Dr. M.G.R. University
Dept. of Biotechnology
Curriculum and Syllabus for M.Tech. Biotechnology 

Curriculum for  M.Tech.  Biotechnology (Full Time)

Credit Distribution

	Semester
	Credits

	I
	22

	II
	22

	III
	22

	IV
	9

	TOTAL
	75


I Semester

	S.No.
	Code
	Course
	L
	T
	P
	C

	1
	MBT 151
	Human Physiology and Immunology 
	3
	1
	0
	4

	2
	MBT103
	Biochemistry and Enzymology
	3
	1
	0
	4

	3
	MBT105
	Instrumentation  Methods
	3
	0
	0
	3

	4
	MBT107/109
	Cell & Molecular Biology
	3
	1
	0
	4

	5
	MBT165
	Molecular Microbiology and Metagenomics
	3
	0
	0
	3

	

	6
	MBT111
	Biochemical Techniques Lab
	0
	0
	6
	2

	7
	MBT113
	Microbial Techniques Lab
	0
	0
	6
	2

	
	
	TOTAL
	15
	3
	12
	22


II Semester

	S.No.
	Code
	Course
	L
	T
	P
	C

	8
	MBT102
	Genetic Engineering
	3
	1
	0
	4

	9
	MBT104
	Bioinformatics 
	3
	1
	0
	4

	10
	MBT106
	Quantitative Methods
	3
	0
	0
	3

	11
	MBT 156
	Human Genomics
	3
	1
	0
	4

	ELECTIVES-Any One Will be Offered(12)

	
	MBTE04
	Food Technology
	3
	0
	0
	3

	
	MBTE10
	Pharmaceutical Technology
	3
	0
	0
	3

	
	MBTE 160
	Immunotechnology
	3
	0
	0
	3

	

	13
	MBT110
	Genetic Engineering Lab
	0
	0
	6
	2

	14
	MBT 162
	Bioinformatics  Lab
	0
	0
	6
	2

	
	
	TOTAL
	15
	3
	12
	22


III Semester

	S.No.
	Code
	Course
	L
	T
	P
	C

	15
	MBT 251
	Proteomics
	3
	1
	0
	4

	16
	MBT 253
	Animal Tissue Culture
	3
	1
	0
	4

	17
	MBT 205
	Intellectual Property Rights, Biosafety, Bioethics
	3
	0
	0
	3

	18
	MBT 229  
	Plant Molecular Breeding
	3
	1
	0
	4

	Electives –One will be offered (19)

	
	MBTE 219
	Phytochemistry
	3
	0
	0
	3

	
	MBTE 221
	Clinical Research 
	3
	0
	0
	3

	
	MBTE 223
	Stem cells Technology
	3
	0
	0
	3

	
	MBTE 225
	Cancer Biology
	3
	0
	0
	3

	

	20
	MBT 207
	Tissue culture Lab
	0
	0
	6
	2

	21
	MBT211
	Seminar
	0
	0
	6
	2

	
	
	Total
	15
	3
	12
	22


IV Semester

	S.No.
	Code
	Course
	L
	T
	P
	C

	22
	MBT 202
	Project Report and Viva voce
	0
	0
	24
	9

	
	
	TOTAL
	0
	0
	24
	9


I semester
	MBT 151                                       Human Physiology and Immunology            3    1     0     4    


Unit 1:  INTRODUCTION AND PHYSIOLOGY OF CELLS                                                                            Foundations of Physiology – Functional Organization of the cell – Physiology of Membranes – Signal Transduction –Electrophysiology of the Cell Membrane – Electrical Excitability and Action Potentials – Synaptic Transmission and the Neuromuscular Junction – Cellular Physiology of Skeletal, Cardiac and Smooth Muscle, Arteries Veins and Microcirculation – Heart pump – regulation of arterial pressure and cardiac output 

Unit 2: RESPIRATORY, URINARY AND GASTROINTESTINAL SYSTEMS
Organization of Respiratory system –Transport of Oxygen and Carbon dioxide in the Blood – Gas Exchange in the Lungs – Ventilation and Perfusion of the lungs, Organization of Urinary System – Glomerular filtration and Renal Blood flow – Transport of salts, organic solutes and acids and bases – Urine Concentration and Dilution – Organisation of Gastrointestinal system – Gastric function – Pacreatic and salivary glands – Nutrient digestion and Absorption. 

Unit 3: ENDOCRINE AND REPRODUCTIVE SYSTEMS 
Organization of Endocrine control – Endocrine regulation and growth – Thyroid, Adrenal, Pancreas and Parathyroid glands – Sexual differentiation – Male and Female Reproductive systems – Fertilization – Pregnancy and Lactation 

Unit 4: Molecular Immunology: Cells of immune system; innate and acquired immunity, Development, maturation, activation and differentiation of T-cells and B-cells; TCR; antibodies: structure and functions; antibodies: genes and generation of diversity; antigen-antibody reactions; monoclonal antibodies: principles and applications; antigen presenting cells; major histocompatibility complex; antigen processing and presentation; regulation of T-cell and B-cell responses.

Unit 5 : Infection, Immunity and Transplantation:

Properties of Cytokines, cytokine secretion by Th1 and Th2 subsets, Complement activation, Inflammation, Acute phase response,  Immune response to infectious diseases, Hypersensitivity, genetics of transplantation, Autoimmune diseases.

TOTAL : 45

TEXT BOOK
  1.  Sarada Subramanyam, K.Madhavan Kutty and H.D.Singh – Text book of ‘Human  

      Physiology’  – S.Chand & Company, 1996. 

  2.  Sujit K.Chaudhuri – Concise Medical Physiology – New Central Book agency, 1997. 

 3. Kuby- immunology (4th edition) by R.A Goldsby, T.J Kindt, B.A. Osborne

   4. Essentials of immunology (6th edition): Ivan Riot- Blakswell scientific publications,    Oxford, 1988.

REFERENCES
1. Arthur.C.Guyton – Textbook of Medical Physiology – Prism Book (p) Ltd. 1996.


