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Prerequisites 
for the course: 

Should have studied B. Sc. Botany. It is assumed that students have 
a basic knowledge of biochemistry, molecular biology and 
instrumental techniques at UG level. 

 

Objective(s): To learn and understand various methods, techniques and hands 
on experiments with techniques concerning study of plant 
molecular biology and genetic engineering. This course is designed 
to introduce students to both the principles and the applications of 
molecular recombinant DNA technology to plants and microbial 
organisms. It describes the use of genetically engineered products 
to solve agriculture and environmental problems for human 
welfare. 

 

Content: 
 
 

1. Preparation of media and other requirements, sterilized 
glassware etc. 

2. Isolation and purification of genomic DNA from plant 
materials. 

3. Isolation and purification of RNA from plants.   
4. Culture of plasmid and maintenance of culture.                                                               
5. Isolation of plasmid DNA. 
6. Quantitative estimation of genomic DNA and RNA using 

spectrophotometer.                
7. Agarose gel electrophoresis of genomic DNA and RNA and 

detection using gel documentation system. 
8. Digestions of DNA by restriction enzymes and size 

fractionation of fragments. 
9. Ligation of digested fragments. 
10. Primer designing. 
11. cDNA formation using reverse transcriptase. 
12. RT-PCR quantitation of selected gene(s) using SYBRG. 
13. Use of software for quantitation of gene and compare the 

expression level.                                            
14. Southern Blotting/Northern Blotting/Western Blotting (any 

one)                                 
15. Creating a transformant using commercial construct. 
16. 16 or 18s rRNA analysis. 
17. Leaf disc transformation using Agrobacterium, establishment 

of transgenic plants and GUS staining of GFP viewing. 
18. Amplification of genomic DNA using ISSR/ RAPD random 

primers in PCR and agarose gel electrophoresis and detect the 
banding patterns under gel documentation system and 
analysis of bands to understand genetic variation in plants. 

Only 60 hours for any of the above practicals will be conducted 
depending on availability of material, chemicals, equipments, etc. 
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Pedagogy: Hands on practicals.  
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Learning 
Outcomes: 

After completing this course student should be able to recognize 
the foundations of modern biotechnology and explain the 
principles that form the basis for recombinant DNA technology and 
be able to carry out R & D work or work in quality control 
laboratory on molecular biology and recombinant DNA 
technologies such as vector construction, cloning and gene 
expression etc. 
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