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III SEMESTER - CORE COURSE IX:  
GENE MANIPULATION OF MICROBES, PLANTS AND ANIMALS 

                                                   
UNIT -I 

Genetic engineering – an introduction and scope. Vectors- plasmids, phage 
vectors, cosmids, phagemids, gateway vectors and artificial chromosomes.  
Enzymes in gene manipulations, DNA transfer techniques. 
 

UNIT- II 

Cloning strategies – construction of genomic libraries – types and methods; 
cloning in E.coli, Bacilli and Yeast. Recombinant system and screening of 
recombinant clones; Recombinant products –detection; site directed 
mutagenesis. 
 

UNIT- III 

Plant genome organization – plant nuclear genes, chloroplast genes, 
mitochondrial genes; cytoplasmic male sterility; heterosis and hybrid seed. 
Plant transformation –Agrobacterium – Ti and Ri plasmid vectors;  
Microprojectile bombardments – Gene gun. Phytochrome mediated functions 
and light activated genes. 
 
UNIT -IV 

Gene manipulation in animals -  animal cell culture techniques – transfection 
and production through cell culture technique – regulatory proteins, blood 
products, vaccines and hormones, transgenic proteins. Chromosomal 
manipulation of fish, cryopreservation of gametes and embryos. Transgenic 
animals- in vitro fertilization and embryo transfer. 
 

UNIT- V 

Pest management using juvenile hormones analogues, pheromones; 
Biotechnology of silk worms. Baculo viruses in biocontrol and foreign gene 
expression. Gene therapy – prospects, methods and applications. Genome 
projects: human, drosophila, Coenoharbiditis elegans;  Plant genetic 
engineering for herbicide resistance, pest resistance and disease resistance. 
Metabolic engineering of plants. Production of antibodies and pharmaceutically 
useful proteins in plants. 
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