2. Cyril A.Keele Eric Neil and Neil Norman Joels Samson Wrigths’ Applied Physiology –  

    Oxford University Press – 1983.

3.  Fundamentals of immunology: Paul W. E. (Eds.) Raven press, New York, 1988

MBT103
BIOCHEMISTRY AND ENZYMOLOGY
  
3
1
0
4
UNIT1. INTRODUCTION TO BIOMOLECULES


                                                        9hrs                                      Structure and properties of Mono, Di, Oligo and polysaccharides, complex carbohydrates, Structure and properties of Fatty acids, Glycerolipids, phospholipids, sphingolipids, glycolipids, steroids, Structure and properties of amino acids, Peptides, proteins and conjugated proteins. Structure and properties of purines, pyrimidines, nucleosides, nucleotides, polynucleotides, Ribonucleic acids and deoxy ribonucleic acids,nucleoprotein complexes.
UNIT 2. METABOLISM AND INTERMEDIARY METABOLISM
                                                       10hrs                                           Biosyntheses and degradation of fatty acids and cholesterol, Biosyntheses and degradation of amino acids, peptides and proteins; Biosynthesis and degradation of amino acids, peptides and proteins, Biosyntheses and degradation of Purines, pyrimidines and nucleic acids.TCA Cycle, glycolysis, gluconeogenesis, Pentose phosphate shunt, Embden Meyerhof pathway, urea cycle, interconnection of pathways, Metabolic regulation, Bioenergetics: Respiratory chain, TP cycle, energy rich compounds

.
UNIT 3.ENZYME KINETICS                                                                               10hrs Classification,Nomenclature, Enzyme Kinetics –Michaelis Menton Equation Isoenzymes –Coenzymes –Active site Iinhibitor-Affecting factors of enzyme activity. Specificity of enzymes: Type of specificity, The Koshland “induced fit” hypothesis, Strain or   transition – state stabilization Hypothesis. Enzyme catalysis and kinetics: Factors affecting the rate of chemical reaction, Kinetics of unanalyzed chemical reaction, Kinetics of enzyme – catalyzed reaction, Methods for investigating the kinetics of enzyme catalyzed reactions, Nature of enzyme catalysis, inhibition of enzyme activity. 
UNIT 4. ENZYME ACTIVE SITE                                                            8hrs                                                             The investigation of active site structure and chemical nature of enzyme catalysis: The            identification of binding sites and catalytic site, Three dimensional structure of active site, Mechanism of catalysis,Mechanism of reaction catalyzed by enzyme without cofactor, Metal activated enzyme and metalloenzyme, Coenzymes in enzyme catalyzed reactions.
UNIT 5.APPLICATIONS OF ENZYMES                                                 8hrs                                                        Additional industrial enzymes: lipases, Penicillin acylase, Amino acylase & amino acid      production, Cyclodextrin & Cyclodextrin glycosyl transferase, Enzymes in animal nutrition, Oxidoreductases, Enzymes in molecular biology Immobilization of enzymes: Concept, method of immobilization, Kinetics pf immobilized enzyme, effect of solute partition and diffusion on kinetics of immobilized enzyme, use of   immobilized enzyme, Bioreactors using immobilized enzyme. Enzyme engineering: prediction of enzyme structure, design and construction of novel enzymes
Text Book:

1.Lehninger A.L., Nelson D.L., Cox M.M., “ Principles of Biochemistry “, CBS Publications, 1993.

2.Voet D., Voet G., “ Biochemistry “, Second Edition, John Wiley and Sons, 1994.

3.Stryer L., “ Biochemistry “, Fourth Edition, 1994.

4.Enzymes by Palmer (2001): Horwood Publishing series.                                                                                    5.Fundamentals of enzymology by Price and Stevens (2002): Oxford University Press.                            6.Enzyme technology by Helmut uhling (1998): John Wiley                                                             7.Introduction to Protein Structure by Branden and Tooze (1998): Garland Publishing group.
MBT105

                    Instrumental METHOD & Analysis    
                          3
0
0
3
1.ABSORPTION OF RADIATION




                                                  Absorptivity, Lambert Beers law, Deviations, Instrumentation, Double beam and single beam spectrometers, sources of radiation detectors, photometric accuracy, spectrophotometer operation, instrumentation optical materials sources, detectors spectrophotometers, Fourier transform, spectrophotometers, calibration andstandardisation, atomisation, flameatomisation, sources of radiation, background correction, detection limits, inferences and applications.
2. SCATTERING OF RADIATION





  

               Principles of radio activity, Rayleigh scattering, instruments, analytical, applications molecular weights and particle sizes, Scattering in gases, turbidimetric and nephelometric titrations.
3. X-RAY METHODS







  

              The absorption of x-rays, monochromatic X-ray sources, X-ray detectors, x-ray diffraction, x-ray fluorescence, power and single crystal diffraction methods, comparison of X-ray diffraction and neutron diffraction .
4. BIOPHYSICAL TECHNIQUES AND INSTRUMENTATION


Sedimentation, ultra centrifugation, electrophoresis, diffusion, osmometry, viscometry, conductimetry, microcalorimetry.
5. MICROSCOPY









Polorised light microscopy, phase contrast light microscopy, electron microscopy, interference microscopy, optical rotatory dispersion and circular dichrosim 
   Total hours: 45

Text Books:

1. Ewing GW, “ Instrumental Methods of Chemical Analysis “, McGraw Hill Book Company, 1989.

2.  Principles of Instrumental Analysis 5th Edn. Skoog.D.A., Thompson, Brooks and Cole 


References:

