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Biotechnology 
 

Semester II  

Scheme of Examination 
 
 
 

 

Paper Code Title of Theory/Practical Paper  Marks  
      

  External  Internal Total 
      

5 Biostatistics & Computer Applications in 80  20 
100  Biotechnology    

     

      

6 Molecular Biology 80  20 
100      

      

7 Plant Biotechnology 80  20 
100      

      

8 Macromolecules & Enzymology 80  20 
100      

      

Lab Course 3 
Lab Course 3 (Based on paper 5 & 6) 80  20 100 

     
      

Lab Course 4 
Lab Course 4 (Based on paper 7 & 8) 80  20 100 

     
      

 

Total 

Marks    600 
       



Biotechnology 

Semester II 

Paper 5: Biostatistics & Computer Application in Biotechnology 

 

M.M. 80 

 

Unit 1 
1. Brief description and tabulation of data and its graphical representation,  
2.Measures of central tendency and dispersion: mean. median, mode, range, standard deviation, variance. 
Idea of two types of errors and level of significance. 
 

 

Unit II 
1. Simple linear regression and correlation  
2.Tests of significance (F & T test), chi — square test, Anova 

3 Probability 

 

Unit III  
1. Introduction to digital computers: Organization; low-level and high-level languages; binary number 
system.  
2. Flow charts and programming techniques 

 

Unit IV  
1. Introduction to data structures and database concepts, introduction to Internet and its. 
 
2. Introduction to Word processing, Spreadsheets and presentation software  
3. Introduction to Image processing  
4. Computer — oriented statistical techniques: Frequency table of single discrete variable. 
Computation of mean, variance and standard deviation. 

 

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. Animesh K. Dutta: Basic Biostatistics and Its Application. New Central Book Agency (P) 
Ltd. Kolkata.  

2. P.K. Banerjee: Introduction to Biostatistics. S. Chand & Company Ltd.  
3. C.S.V. Murthy (2003) Bioinformatics. First Edition, Himalaya Publishing House. 

 
4. S.C. Rastogi, Namita Mendiratta, Parag Rastogi (2003) Bioinformatics: Concepts, Skills and Applications, 

CBS Publishers and Distributors, New Delhi.  
5. C. Subramanian (2004) A Text Book of Bioinformatics. Dominant Publishers and Distributors, New Delhi. 

 
6. David W. Mount (2005) Bioinformatics: sequence and genome analysis. Second edition. CBS Publishers 

and Distributors, New Delhi, Bangalore (India).  



 

 

Biostatistics 
 

1. Calculate the mean value of given sample. 
 
2. Calculate the median of the given sample. 
 
3. Find out the mode value of given sample 
 
4. To complete correlation of leaf length & breadth of a given leaf sample. 
 
5. To perform the t-test for the given data of sample. (Leaves) 
 
6. To perform the Chi- Square test for the given data. 
 
7. To calculate Standard deviation from the data (Sample). 
 
8. Experiments based on probability. 
 
 

 

Computer Application 

 

1. Draw Histogram, Pie, Graph, Line graph. 
 

2. Slide preparation 
 

3. Use of Internet. 
 

4. To perform spreadsheet application. 
 

5. To perform image processing. 
 

6. Computer based statistical tools.  



Biotechnology  
Semester II  

Paper 6: Molecular Biology 
M.M.80  

Unit I 
 

1. Introduction to Molecular Biology 
 
2. DNA Replication — Prokaryotic and eukaryotic DNA replication, Mechanism of DNA replication. 

Enzymes and accessory proteins involved in DNA replication. 
 
3. Recombination-Homologous recombination- Holiday junction, gene targeting, Cre/Lox 

recombination, RecA and other recombinases. 
 
4. DNA Damage & Repair – Physical & Chemical Reasons of DNA damage] Direct Base & 

Nucleotide excision, mismatch repair. 

 

Unit II  
1. Transcription Prokaryotic transcription, Eukaryotic transcription, RNA polymerase. General and 

specific transcription factors, Regulatory elements and mechanisms transcription regulation. 

Modification in RNA -5' – cap formation, Transcription (termination, 3' - end processing and 

polyadenylation, Splicing, Editing, Nuclear export mRNA, mRNA stability. 
 
 
 

2. Translation-Prokaryotic and Eukaryotic translation, the translation machinery Mechanisms of 

initiation, elongation and termination, Regulation of translation, co — at post  
— translational modifications of proteins. 

 

Unit III  
1. Protein Localization - Synthesis of secretory and membrane proteins, Import in nucleus, 

mitochondria, chloroplast and peroxisomes, receptor mediated endocytosis. 
 
