essential Immunology, 11

th
 Edition; Wiley-

Blackwell 2006  
4. H.D. Kumar – Modern Concepts of Biotechnology 3

rd
 Edition (2003), Vikas Publishing House. Pvt. Ltd. 

5. K. Banerjee and N. Banerjee –Fundamental of Microbiology and Immunology, First Edition (2006). New 
Central Book Agency (P) Ltd. Kolkata.  

6. Brostoff J, Seaddin JK, Male D, Roitt IM., Clinical Immunology, 6th
 Edition, Gower Medical publishing, 

2002.  
7. Abul K. Abbas, Andrew H. Lichtman, & Shiv Pillai; Cellular and Molecular immunology; Elsevier Inc 

 

 

List of Practicals:- 

 

1. Enumeration of WBC in blood sample. 
2. Preparation of a blood smear and differential blood count. 
3. To separate serum from the given blood sample. 
4. To determine Albumin Globulin ratio in given serum sample. 
5. Estimation of serum protein by Folin Lowry test. 
6. Isolation of Immunoglobulin. 
7. Separation of serum protein by SDS PAGE. 
8. Detection of class specific Antibody by Double Diffusion method. 
9. Observe Ag-Ab interaction by Immunoelectrophoresis. 
10. Observe Ag-Ab interaction by counter current Immunoelectrophoresis. 
11. Study of Agglutination reaction 
12. Study of ELISA technique. 
13. Immuno diffusion test. 
14. Blood group determination by slide agglutination reaction.  



Biotechnology  

Semester III 
Paper 11: Bioprocess Engineering & Technology 

M.M. 80 
 

Unit I 
1. Introduction to Bioprocess Engineering. 
2. Kinetic of microbial growth and death 
3. Isolation, Preservation and Maintenance of industrial Microorganisms. 
4. Media for industrial fermentation 
5. Air and Media Sterilization 

 

Unit II 
1. Types of fermentation processes: Bioreactors-Analysis of batch, Fed-batch and continuous bioreactors, 

stability of microbial reactors, analysis of mixed microbial populations, specialized reactors (pulsed, 
fluidized, photo bioreactors). 

 
2. Measurement and control of bioprocess parameters. 

 

Unit III 
1. Downstream processing: Introduction, Removal of microbial cells and solid matter, foam reparation, 

precipitation, filtration, centrifugation, cell disruption, liquid — liquid extraction, chromatography, 
Membrane process, Drying and crystallization, disposal of effluents. 

 
2. Whole cell Immobilization and their industrial applications. 

 

Unit IV 

1. Industrial production of chemicals: Alcohol (ethanol). Acids (citric acetic and gluconic) solvents 

(glycerol, acetone, butanol), Antibiotics (penicillin, streptomycin, tetracycline) Amino acids (lysine, 

glutamic acid). Single cell protein. Use of microbes in mineral beneficiation and oil recovery. 

 
2. Introduction to food technology: Elementary idea of canning and packing, Sterilization and 

pasteurization, of food products, technology of typical food products (bread, cheese. idli), Food 
preservation. 

 

NOTE: Each theory paper will have five questions of equal marks. First question will be based on 

complete syllabus with no internal choice, whereas rest questions will be unit-wise.  



Books:- 
 

1. Shuler ML and Kargi F, Bioprocess Engineering: Basic concepts, 2nd Edition, Prentice Hall, Engelwood 

Cliffs, 2002. 
 

2. Stanbury and Whittaker – Principles of Sterilization techniques, First Indian reprint Edition (1997). Aditya 

Book (P) Ltd. New Delhi 
 

3. Michael J. Waites - Industrial microbiology: an introduction 7
th

 Edition; Wiley-Blackwell 2008 
 

4. Damien and Devies – Microbial Technology Edition (1994). 
 

5. LE Casida – Industrial Microbiology Edition (1994) 
 

6. H Patel – Industrial Microbiology 4
th

 Edition (2003). 
 

7. KS Bilgrami and AK Pandey – Introduction to Biotechnology Edition 2
nd

 (1998). 
 

8. U Satayanarayan – Biotechnology, First Edition (2005) Books and Allied (P) Ltd. Kolkata. 
 

9. Baily JE and Ollis DF., Biochemical Engineering fundamentals, 2nd Edition, McGraw-Hill Book Co., New 

York, 1986. 
 

10. Mansi EMTEL, Bryle CFA. Fermentation Microbiology and Biotechnology, 2nd Edition, Taylor & Francis 

Ltd, UK, 2007. 
 