1. Willard and Merrit, “ Instrumental Methods and Analysis “, VI Edition, CBS Publishers and Distributors.

2. Braun H., “ Introduction to Chemical Analysis “, McGraw Hill, 1987.
MBT109/107
           CELL AND MOLECULAR BIOLOGY
3
1
0
4
UNIT 1.INTRODUCTION                                                                                                                                           The cell: A macromolecular assembly, Cellular compartmentization, Organellar architecture.  The Nucleus: Chromosomal DNA and its packaging, the global structure of Chromosomes, Chromosome replication, RNA synthesizing and RNA processing, the organization and evolution of the nuclear genome, Cytoskelton. DNAStructure, RNAstructure, organization of the bacterial chromosome, organization of eukaryotic chromosome, 
UNIT 2.CELL JUNCTIONS AND TRANSPORT SYSTEM:

Cell junctions, Cell adhesion, and Extracellular matrix: Cell junctions, Cell – cell adhesion.The plant cell wall. Membrane structure, Transport of molecules and membrane excitability: The lipid bilayer, Membrane proteins, Principles of membrane transport, Ion channels and electrical properties of membranes. The transport of molecules into and out of the Nucleus, The transports of protein into mitochondria, and chloroplasts, Perxisomes, The endoplasmic reticulum, Transport from ER through the Golgi apparatus.
UNIT 3.MUTATION, REPAIR AND RECOMBINATION: 
                                                                                       Chromosome duplication and segregation, Mechanisms of DNA polymerase, types of DNApolymerases, replicon model, eukaryotic replication, role of telomerase.Replication errors and their repair, Mutagens, repair of DNA damage – photoreactivation, base excision repair, homologous recombination, holliday model, recBCD pathway, homologous recombination in eukaryotes, site  specific recombination,    transposition-transposase – replicative transposition, non-replicative transposition.
UNIT 4.TRANSCRIPTION, SPLICING AND TRANSLATION:                                                                                  Types of RNA polymerases, sigma factor, transcription mechanism, rho dependent and independent termination , eukaryotic transcription, RNA processing, RNA polymerase I and III promoter, mechanism of splicing, RNAediting, mRNAtransport, inhibitors of transcription. mechanism of translation, eukaryotic translation factors, peptide bond formation, Wobble hypothesis. Prokaryotes-  Lac operon, trp, phage lambda regulation of lytic and lysogenic lifecycle. Eukaryotes – Homeodomain proteins, Zn containing DNA-binding domains, leucind zipper motifs, helix – loop helix proteins, nuceosome modifiers.
UNIT 5. CELL SIGNLING AND CELL CYCLE:

Cell signaling: general principles of cell signaling, signaling via g- protein linked cell surface  receptors, signaling via enzyme linked cell surface receptors,kinase receptors,

Cell cycle and division: The general strategy of the cell cycle, The mechanism of cell division,  The early embryonic cell cycle, in yeasts and multicellular Animals. Cancer: Cancer as a micro evolutionary process, Tumor cells, Proto – oncogenes and viral oncogenes, Tumor suppressor genes.
Text / Reference books

1. Molecular Biology of the Gene, 5th Edition, Watson et al., Pearson Education.

2. Molecular biology by David freifelder

3. Molecular biology- Baltimore
4. Molecular biology- Lodish

5. Molecular biology of cell by Albert et.al. John Wiley & Sons.
6. The Cell by Cooper.ASM Press

7. Cell and Molecular Biology by Karp. John Wiley & sons

MBT165        Molecular Microbiology and Metagenomics         3          0       0       3
Unit 1: Molecular Phylogeny of Microorganisms: Diversity of Microorganisms, Phylogeny of Microorganisms: A Historical Overview, Methods and Programs for Calculation of Phylogenetic Relationships from Molecular Sequences, The Phyla of Prokaryotes, Cultured and Uncultured and also understanding the rooting the tree of life. 

Unit 2 :Microbial metabolism - Glycolysis, PPP, Shunt pathway...host – microbe interactions
Unit 3 : Microbial Genomics – Micricobial genomes, physical and functional organization of genes, Whole genome sequencing projects, Impact and Molecular Genetics of Bacterial Biofilms

Unit 4: Metagenomics Methods- Concepts, Methods of collection, filtering, sequencing and Bioinformatics analysis, comparative metagenomics, viral metagenomics
Unit 5: Metagenomics and its Applications Application of Metagenomics to Bioremediation,, Industrial Bioproducts, Bioprospecting Novel Genes and Exploring New Concepts, Study of the Human Microbiome.  

References:

1. Metagenomics ---Theory, Methods and Applications .Diana Marco Universidad Nacional de Cordoba,   Argentina

2.Environmental molecular microbiology -Wen-Tso Liu and Janet K. Jansson University of Illinois at Urbana-Champaign, Urbana, Illinois 61801, USA and Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA (respectively)

3. Molecular Phylogeny of Microorganisms . Aharon Oren and R. Thane Papke Department of Plant and   Environmental Sciences, The Hebrew University of Jerusalem, Israel and Department of Molecular and Cell Biology, University of Connecticut, USA (respectively)

4. www.ploscompbiol.org
MBT111

Biochemical Techniques Lab

      0
   0
   6
    2

1. Laboratory Safety and Hygiene: Standard Operating Procedures, Units and Measurements, basic statistical concepts for biochemical analysis.

