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Course outcome 
Students will be able to:  

• Compare the plant genome with chloroplast and mitochondrial genomes, to demonstrate 

the application of plant breeding methods, to differentiate the mechanism involved in 

different biological process. 

• Demonstrate different techniques involved in the plant tissue culture for the propagation 

of plants and germplasm preservation.  

• Utilise the plant tissue culture methods for the production of commercially important 

secondary metabolites.  

• Demonstrate the genetic manipulation of plants for the production of elite plants with 

superior traits such as insect resistance, improved nutrient content etc.  
 

UNIT I (13 hrs) 

Plant genome structure, gene families in plants, organization of chloroplast genome, mitochondrial 

genome and their interaction with nuclear genome, RNA editing in plant mitochondria. Mitochondrial 

DNA and Cytoplasmic male sterility. Plant breeding mechanism: types and applications. Biological 

oxidation: Electron transport chain, chemiosmotic hypothesis, ATP synthesis, oxidative 

phosphorylation, substrate level phosphorylation, uncouplers and inhibiters of respiration.  

Photosynthesis, regulation, Calvin cycle, C3-C4 plants 

 

UNIT II (13 hrs) 

Regulation of gene expression in plant development: Germination, apical meristem, floral 

development, leaf development, seed development and seed storage proteins. Plant hormones (auxins, 

cytokinins and gibberellins, IBA, NAA, 2-4-D, TD2). Plant tissue culture, history, laboratory design, 

aseptic conditions, methodology, media, techniques of callus cultures, meristem cultures, anther 

culture, embryo culture, micropropagation, protoplast culture, somaclonal variation, synthetic seeds; 

Methods of plant tissue preservation and applications (cryopreservation). 

 

UNIT III (13 hrs) 
Cell suspension cultures and bioreactor technology, plant biosynthesis and production, regulation, 

commercial importance of secondary metabolites by tissue culture. Plant-derived vaccines, 

plantibodies and pharmacognosy. Gene rearrangement. Nitrogen fixation by symbiotic and non-

symbiotic microbes. nifand nod genes.  

 

UNIT IV (13 hrs) 

Development of transgenic plants for virus, bacteria, fungi, insect resistance. Transgenic crops for 

improved quality (Bt cotton, Bt brinjal, golden rice), herbicide tolerant, stress resistant plants, delayed 

fruit ripening, terminator seed technology, GM foods and human health. Molecular diagnosis of plant 

diseases. 
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