
Subject Code : P8BOE2 

 
BIOTECHNOLOGY 

 
Unit-I: BASIC TECHNIQUES OF GENETIC MANIPULATION 

Basic techniques: Agarose gel electrophoresis, nucleic acid blotting, transformation of         
E. coli, polymerase chain reaction. Cutting and joining DNA molecules: Restriction 
enzymes, joining DNA molecules with DNA ligases, adaptors, homopolymer tailing, 
joining DNA molecules without DNA ligases. 

Unit-II: PLASMIDS AND PHASE VECTORS 

pBR322, Ti-plasmid Bacteriophage λ, single standard DNA vectors - phage M13, 
cosmids, Phagemids BAC, YAC, Expression vectors, Shuttle vectors. 

Unit-III:  CLONING, SCREENING AND SEQUENCING STRATEGIES 

Cloning strategies: Cloning genomic DNA - Genomic DNA libraries, PCR as an 
alternative to genomic cloning. Cloning - Properties cDNA libraries, preparation of 
cDNA for library construction, full-length cDNA cloning. 

Unit-IV: SCREENING STRATEGIES 

Sequence - dependent screening, screening by hybridization, probe design, 
chromosome walking, screening expression libraries - immunological, south-western, 
north-western blotting, RAPD, RFLP, DNA foot printing. 

Unit-V: SEQUENCING STRATEGIES 

Basic DNA sequencing - Chain terminator sequencing, automated sequencing, Whole 
genome sequencing - Analysis of sequence data, DNA sequence databases and data 
base searches, site-directed mutagenesis. Gene transfer to plants: Agrobacterium 
mediated transformation, direct DNA transformation - Protoplast transformation, 
particle bombardment, electroporation and microinjection. 

References 

• Dubey, R. C. (2008). A Textbook of Biotechnology. S. Chand & Co. Ltd., New Delhi. 

• Gupta, P. K. (1994). Elements of Biotechnology. Rastogi and Co., Meerut. 

• Hammaond, J., McGarvey, P. and Yusibov, V. (2000). Plant Biotechnology. Springer 
Verlag. 

• Primrose, S. B. (1994). Molecular Biotechnology. Blackwell Scientific Publishing, 
Oxford. 

• Primrose, S. B., Twyman, R. M. and Old, R. W. (2001). Principles of Gene 
Manipulation. Blackwell Science, London. 

• Sambrook, J., Fritsch, E. F. and Maiatis, T. (2000). Molecular Cloning: A Laboratory 
Manual. Spring Harbor Laboratory Press, New York. 

• Satyanarayana, V. (2005). Biotechnology. Books and Allied (P) Ltd., Kolkata. 

• Singh, B. D. (1998). Biotechnology. Kalyani Publishers, New Delhi. 

• Slater, A., Scotta, N. and Fowler, M. (2003). Plant Biotechnology. Oxford University 
Press. 

Note: No Practical for this paper. 