2. Use of Instruments, pH and Buffers

3. Qualitative analysis: amino acids, proteins, carbohydrates, lipids and steroids

4. Quantitative analysis ( 1) determination of saponification number of fats and iodine number od oil ( 2) determination of pK and pI value of amino acid

5. Estimation of amino acids by ninhydrin method, determination of tyrosine by nitroso-naphthol method, estimation of tryptophan by Spies and Chamber’s method

6. Separation of amino acids by paper chromatography, separation of sugars, purines and pyrimidines,  Determination of N-terminal amino acid of a dipeptide by flurodinitrobenzene method

7. Separation of small and large molecules by dialysis

8. Separation of blue-dextran and potassium dichromate by gel-filtration chromatography, separation of amino acids by ion-exchange chromatography and TLC, separation of plant pigments by column chromatography

9. Measurement of enzyme activity: acid phosphatase, urease, alpha-amylase, catalase.

10. Biological Preparations: Isolation of cholesterol, lecithin starch, DNA, yeast RNA 

Text Book: 

Experimental Biochemistry, A student companion, B.S. Rao and V.Deshpande
MBT113


Microbial Techniques

    0
  0
  6
   2    
1. Sterilization techniques;Cultivation of microorganisms,use of differential and selective media, bacterial growth curve

2. Bacterial staining techniques

3. Biochemical characterization

4. Cultivation and enumeration of bacteriophages

5. Isolation of Antibiotic resistant bacteria

6. Bacterial Conjugation

7. Isolation of a streptomycin resistant mutant

8. Microbial flora of mouth, skin

9. Microbiological analysis of urine and blood specimens

10. Species identification of unknown bacterial cultures 

Text Book

             Mixrobiology,   Laboratory Manual by Capuccino and Sherman 6th Edition, Pearson Education, (2006) 

II Semester

	MBT102                             Genetic Engineering                                              3    1       0      4


UNIT 1
Restriction endonucleases, Modification methylases and other enzymes needed in genetic engineering. Expression strategies for heterologous genes.

UNIT 2
Cloning vectors: Plasmid and plasmid vectors, Phages and phage vectors, Phagemids, Cosmids, Artifical chromosome vectors (YAC, BAC), animal virus derived vectors – SV40 and retroviral vectors. Molecular cloning: Recombinant DNA techniques, Construction of genomic DNA and  cDNA libraries, Screening of recombinants.

UNIT 3

DNAanalysis: Labeling of DNA and RNA probes, Southern and fluorescence in situ hybridization, DNA finger printing, Chromosome walking. Techniques for gene expression: Northern and western blotting, Gel retardation techniques, DNA foot printing, Primer extension, S1 mapping, Reporter assays.

UNIT 4

Sequencing of DNA, Chemical synthesis of oligonucleotides; Techniques of in vitro mutagenesis, Site – directed mutagenesis, Gene replacement and gene targeting. Polymerize chain reaction and its applications. Use of transposons in genetic analysis: Transposon tagging and its use in identification and isolation of genes.

UNIT 5 

Application of genetic engineering: Transgenic animals, Production of recombinant pharmaceuticals, gene therapy, Disease diagnosis. Biosafety regulation: Physical and Biological containment.

Text Book

1. From Genes to Clones by Winnacker, PANIMA Molecular Cloning by Sambrook et al.,
MBT 104


               Bioinformatics

          3
        1
        0
    4
Unit I:
 Sequence Databases and Information Retrieval: Nucleotide Sequence Databases; GenBank, EMBL, DDBJ, all as part of INSDC; accession numbers & annotations, Medical Databases
Unit II.  

Pairwise Sequence Comparisons: biology of homology, PAM & BLOSSUM scoring matrices, global & local alignment algorithms, statisical significance of pairwise alignments.
Unit III.  

BLAST, FASTA and Advanced BLAST: Database searching, FASTA algorithm, BLAST                                                                            
ALGORITHM, PSI BLAST, STATISTICAL SIGNIFICANCE OF DATABASE SEARCHES

Unit IV:  

Protein Sequence and Structure Analyses : 4 essential perspectives on proteins: (1) domains                                                                       

and motifs, (2) physical properties, (3) protein localization, (4) protein function. Gene Ontology for these perspectives in action; proteomics - methods, practices, databases introduction to protein structure and structural genomics; principles of protein structure & protein folding - X-ray crystallography and NMR - the PDB, RCSB, SCOP, CATH, DALI, FSSP & others. 

Unit V. 

MSA's or Multiple Sequence Alignments: Hierarchical and non-hierarchical Methods -                                                                              
MSAs  by PSI-BLAST , Tools for MSAs, 3D-PSSM Protein Fold Recognition (Threading) Server: Introduction to Molecular Evolution, Tree nomenclature and structure; the 4 stages of Phylogenetic Analysis, tree-building methods, NJ, MP, ML, tree-evaluation methods, the Bootstrap, Phylogenetics:  Introduction to the basics, Models, Assumptions, & Interpretations, How to construct a Tree in 4 steps; the differences, between Parsimony, Distance, and Likelihood.

Textbooks

Bioinformatics and Functional Genomics by Jonathan Pevsner (2003), Wiley-Liss 

Bioinfbook.org - Website dedicated to the text with updated URLs 

References

An Introduction to Bioinformatics Algorithms by N.C. Jones & P.A. Pevzner (2004), MIT Press 

Phylogenetic Trees Made Easy: A How-To Manual, Second Edition by Barry G. Hall (2004), Sinauer Associates, Inc. 

Bioinformatics and Molecular Evolution by Paul G. Higgs and Teresa K. Attwood (2005), Blackwell Publishers 

Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, edited by Baxevanis & Oulette (2005), Wiley-Interscience 

Fundamental Concepts of Bioinformatics by D.E. Krane & M.L. Raymer (2003), Benjamin Cummings 
MBT106

Quantitative Methods


   3
  0
   0
   3
UNIT1

Statistical population, sample from population, random sample, Tabular and graphical          presentation, Mean and standard deviation of group and ungrouped data. Measures of central tendency, measures of dispersion, measures of skewness (using calculators) ,  Correlations (product-moment coefficient, Spearman’s rank coefficient) and regression (linear regression, curve fitting)
UNIT2. 
Data presentation (tables/figures): 1-D and 2-D bar charts, pie diagrams, graphs (using       computer software packages),  Statistical distributions: fitting discrete uniform, binomial, Poisson and normal probability distributions to given data 3
UNIT3.

Testing of hypothesis, Test of significance, test for proportion, means and standard  deviations, F and t test, chi-square test for goodness 10of fit, Theory of errors, errors and residuals, precision, measure of precision, probable error of function, rejection of observation
UNIT4.
Methods of averages and least squares, Correlation and linear regression, associated test of significance, Analysis of variance for one and two way classification.
UNIT5

Design of experiments, Sampling, randomization, replication, local control, completely randomized and randomized block design. Nonparametric tests.