2. Antisense and Ribozyme technology- Molecular mechanism of Antisense molecultes, inhibition of 

splicing, polyadenylation and translation, disruption of RNA structure a: capping, Biochemistry of 
ribozyme; hammer - head, hairpin and other ribozyme strategies for designing ribozymes, 
Applications of Antisense and ribozyme technology 

 

Unit IV  
1. Oncogenes and Tumor Suppressor Genes -Viral and cellular Oncogenes, turn suppressor genes 

from humans, Structure, Function and mechanism of action of pRB and p53 tumor suppressor 
proteins. 

 

2. Molecular Mapping of genome-Genetic and physical maps, physical mapping and Map-based 
cloning, Southern and fluorescence in situ hybridization for genome analysis, Chromosome micro 
dissection and micro cloning. 

 
 

 

NOTE: Each theory paper will have five questions of equal marks. First question will based on complete 
syllabus with no internal choice, whereas rest questions will unit -wise.  



Books: Molecular Biology 
 

 

Gerald Karp - Cell and molecular biology, 5
th

 Edition (2007) 
 

Lewis J. Klein smith and Valerie M. Kish - Principles of cell and molecular biology – Third Edition (2002) 
Richard M. Twyman-Advanced Molecular Biology, First South Asian Edition (1998),Viva Books Pvt. Ltd.  

Benjamin Lewin, Gene IX, 9th Edition, Jones and Barlett Publishers, 2007.  
J.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner; Molecular Biology of the Gene, 6th 
Edition, Benjamin Cummings Publishing Company Inc, 2007.  

TA Brown – Genomes 2
nd

 Edition; Bios Scientific Publishers 2002  
Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Anthony Bretscher, Hidde 

Ploegh and Paul Matsudaira – Molecular Cell Biology, 6
th

 Edition; WH Freeman 2008 
 

 

List of Practical:- 
 

 

1. Extraction of DNA from plant leaves by CTAB methods. 
 

2. Estimation of plant genomic DNA by Spectrophotometer methods. 
 

3. Separation of plant genomic DNA by Agarose gel electrophoresis. 
 

4. Extraction of DNA from animal cells. 
 

5. Estimation of animal genomic DNA by Spectrophotometer methods. 
 

6. Separation of animal genomic DNA by Agarose gel electrophoresis. 
 

7. Separation of Bacterial proteins by vertical SDS-PAGE electrophoresis. 
 

8. Extraction of RNA from Yeast cells 
 

9. Estimation of Yeast cellular RNA by Spectrophotometer methods  



Biotechnology  
Semester II  

Paper 7: Plant Biotechnology  
M.M. 80  

Unit I  
1. Introduction to cell and tissue culture, tissue culture as a technique to produce novel plants and 

hybrids. 
2. Tissue culture media (composition and preparation) 
3. Initiation and maintenance of callus and suspension culture; single cell clones. 
4. Organogenesis; somatic embryogenesis; transfer and establishment of whole plants in soil 
5. Shoot — tip culture: Rapid clonal propagation and production of virus free plant 

 

Unit II 
1. Embryo culture and embryo rescue  
2. Anther. pollen and ovary culture for production of haploid plants and homozygous lines 
3. Protoplast isolation, culture and fusion; selection of hybrid cells and Regeneration of hybrid plants; 

symmetric and asymmetric hybrids, cybrids.  
4. Germplasm conservation — Cryopreservation and slow growth cultures 

 

Unit Ill 
 

1. Plant transformation technology: Basis of tumour formation, Mechanism of DNA transfer. Features 
of Ti and Ri plasmids, role of virulence genes, use of Ti and Ri as vectors, binary vectors, markers, 
use of reporter genes, 35S and other promoters, multiple gene transfers, particle bombardment, 
electroporation, microinjection. 

 
2. Chloroplast Transformation: Advantages, vectors 

 
3. Application of plant transformation for productivity and performance: Herbicide resistance, insect 

resistance, Bt genes, Non — Bt like protease inhibitors & amylase inhibitors, virus resistance, 
nucleocapsid gene, disease resistance, PR proteins, nematode resistance, abiotic stress, male sterile 
lines. 

 

Unit IV 
 

1. Metabolic Engineering and Industrial Products: plant secondary metabolites, Control 
mechanisms ‘and manipulation of phenylpropanoid pathway, shikimate pathway. Biodegradable 
plastics, therapeutic proteins, antibodies. Edible Vaccines.  

2. Molecular Marker- RFLP maps, linkage analysis, RAPD markers, STS, Microsatellites. SCAR 

(Sequence characterized amplified regions), SSCP (Single Strand conformational 

polymorphism), AF LP, map based cloning, molecular marker Assisted selection. 

