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B.Sc. II  
BIOTECHNOLOGY 

 
PAPER – I 

 
MOLECULAR BIOLOGY & BIOPHYSICS 

                                                                                                                  M.M. 50 
 

UNIT-I  
 

1. Nucleic Acid: Bases, Nucleosides and Nucleotides, DNA and RNA structure. 
2. Plasmids.  
3. Transposons: Repetitive elements, LINEs & SINEs, Structure  of Gene. 

 
UNIT-II  
 

1. DNA Replication: Enzymes involved and mechanism of DNA Replication in Prokaryotes. 
2. Mutation: Molecular level of Mutation, Types of Mutagens, Spontaneous and Induced 

Mutation. 
3. DNA Repair: NER, BER and Mismatch Repair.    

 
UNIT-III 
 

1. Genetic Code: Features, Condon Assignment and Wobble hypothesis. 
2. Transcription: Initiation, Elongation and Termination in Prokaryotes.  
3. Translation: Initiation, Elongation and Termination Translation machinery in Prokaryotes. 

Operon-Concept of Operator, Regulator, Promoter gene, Inducer and Co-repressor. 
 

UNIT –IV 
 

1.  Biophysics : Introduction, Scope and Application 
2. Principle, Structure, Functions of the following: 

a. Microscopy b. Colorimeter and Spectroscopy c. Electrophoresis 
d. Centrifugation e. Chromatography.  
 

UNIT –V 
 

1. Radioisotopes techniques: Measurement of radioactivity, Ionization Chambers, Geiger Muller 
and Scintillation Counter.  

2. Autoradiography and DNA Fingerprinting. 
3. Biosensor. 
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List of Books  

 
1. Gerald Karp - Cell and Molecular biology, 4th Edition (2005). 

2. Lewis J.Klein Smith and Valerie M.Kish-Principles of cell and molecular biology-Third 

3. Edition (2002) 

4. P.K. Gupta- Cell and molecular biology, Second Edition (2003), Rastogi publications. 

5. Richard M-Twyaman-Advanced Molecular Biology, First South Asian Edition (1998), 

VivaBooks Pvt. Ltd. 

6. K. Wilson and J.Walker (2012) Principle and Techniques of Biotechnology and 

MolecularBiotechnology. 

7. Upadhya and Upadhya : Biophysical Chemistry. 

8. David, I. Nelson and Michael M.Cox :Lehniger : Principal of Biochemistry 4th Edition. W.H. 

Freeman and Company, New York. 

9. Buchanan, Gruissemen& Jones (2015) Biochemistry & Molecular Biology of Plant, 2nd 

edition. 
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B.Sc. II  
BIOTECHNOLOGY 

 
PAPER II  

 
RECOMBINANT DNA TECHNOLOGYAND GENOMICS  

                                                                                                                                               M.M. 50 
 
UNIT-I 
 

1. Recombinant DNA technology: General concept. Steps in gene cloning and application. 
2. Host controlled Restriction Modification System, Ligases and Polymerases, Klenow fragment, 

Taq, Pfu polymerase and Nuclease (Endo, Exo and restriction endonuclease). 
3. Modification Enzyme (Kinase, Phosphates and terminal deoxynucleotidyl transferase). 

Reverse Transcriptase. 
 
UNIT –II 
 

1. Vectors: Plasmid, Bacteriophages, Cosmid, SV40 and Expression vectors. 
2. Gene Library: Genomic and cDNA library. 
3. Selection and Screening of Recombinants: Genetic and Hybridization methods. 

 
UNIT –III 
 

1. PCR: Types of PCR, Steps (Denaturation, Annealing and Extension); Applications, 
Advantages and Limitation of PCR. 

2. Molecular Marker-RFLP, RAPD and Micro array. 
3. Human Genome Project. 
 

UNIT-IV 
 

1. Basic concept of Gene Transfer Methods: Microinjection, Electroporation, Lipofection and 
Microprojectile. 

2. Gene Therapy: In vivo and  Ex vivo, Germ line and Somatic gene therapy. 
3. Basic idea of Stem cell technology: Types of stems cell cultures and their Significance.  

 
UNIT-V 
 

1. Introduction to Bioinformatics: History, Objective and Application. 
2. Major Bioinformatics Resource – NCBI , Types of Databases (Primary and Secondary 

Databases) , BLAST and FASTA 
3. Basic concept of Genomics and Proteomics 
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List of Books  
 

1. B.D. Singh (2004) Biotechnology, Expanding Horizons. First Edition. Kalyani Publishers, 
Ludhiana. 

2. P.K. Gupta (2005) Biotechnology and Genomics, Rastogi Publication, Meerut. 

3. Stan bury and Whittaker - Principles of Sterilization techniques, First Indian reprint Edition 

(1997). Aditya Book (P) Ltd. New Delhi. 

4. L.E. Casida (1994)Industrial Microbiology Edition . 

5. A.H. Patel (2003) Industrial Microbiology 4th Edition. 

6. K.S. Bilgrami and A.K. Pandey(1998) Introduction to Biotechnology Edition 2nd (1998) 

7. U Satyanarayan (2005) Biotechnology, First Edition Books and Allied (P) Ltd. Kolkata. 

8. Atul kumar and VandanaA.Kumar (2004) Plant Biotechnology and tissue culture, Principle and 

Perspectives, International Books Distributing Co. Lucknow. 

10. S Choudhuri, and DB Carlson (2008) Genomics: Fundamentals and applications, 1st edition. 

11. TK Attwood and DJ Parry (2009) Introduction of Bioinformatics. 

12. Philip E Bourne Helge Whisking (2003) Structural Bioinformatics. 

13. Des Higgins and Willie Taylor (2000) Bioinformatics Sequence, Structure and Databanks. 
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List of Practical’s 
 

MOLECULAR BIOLOGY, BIOPHYSICS, RECOMBINANT DNA TECHNOLOGY AND 
GENOMICS  

 
 

1. Isolation of DNA from Plant cell. 
2. Estimation of DNA by DPA method. 
3. Isolation RNA from yeast cells  
 
Experiment based on- 
4. Centrifugation  
5. Spectrophotometer/Colorimeter 
6. Electrophoresis 
7. Paper chromatography/TLC 

     
      Experiment based on Bioinformatics - 

8. Retrieve DNA /Protein sequence from Biological Data Bases (NCBI). 
9. Use of tools studied  
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SCHEME FOR PRACTICAL EXAMINATION 
 

Time: 4 hrs. M.M.: 50 
 
1. Experiment based on DNA/RNA         10 marks 
2. Experiment based on Instruments                                                                                       10 marks 
3. Experiment based on Bioinformatics        10 marks 
4. Spotting            10 marks 
5. Viva - Voce            05 marks 
6. Record / Sessional           05 marks 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