Text Book

Statistical Methods in biology by Norman T.J. Bailey (3rd Edition), Cambridge University Press (1995)

Biostatistics How it works, Steve Selvin, Pearson Education, (2004)

	MBT 156                                            Human Genomics                                       3           0          0        3


UNIT I: Introduction to Genomics                                                          (12 hrs)
Introduction – Structure and organization of prokaryotic and eukaryotic genomes- nuclear, mitochondrial genome; Genome size - Sequence complexity –Tools for genome analysis-RFLP, DNA fingerprinting, RAPD, PCR, Automated DNA sequencing; Linkage and Pedigree analysis-physical and genetic mapping, Computational analysis of sequences- finding genes and regulatory regions; Gene annotation; Similarity searches; Pairwise and multiple alignments.                                                                                                                          

Unit II:  Genome sequencing                                                                        (10 hrs)                                                                                
Human genome project-landmarks on chromosomes generated by various mapping methods; BAC libraries and shotgun library preparation; whole genome analysis methods, Physical map-cytogenetic map, contig map, restriction map, DNA sequencing and sequence assembly; Model organisms, Taxonomic classification of organisms using molecular markers- 16S rRNA typing/sequencing.                                                                                                            

Unit III: DNA Microarray technology                                                             (8 hrs)        
Traditional approaches to expression profiling –analysis of RNA expression, Basic principles and design: cDNA and oligonucleotide arrays; Applications: Global gene expression analysis, Comparative transcriptomics, Differential gene expression; Computational analysis of microarray data.                                                                                                              

Unit IV: Pharmacogenetics                                                                               (9 hrs)   
Single nucleotide polymorphisms (SNPs), Human disease genes; DNA polymorphism including those involved in disease; Hemoglobin and the anemias; Phenylketonuria (monogenic) and diabetes (multigenic) genetic disorders; ‘disease’gene vs. ‘susceptibility’ gene; High throughput screening for drug discovery, identification of gene targets, Pharmacogenetics and drug development.                                                                                                                   
UNIT V: Analysis of Genomes                                                                         (6 hrs)
Human –Mouse – Plasmodium falciparum – Saccharomyces cerevisiae – Mycobacterium tuberculosis, Caenorobditis elegans..                                                                             

Reference/Text books:

1. Brown TA, Genomes, 3rd Edition, Garland Science, 2006.

2. Campbell AM & Heyer LJ, Discovering Genomics, Proteomics and

    Bioinformatics, 2nd Edition, Benjamin Cummings, 2007.

3. Primrose S & Twyman R, Principles of Gene Manipulation and

    Genomics, 7th Edition, Blackwell, 2006.
 4. S. Sahai, Genomics and Proteomics, Functional and Computational Aspects, Plenum

     Publication, 1999.

	MBTE04                   
                     FOOD TECHNOLOGY

          3
      0
  0         3


UNIT 1:

Historical background: History of microorganism in food, Historical developments,                                                                                   

Taxonomy: role and significance of microorganism in foods, Intrinsic and extrinsic parameters of foods that affect microbial growth,Microorganisms in fresh meats and poultry,Processed meats, seafoods, Fermented and fermented diary products and miscellaneous food products.

UNIT 2

Starter cultures: Cheeses,beer, wine and distilled spirits, SCP, Medical foods, Probiotics and                                                                      

Health benefits of fermented milk and food products;Brewing ,malting ,mashing,hops, rimary and secondary fermentation:Biotechnological improvements,catabolic repression,High gravity brewing , B – glucan problem,Getting rid of diacetyl,Beer , wine and distilled spirits.

UNIT 3

Nutritional boosts and flavour enhancers: Emerging processing and preservation technologies                                                                    
for milk and dairy products.Microbiological examination of surfaces, Air sampling, Metabolically injured organisms,Enumeration and detection of food – borne organisms. Bioassay and releated methods.

UNIT 4

Food preservation:  Food preservation using irradiation,Characteristics of radiations of interest                                                                   

in Food preservation,Principle underlying the destruction of microorganisms by irradiation, Processing of foods for irradiation, Application of Radiation, Radappertization,Radicidation, and Radurization of foods legal status of food irradiation, Effect of irradiation of food constituents.

UNIT 5

Storage stability food preservation with low temperatures, Food preservation with high                                                                              temperatures, Preservation of food by drying, Indicator and food- borne pathogens,Other proven and food- borne pathogens.Psychrotrophs,Thermophiles and radiation resistant microorganisms, Charecteristic and growth of Thermophilic microorganisms, Nature and radiation resistance in microorganism, Rheology of food products.Consumer perspective and future of food biotechnology
.
Text/Reference Books:

1. Modern food microbiology by James M . jay, food- borne pathogens 2000)

	MBTE10
               Pharmaceutical Biotechnology                                  3
   0
   0
    3


UNIT – I INTRODUCTION 

                                  




                                        

Pharmaceutical industry & development of drugs ; types of therapeutic agents and their uses; economics and regulatory aspects .

UNIT– II DRUG ACTION, METABOLISM AND PHARMACOKINETICS
Mechanism of drug action; physico-chemical principles of drug metabolism;radioactivity; pharmacokinetics.
UNIT– III CHEMOTHERAPEUTICS





Chemotherapy for bacterial, fungal, viral infections, drugs acting on protozoal infection,malarial infection and helminth parasites. Cancer chemotherapy, Drug interactions
UNIT– IV PRINCIPLES OF DRUG MANUFACTURE 



Compressed tablets; dry and wet granulation; slugging or direct compression; tablet presses; coating of tablets; capsule preparation; oral liquids – vegetable drugs – topical applications; preservation of drugs; analytical methods and other tests used in drug manufacture; packing techniques; quality management; gmp.
UNIT – V BIOPHARMACEUTICALS 
                   




Various categories of therapeutics like vitamins, laxatives, analgesics, contraceptives,hormones and biologicals.
References

1.Gareth Thomas. Medicinal Chemistry. An introduction. John Wiley. 2000.