 

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. Razdan MK – Introduction to Plant Tissue Culture 2
nd

 Edition; Oxford & Ibh Publishing Co. Pvt Ltd 2010 
 



2. Vasil IK – Plant Cell and Tissue Culture; Springer 1994 
 
3. Bhojwani SS and Razdan MK – Plant Tissue Culture; Elsevier 

 
4. TJ Fu, G Singh and WR Curtis (Eds): Plant Cell and Tissue Culture for the production of Food Ingredient. 

Kluwer Academic/Plenum Press, 1999 
 
5. J Hammond, P McGarvey & V Yusibov (Eds): Plant Biotechnology, Springer Verlag.2000. 
 
6. H.S. Chawla: Biotechnology in Crop Improvement, International Book Distributing Company, 1998. 
 

2. H.S. Chawla: Introduction to plant biotechnology. Oxford & IBH Publishing Co. (P) Ltd. 

 
3. B.D. Singh, (2004) Biotechnology. Expending Horizons. First Edition. Kalyani Publishers, Ludhiana. 
 

 

Practicals: 

 

Media preparation 
1. Meristem / bud culture, shoot multiplication & rooting 
2. Organogenesis 
3. Somatic embryogenesis 
4. Plantlet acclimatization 
5. Embryo culture 
6. Anther culture 
7. Extraction of DNA from plant 
8. Estimation of plant DNA by Agarose gel electrophoresis and Spectrophotometer  



Biotechnology 
 

Semester II  
Paper 8: Macromolecules and Enzymology 

 

M.M. 80 

 

Unit I  
1. Supramolecular assembly – colloids and liposomes. Types of macromolecules in biological systems. 
Molecular assemblies like membranes. Ribosomes, Extracellular matrix, chromatin  
2. Sequencing of proteins and nucleic acids. 

 

Unit II  
1. Protein - protein and protein - ligand interactions, physical and chemical methods of study.  
2. Conformational properties of polynucleotide and polysaccharides - secondary and tertiary structural 
features and their analysis - theoretical and experimental  
3. Protein folding -biophysical and cellular aspects, Protein denaturation 

 

Unit III  
1. Enzyme catalysis in solution - kinetics and thermodynamic analysis, effects of organic 

solvents on enzyme catalysis and structural consequences. 

2. Physical and chemical methods for immobilization of enzyme.  
3. Glyco and lipoprotein - structure and function 

 

Unit IV 
1. Ribozymes and Catalytic antibodies- Functional proteins- structure and drug Targets. (Enzymes and 
receptors)  
2. Nucleic acid hybridization - structural and biological study. 

 

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: 

 

Nelson and Cox – Principles of Biochemistry, 5
th

 Edition (2009) 
 

Albert L. Lehninger – Biochemistry, Second Edition (2005). 
 

Todd and Howards Mason – Text book of Biochemistry, Fourth Edition (2004). 
 

Jeremy M. Berg, John L. Tymoczko and Lubert Stryer – Biochemistry, 6
th

 Edition (2007) 
 

Voet D, Voet JG & Pratt CW, Fundamentals of Biochemistry, 2nd Edition. Wiley 2006 
 

Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W. Rodwell, P. Anthony 

Weil - Harper's Illustrated Biochemistry, 28
th

 Edition (2007) 
 



 

List of Practicals:- 
 

1. Qualitative assay of Protein by the Biuret method. 

2. To estimation of Protein Qualitatively by Folin  Lowry Method. 
 

3. Estimation of cholesterol by the method of Crawford  
4. Determine the activity of Alkaline Protease.  
5. Determine the activity of neutral Protease.  
6. Effect of temperature on the activity of α-amylase.  
7. Determine the activity of catalase.  
8. Determine the activity of urease.  
9. Perform protein isolation by SDS PAGE.  
10. Enzyme kinetics  



  Lab. Course 3  

Based on Theory Papers 5 and 6   

Time: 6 hrs Total Marks — 100 

Q.1 Experiment based on Theory paper 5 (one major & one minor) 30 

Q.2 Experiment based on Theory paper 6 (one major & one minor) 30 

Q.3 Spotting based on Theory papers  10 

Q.4 Viva Voce.  10 

Q.5 Sessional  20 

Lab. Course 4   

Based on Theory Papers 7 and 8   

Time: 6 hrs Total Marks — 100 

Q.1 Experiment based on Theory paper 7 (one major & one minor) 30 

Q.2 Experiment based on Theory paper 8 (one major & one minor) 30 

Q3 Spotting based on Theory papers  10 

Q.4 Viva Voce.  10 

Q.5 Sessional  20 
 


