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I- SEMESTER Credits
MPBTO1 Research Methodology 4
MPBTO02 Plant and Animal Biotechnology 4
MPBTO03 Guide Paper 4
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M. Phil. BIOTECHNOLOGY SYLLABUS
MPBTO1: PAPER | - RESEARCH METHODOLOGY
Credits: 4
Hours: 4/Wk

Unit |
Centrifugation: Basic principles, Ultra centrifuge, Density Gradient Centrifugation and Sub
cellular  fractionation by differential centrifugation, Spectroscopy: UV-Visible
Spectrophotometer, FT-IR and AAS.
Unit 11
Microscopy: Fluorescence, Confocal, Scanning and Transmission Electron microscopes,
Super Resolution Microscopy, Image analysis technique for living cells, Gel filtration,
Affinity chromatography, HPLC, NMR, GC-MS, MALDI-TOF and Microarray technique.
Autoradiography and Liquid Scintillation Counter.
Unit 11
Electrophoresis methods: PAGE, Agarose gel electrophoresis, Capillary Electrophoresis, 2D-
Electrophoresis and Gel Documentation. Histochemical and Immunotechniques: Antibody
generation, detection of molecules using ELISA, Western blot and Immunoprecipitation.
Unit IV
Principles and techniques of Southern and Northern hybridization: Principles and applications
of PCR, RT-PCR, and qPCR. Automated DNA sequencing, Next Generation sequencing,
DNA Chip Technology, preparation of DNA probes and hybridization, FISH, DNA and
Protein Microarray, Flow Cytometry, Chromatin Immunoprecipitation. Fermentor-Types,
design and downstream process.
Unit VvV
Research Ethics, Research/Experimental design, Preparation of Research report, Measures
central tendency and Dispersion, Standard error, Regression and Correlation analysis;
Student’s t-test; Analysis of Variance; Chi-Square test; Application of computers in
biostatistics; Bioinformatics: BLAST N & P, multiple sequence analysis, Gene discovery
using EST. Genbank Databases: NCBI, EMBL & DDBJ. Protein sequence Database:
Swiss Prot & PDB.
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MPBTO02: PAPER Il - PLANT AND ANIMAL BIOTECHNOLOGY

Credits: 4
Hours: 4/Wk
Unit |

Plant tissue culture: Nutritional requirements, plant growth hormones, genetic variation and
chromosome stability. Protoplast isolation, culture and Somatic hybridization. Production of
haploid plants. Germplasm conservation. Application of Plant Tissue culture, callus and
suspension culture, Protoplast culture: synthetic seed production.

Unit 11

Transformation: Agrobacterium mediated, Particle bombardment and Virus mediated.
Transgenic plants: Pest and Disease resistance. Recombinant proteins and edible vaccines.
Molecular Markers: RAPD, RFLP, AFLP, SNPs. Reporter genes, GUS, resistant markers.

Production of secondary metabolites.

Unit 11

Cell cultures: primary, secondary, sub culture, pilot and large scale culture. Development of
cell line, Separation of viable and non - viable cells, cytotoxicity of cultured cells. Tissue
culture techniques. Recombinant subunit and DNA vaccines. Single domain antibody

production.

Unit IV

Embryo transfer technology: In-vitro fertilization. Transfer of genes: microinjection,
electroporation and liposome mediated transformation. Method of producing transgenic
animals and applications — gene knockout and knock down. Stem cells — Embryonic and
adult. Molecular pharming: Production of pharmaceuticals and biomolecules.

Unit V

Intellectual Property rights (IPR), General agreement on tariff and trade (GATT), Trade
related intellectual property (TRIP), Patents for plants, animals, transgenic organisms and

DNA sequences. Plant breeder’s and farmer’s rights. Biosafety and ethical issues.
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