2.Katzung B.G. Basic and Clinical Pharmacology, Prentice Hall of Intl. 1995.
	MBT 160                                       Immunotechnology  
                                                    3     1       0     4


Unit 1 : Introduction to Immunotechnology

Kinetics of immune response, memory; Principles of Immunization; Techniques for analysis

 of Immune response

Unit 2: Antibody Related Techniques

Immuno-chemistry of Antigens - Immunogenecity, Antigenecity, haptens, Toxins-Toxiods, Hapten-carrier system; Genetic bases of immune response – Heterogenecity; Role and properties of adjuvants, Immune modulators; B cell epitopes; Hybridoma Rabbit, human; Antigen – Antibody interaction, affinity, crossreactivity, specificity, epitope mapping; Immuno assays RIA, ELISA, Western blotting, ELISPOT assay, immunofluorescence, Surface plasma resonance, Biosensor assays for assessing ligand – receptor interaction.

Unit 3: New Generation Antibodies

Multigene organization of immunoglobulin genes, Ab diversity; Antibody engineering; Phage display libraries; Antibodies as in vitro and in vivo probes

Unit 4: CMI and Imaging techniques

CD nomenclature, Identification of immune Cells; Principle of Immunofluoresence Microscopy, Flurochromes; Staining techniques for live cell imaging and fixed cells; Flow cytometry,

Instrumentation, Applications; Cell Functional Assays – lymphoproliferation, Cell Cytotoxicity, mixed lymphocyte reaction, Apoptosis, Cytokine expression; Cell cloning, Reporter Assays,
In–situ gene expression techniques; Cell imaging Techniques- In vitro and In vivo; Immuno-electron microscopy; In vivo cell tracking techniques; Microarrays; Transgenic mice, gene knock outs

Unit 5: Vaccine technology

Rationale vaccine design based on clinical requirements: Hypersensitivity, Immunity to Infection, Autoimmunity, Transplantation, Tumor immunology, immunodeficiency; Active

immunization, live, killed, attenuated, Sub unit vaccines; Recombinant DNA and protein based vaccines, plant-based vaccines and reverse vaccinology; Peptide vaccines, conjugate

vaccines; Passive Immunization; Antibody, Transfusion of immunocompetent cells, Stem cell therapy; Cell based vaccines

Text/References:

1. F.C. Hay, O.M.R. Westwood, Practical Immunology, 4th Edition-, Blackwell Publishing, 2002

2. S. Hockfield, S. Carlson, C. Evans, P. Levitt, J. Pintar, L. Silberstein, Selected Methods for Antibody and Nucleic Acid probes, Volume1, Cold Spring Harbor Laboratory Press,1993.

3. Ed Harlow, David Lane, Antibodies Laboratory Manual, Cold Spring Harbor, Laboratory  

Press, 1988.

MBT 162
      Bioinformatics      Lab                

         0           0         6           2          
Lecture 1: Demonstration of Entrez and SRS 

Lecture 2 :  Database Searches with BLAST and FASTA

Practical 1: Simple Sequence Formats- Sequin 

Practical 2: Protein secondary structure prediction and tour of protein structure database

Practical 3: Pairwise Sequence Alignment

Practical 4 : Multiple sequence alignment

Practical 5: Gene prediction –eukaryotic

Practical 6: Identification of promoter and transcription factor binding sites

Practical 7: Genome analysis and Annotation

Practical 8: Applications of comparative genomics

Practical 9: computational tools for expression analysis

Practical 10: cluster analysis. 

References

1. Bioinformatics – Sequence and Genome Analysis : D avid W. Mount

2. Bioinformatics - A practical guide to the analysis of genes and proteins - 2nd              Edition,Andreas E.Baxevanis, B.F.Francis Oullette. 2001.

	MBT110
             Genetic Engineering                              0
    0
     6
    2


1. Preparation of Competect cells, transformation

2. Plasmid mini preps, large scale preparation

3. Restriction analysis

4. PCR and TA cloning

5. Mutagenesis by chemical agents or UV

6. Mapping of bacterial genes

7. Probe preparation and Southern blotting

8. RNA extraction, RNA gel, Northern blotting

9. Agrobacterium mediated Plant transformation

10. Purification of recombinant proteins

Text Books:

Molecular Cloning by Sambrook et al., 

III semester
	MBT 251                                   Proteomics                                                  3        1        0        4


UNIT I

Introduction to Proteomics – The Proteome – Mining proteomes- Bridging Genomics and

Proteomics- Proteomics and the new biology, Detecting proteins in polyacrylamide gels, Protein analysis (includes measurement of concentration, aminoacid composition, N-terminal sequencing)

UNIT II

Analysis of proteomes- Two-dimensional polyacrylamide gel electrophoresis- Sample

preparation- Solubilization, Reduction, Resolution- Reproducibility of 2-DE- Image analysis of 2-DE gels

UNIT III

Mass spectrometry - ion source (MALDI, spray sources); analyzer (ToF, quadrupole, quadrupole ion trap) and detector; LC/MS for identification of proteins and modified proteins, De novo sequencing using mass spectrometric data, Tryptic digestion of protein and peptide fingerprinting               
UNIT IV

clinical proteomics and disease biomarkers, pull-down assays (using GST-tagged protein), far western analysis, by surface plasmon resonance technique, Yeast two hybrid system, Phage display; protein arrays - definition, applications- diagnostics, expression profiling.                                                                                                      
UNIT V

Application of proteome analysis- drug development and toxicology, Pharmaceutical

Applications – Proteomics in drug Discovery in human - phage antibodies as tools- Glycobiology and Proteomics- Immunomics.

