MBE – 5 APPLICATIONS OF PLANT TISSUE CULTURE IN BIOTECHNOLOGY

 Candidates admitted from academic year 2003-2004

Elective theory

UNIT – I

Tools, techniques and procedures of Tissue culture: Media for in vitro culture - minerals, vitamins, and natural adjuvants like coconut milk and fruit juice.  Requirements for auxin, cytokinin and other growth regulators. Solid and liquid media. Commercial prepacked media. Design of laboratory and commercial tissue culture facility.

Procedures in Tissue Culture: Fumigation, wet and dry steriliza​tion, ultraviolet sterilization, ultrafiltration and surface sterilization. Laminar flow hood. Maintenance of axenic cultures.  

Explants for Tissue Culture: Shoot tip, axillary buds, leaf discs, cotyledons, inflorescence and floral organs. Callus culture - initiation and maintenance of callus. 

UNIT – II

Principles of Micropropagation: Direct and indirect morphogenesis, somatic embryogenesis, caulogenesis, rhizogenesis, acclamatization. Synthetic seed production. 
UNIT – III

Tissue culture and Biotechnology: Mericloning for virus-free plants, selection of plantlets tolerant to biotic and abiotic stresses. Use of techniques of genetic engineering for obtaining transgenic plants resistant to diseases, insect pests, abiotic stress and herbicides..  Introduction of desired genes from microbes, plants and animals. Modifying the expression of resistent gene by antisense RNA technique.  In vitro mutagenesis. Genetic engineering with protoplast and haploid cells.

UNIT – IV

Applications in Agriculture, Horticulture and Forestry: Achivements and current trends in improvement of cereals, vegetable crops, oil yielding plants, ornamental plants an forest trees.

UNIT – V

Tissue culture in Industrial and Medical Biotechnology: Suspension Culture systems, isolation of single and aggregate of cells. Immobilization of cells and use of bioreactors.

Protoplast Culture: Isolation of protoplast   and transformation. Bioprocessing for active principles. In vitro production of secondary metabolites, pharmaceuticals and aromatic chemicals. Edible vaccine.

UNIT – VI

Tissue Culture in germplasm Conservation:  Introduction to in vitro conservation. Storage techniques, equipment, cryopreservation and tissue culture components used for storage. Achievements and current trends.
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