11. Shara L. Aranoff, Daniel R. Pearson, Deanna Tanner Okun, Irving A. Williamson, Dean A. Pinkert – Industrial 

Biotechnology; Nova Science 2009 

 
 
 
 

 

List of Practicals:- 
 

1. Isolation and identification of microorganisms from industrial waste water. 

 

2. Determination of thermal death point (TDP) and thermal death time (TDT) of microorganism (Bacteria 
and Fungi). 

 

4. To study the production of citric acid by Aspergillus niger and also qualitative and quantitative test. 

 

5. To study the bacterial growth curve. 

 

6. To study the fungal growth curve. 

 

7. Bio-ethanol production  



Biotechnology  

Semester III  
Paper 12: Environmental Biotechnology 

M.M. 80 
Unit I 
1. Environment: Basic concepts and issues. 
2. Environmental Pollution: Types of pollution, Methods for the measurement of pollution, 

Methodology of environmental management — the problem solving approach, limitations.  
3. Air pollution and its control through Biotechnology 

 

 

Unit II 
1. Water pollution and its control: Water as a scarce natural resource, sources of water pollution, 

Need for water management, Measurement of water pollution, waste watt collection, waste 
water treatment — physical, chemical and biological treatment processes  

2. Microbiology of waste water treatments, aerobic process: Activated sludge, oxidation ditches, 
trickling filter, towers, rotating discs, rotating drums, oxidation ponds.  

3. Anaerobic process: Anaerobic digestion, anaerobic filters, Up flow anaerobic sludge blanket 
reactors. 

 

Unit III 
1. Treatment schemes for waste waters of dairy, distillery, tannery, sugar, antibiotic industries. 

Bioremediation  
2. Xenobiotics in Environment — Ecological considerations, oil pollution, surfactant 

pesticides.  
3. Biodegradation of Cellulose, lignin and Hydrocarbon (Superbug). 
4. GMO and their Impact. 

 

Unit IV 
1. Biopesticides in integrated pest management. 
2. Solid wastes:  Sources and management (composting, wormiculture and methar production). 
3. Global Environmental Problems: Ozone depletion, UV — B, green house — effect and acid rain, their 

impact and biotechnological approaches for management. 
4. Role of National organization in Biotechnology 
5. IPR- Patent, Trademark copyright, GI, Breeder’s Right, Trade secrets . 

 

 

NOTE: Each theory paper will have five questions of equal marks. First question will be based on 

complete syllabus with no internal choice, whereas rest questions will be unit-wise.  



Books:- 
 

1. Gareth G. Evans, Judy Furlong - Environmental Biotechnology: Theory and Application 2
nd

 Edition; John 
Wiley and Sons 2011 

 
2. Hans-Joachim Jördening, Josef Winter - Environmental biotechnology: concepts and applications; Wiley-

VCH 2005  
3. Indu Shekhar Thakur – Environmental Biotechnology: Basic concepts and Applications. First Edition (2006).  

I. K. International Pvt. Ltd. 
 

4. A.K. Chatterji – Introduction to Environmental Biotechnology. First Edition (2002). Prentice Hall of India Pvt. 
Ltd. New Delhi. 

 
5. Manoj Tiwari, Kapil Khulbe and Archana Tiwari – Environmental Studies. First Edition (2007), I. K. 

International Publishing House Pvt. Ltd. 
 

6. H.D. Kumar – Modern Concepts of Biotechnology Third repring Edition (2003), Vikas Publishing House. Pvt. 
Ltd.  

7. B.D. Singh – Biotechnology: Expanding Horizons, 1
st

 Edition (2004). Kalyani Publishers. 
8. Alan Scragg – Environmental Biotechnology First Edition, reprinted (2005). Oxford University Press. 

 

 

List of Practicals:- 
 

1. To determine the total dissolved solids of water.(TDS)  
2. Determination of Dissolved oxygen (DO) of water.  
3. Determination of chemical oxygen demand (COD) of water.  
4. Determination of biochemical oxygen demand (BOD) of water.  
5. To screen the antagonism between two microorganisms.  
6. Determination of effect of fungicide on the growth of fungi.  
7. Effect of fungicide on the antagonism between two microorganisms.  
8. To determine the Most Probable number (MPN) of a given water sample.  



  Lab. Course 5  

Based on Theory Papers 9, 10   
Time: 6 hrs Total Marks – 100 

Q.1 Experiment based on Theory paper 9 (one major & one minor) 30 

Q.2 Experiment based on Theory paper 10 (one major & one minor) 30 

Q.3 Spotting based on Theory papers  10 

Q.4 Viva Voce.  10 

Q.5 Sessional  20 
 
 

 

  Lab. Course 6  

Based on Theory Papers 11 and 12   
Time: 6 hrs  Total Marks – 100 

Q.1 Experiment based on Theory paper 11 (one major & one minor) 30 

Q.2 Experiment based on Theory paper 12 (one major & one minor) 30 

Q.3 Spotting based on Theory papers   10 

Q.4 Viva Voce.   10 

Q.5 Sessional   20 
 