Text book/Reference book

1. Pennington & Dunn, Proteomics from protein sequence to function, I edition.

2. Campbell AM & Heyer LJ, Discovering Genomics, Proteomics and Bioinformatics, 2nd Edition. Benjamin Cummings 2007
References:

1. Genomes. 2nd edition. T.A.Brown. Garland Science publishers 2002.

2. Human Molecular Genetics 2. Strachan, Tom and Read, Andrew P. Garland Science publishers 1999.

3. Principles of Gene manipulation and genomics. S.B.Primrose and R.M.Twyman

4. Campbell AM & Heyer LJ, Discovering Genomics, Proteomics and            Bioinformatics, 2nd Edition. Benjamin Cummings 2007

	MBT 253                                        Animal Tissue Culture                                              3       1         0        4        


Unit I : Cell culture Laboratory design & Equipments

Cell culture lab Layout; Sterile handling area; Incubation; Hot room; Air circulation; Service bench; Laminar flow; Sterilizer; Incubator; CO2 incubator; Refrigerators and freezers; Centrifuge; Inverted stage microscope; Magnetic stirrer; Liquid nitrogen freezers; Slow cooling system for cell freezing; Washing, packing and sterilization of different materials used in animal cell culture; Aseptic concepts; Maintenance of sterility; Cell culture vessels.

Unit II: Media and reagents

Types of cell culture media; Ingredients of media; Physiochemical properties; CO2 and  bicarbonates; Buffering; Oxygen; Osmolarity; Temperature; Surface tension and foaming; Balance salt solutions; Antibiotics growth supplements; Fetal bovine serum; Serum free

media; Trypsin solution; Selection of medium and serum; Conditioned media; Other cell culture reagents; Preparation and sterilization of cell culture media, serum and other reagents.

Unit III: Different types of cell cultures

History of animal cell culture; Different tissue culture techniques; Types of primary culture; Chicken embryo fibroblast culture; Chicken liver and kidney culture; Secondary culture;
Trypsinization; Cell separation; Continuous cell lines; Suspension culture; Organ culture etc.; Behavior of cells in culture conditions: division, growth pattern, metabolism of estimation of cell number; Development of cell lines; Characterization and maintenance of cell lines, stem cells; Cryopreservation; Common cell culture contaminants.

Unit IV: Applications

Cell cloning and selection; Transfection and transformation of cells; Commercial scale production of animal cells, stem cells and their application; Application of animal cell culture for in vitro testing of drugs; Testing of toxicity of environmental pollutants in cell culture; Application of cell culture technology in production of human and animal viral vaccines and pharmaceutical proteins. 

Unit V: Scale-up

Cell culture reactors; Scale-up in suspension; Scale and complexity; Mixing and aeration; Rotating chambers; Perfused suspension cultures; Fluidized bed reactors for suspension

culture; Scale-up in monolayers; Multisurface propagators; Multiarray disks, spirals and tubes; Roller culture; Microcarriers; Perfused monolayer cultures; Membrane perfusion; Hollow fiber

perfusion; Matrix perfusion; Microencapsulation; Growth monitoring

Texts/References:

1. R. I. Freshney, Culture of Animal Cells, 5th Edition, Wiley-Liss,

2005.

2. John R.W. Masters, Animal Cell Culture: Practical Approach, 3rd

Edition, Oxford, 2000.

3.M. Clynes, Animal Cell Culture Techniques, 1st Edition, Springer, 1998.

	MBT 205                                      IPR, Biosafety and Bioethics                           3            0          0          3


Unit I. Introduction to Intellectual Property

Types of IP: Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional Knowledge, Geographical Indications, Protection of New GMOs; International framework for the protection of IP, IP as a factor in R&D; IPs of relevance to Biotechnology and few Case Studies; Introduction to History of GATT, WTO, WIPO and TRIPS

Unit II. Concept of ‘prior art’

Invention in context of “prior art”; Patent databases; Searching International Databases; Country-wise patent searches (USPTO, EPO, India etc.); Analysis and report formation Basics of Patents - types of patents; Indian Patent Act 1970; Recent Amendments; Filing of a patent application; Precautions before patenting disclosure/non-disclosure; WIPO Treaties; Budapest Treaty; PCT and Implications; Role of a Country Patent Office; Procedure for filing a PCT application

III Patent filing and Infringement

Patent application- forms and guidelines, fee structure, time frames; Types of patent applications: provisional and complete specifications; PCT and convention patent applications; International patenting-requirement, procedures and costs; Financial assistance for patenting-introduction to existing schemes; financial incentives Patent infringement- meaning, scope, litigation, case studies and examples; Case studies

Unit IV. Biosafety

Introduction; Historical Background; Introduction to Biological Safety Cabinets; Primary Containment for Biohazards; Biosafety Levels; Biosafety Levels of Specific Microorganisms; Recommended Biosafety Levels for Infectious Agents and Infected Animals; Biosafety guidelines - Government of India; Definition of GMOs & LMOs; Roles of Institutional Biosafety Committee, GMO applications in food and agriculture; Environmental release of GMOs; Risk Analysis; Risk Assessment; Risk management and communication; Overview of National Regulations and relevant International Agreements including Cartegana Protocol.

Unit V. Bioethics

Concepts and principles relevance to Biotechnology; Ethics and the Law Issues: Genetic Engineering, Stem Cells, Cloning, Medical techniques, Bioweapons; Research concerns - Animal Rights, Ethics of Human Cloning, Reproduction and Stem Cell Research; Emerging issues: Biotechnology's Impact on Society.

