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1. Plant Biotechnology
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Special Paper : Plant Biotechnology

Unit—1 GENOME ORGANIZATION AND ENGINEERING

Plant genome organization, structure of plant geGene family, Chloroplast genome,
Mitochondrial genome. Importance of RELP and RARDplant breeding Construction of
cDNA library. Protein targeting to chloroplast amitochondria, heat shock proteins.

Unit—Il TISSUE CULTURE TECHNIQUES

Brief historical account: Laboratory organizatid®reparation of media: Aseptic manipulation:
Sterilization of media, Culture vessels and exgaiingle cell culture, Suspension culture.
Cellular totipotency, Somatic embryogenesis: Sytitheeeds: Somaclonal and gameticclonal
variation. Shoot tip culture, Haploid productidxnther and Pollen culture: Triploid production:

In vitro pollination and Fertilization, Embryo cute.

Unit- Il APPLICATION OF TISSUE CULTURE

Protoplast isolation and culture: Somatic hybdiargt Cybrid technology, Micropropagation:
Gemplasm conservation: Production of secondary boétas: Genetic engineering of metabolic
pathways, Production of secondary metabolites ard2ictors and downstream procession.

Unit— IV MOLECULAR BIOLOGY OF PLANT MICROBIAL IN TERATION AND
TRANSFORMATION

Biofertilizers: Symbiotic and Non-symbiotic nitragefixation, Biochemistry and Molecular
biology of biological nitrogen fixation, Genetic gineering of nif genes and nod genes.
Mycorrhizae: Ecto and Endo Mycorrhizae, Agrobacteriand Crown gall tumours, Mechanism
of T- DNA transfer. Ti and Ri plasmid vectors Agirdfection. Direct transfer of plants by
physical methods. Selectable marker and repoeieesy Chloroplast transformation.

Unit- V. TRANSGENIC PLANTS AND THEIR APPLICATIONS

Transgenic plants: Genetic engineering of plantsh&rbicide resistance, Pest resistance, Virus
resistance, Disease resistance, Stress toleratupl@ymic male sterility, Delayed fruit ripening.
Genetic engineering in flower industries, Genetigireering of seed storage proteins. Vaccine
production in plants, Edible vaccine, Transgenanfs as bioreactors.
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Special Paper. - Molecular Biology

Unit 1: Molecular Cloning

Vectors in Molecular Biology- Modifying Enzyme- Boherase chain reaction- DNA/Protein
sequencing — Mutagenesis- Transposable ElementgA/riE&enomic/ c DNA Library
construction and screening — Map based cloning

Unit-1I: Cloning in Microorganisms

Cloning Techniques: cloning in E-coli- Cloning iBacillus subtiliss Cloning in Yeast
Specialized vectors: Artificial chromosomes- OpearoExpression of cloned genes- site directed
mutagenesis- fusion proteins- Degradative plasmids.

Unit 1ll: Cloning in higher Organisms:

DNA mediated transformation — Gene transfer byluir@nsduction — Genetic manipulation of
mammals- DNA transfer to other vertebrates- Geaester in plants- Direct and indirect gene
delivery systems- plant viruses as vectors.

Unit IV: Applications of Genetic Engineering

Nucleic acid sequences as diagnostic tools- Newsdrliherapies for genetic disease- combating
infectious diseases- Protein engineering- Metaletigineering- Molecular Breeding of plants-
Production of interferon’s- DNA vaccines

Unit V Recent advances in Biotechnology

DNA/ Protein micro arrays- DNA/ Protein Markers- BNinger printing- Gene knock out —
RNAI and Gene silencing — Metagenomics- Bioethiod B°R
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