Texts/References:

1. BAREACT, Indian Patent Act 1970 Acts & Rules, Universal Law

Publishing Co. Pvt. Ltd., 2007

2. Kankanala C., Genetic Patent Law & Strategy, 1st Edition,

Manupatra Information Solution Pvt. Ltd., 2007

Important Links:

http://www.w3.org/IPR/

http://www.wipo.int/portal/index.html.en

http://www.ipr.co.uk/IP_conventions/patent_cooperation_treaty.html

www.patentoffice.nic.in

www.iprlawindia.org/ - 31k - Cached - Similar page

http://www.cbd.int/biosafety/background.shtml

http://www.cdc.gov/OD/ohs/symp5/jyrtext.htm

http://web.princeton.edu/sites/ehs/biosafety/biosafetypage/section3.html
MBT 229                                  Plant Molecular Breeding              3           1         0         4
Unit I

Plant Genome – Nuclear and cytoplasmic; Significance of organellegenomes; Genome size and sequence components; Modern geneconcept - Gene structure, structural and functional genes.

Unit II

Molecular markers – Restriction based and PCR based; DNAprofiling using different assays- RFLP, RAPD, AFLP, ISSR, SNP etc.Development of SCAR and SSR markers.

Unit III

Gene flow in plants – Development of mapping population - MarkerAssisted Selection (MAS), screening and validation; Trait relatedmarkers and characterization of genes involved; Mapping genes onspecific chromosomes; QTL mapping; Gene pyramiding; Transcript

mapping techniques. Development of ESTs

Unit IV

Molecular markers for plant genotyping and germplasm analysis;Fidelity analysis; settling IPR issues; Marker Assisted Breeding in transgenics – herbicide resistance; Pest and disease resistance;Quality enhancement etc.

Unit V

Recent advances – Non gel based techniques for plant genotyping –Homogenous assays – Qualitative/Real Time assays; DNA Chipand its technology.

Texts/References:

1. Anolles, G. C. and Gresshoff, P.M., DNA markers – protocols,

applications and overviews. Wiley – Liss, New York, 1997

2. Clark, D. P., Molecular Biology, Elsevier, USA, 2005.

3. Henry R. J., Plant Genotyping: The DNA fingerprinting of plants.

CABI, New Delhi, 2005.olecular Breeding 3 Credits
4. Patterson, Molecular dissection of complex traits, CRC

Publications, Washington, 1998.

5. Purohit, S. S., Biotechnology – Fundamentals and Applications, 8th

Edition, Agrobios, India, 2007.
	  MBTE 219                            Phytochemistry
                    3
       0
      0        3


Unit 1: Plant Secondary metabolites and role in plant defense; classes of secondary metabolites, Medicinal Plant Databases

Unit 2: Biosynthesis of terpenoids, phenolics, phenyalpropanoids, alkaloids, flavonoids, glycosides, plant polysaccharides

Unit 3: Methods of extraction of plant compounds – liquid-liquid extraction, chromatography, storage.

Unit 4: Identification of active ingredient, bioassays- microorganism inhibition, cellular assays, carcinogenicity, toxicity

Unit 5: Commercial Production of herbal formulations, metabolic engineering of plant secondary metabolite pathway

Text Book:

Phytochemical Methods by A.J. Harborne, Springer, (1998)

	MBTE 221                                                  Clinical Research                              3         0        0      3


Unit I:  Basics of Clinical Research

Basic pharmacology and clinical research, New drug discovery process, Pre clinical toxicology: Carcinogenicity, Mutagenicity, Teratogenicity, Single dose and repeat dose toxicity studies, Reproductive toxicity, Basic terminology used in clinical research.

Unit II:  Ethics in Clinical Research

Ethical Theories and Foundations, Ethics Review Committee and Informed Consent Process, Integrity & Misconduct in Clinical Research, Conflicts of Interest, Ethical issues.

Unit III : Fundamentals of Clinical trials

Fundamental principles of comparative clinical trials in investigating effectiveness, efficacy and safety of treatments; Types of clinical trials, Design and organization of phase-I, phase-II, phase-III, phase-IV trials, various regulatory requirements in clinical trials, Schedule Y,  ICMR guidelines, etc.

Unit IV : Basic statistics for clinical trials
Basic statistical methods used in clinical trials. To select and apply appropriate statistical methods to analyse data from clinical trials, presenting, interpreting and discussing the analyses, basic data analyses from clinical trials using the computer-based ‘Stata’ software package.

Unit V : Regulatory affairs, good clinical practice 

Regulatory legislation and associated approvals and permissions required to conduct high-quality single-centre, national and international clinical trials. Good Clinical Practice (GCP), ways of implementing GCP including risk assessment and trial monitoring. 

	MBTE 223                                        Stem Cell Technology                                          3      0      0         3        


Unit 1

Stem Cells: Definition, classification and sources, Blastocyst culture, Xeno-free derivation and Cryopreservation, Properties and application of Embryonic stem cells. Characterization of Human embryonic stem cells. 

Unit 2

Stem cells and their Developmental Potential, subcloning and controlled differentiation of human embryonic stem cells. In vitro and in vivo differentiation of human embryonic stem cells. Feeder free culture of human embryonic stem cells 

Unit 3

Therapeutic cloning: Derivation and propagation of human embryonic stem cells by somatic cell nuclear transfer, Hurdles to improving the efficiency of Therapeutic cloning, Stem cells and translational medicine ethics, clinical research-ICMR guidelines in brief.

Unit 4

Haematopoietic Stem Cells: Basic science to Clinical applications, Growth factors and the regulation of haematopoietic stem cells, Haematopoietic stem cells for gene therapy, Haematopoietic cells for leukaemia and Thalessemia.

Unit 5

Skeletal muscle stem cells, Cardiac stem cells, Liver stem cells, Tumour stem cells, Stem cell therapies in animal models: Their outcome and possible benefits in humans 

TEXT BOOKS: 

1. Stem Cells: From Bench to Bedside-Ariff Bongso, Eng Hin Lee 

2. Stem Cells-C S Potten 

REFERENCES: 

1. Nagy A, Gertenstein M,Vintersten K,Behringer R(2003).Manipulating the Mouse Embryo , New York:Cold Spring Harbor Press. 

2. Gilbert SF (2000) Developmental biology,6th edition Sunderland, MA:Sinauer Associates,Inc. 

MBTE 225


Cancer Biology                                                   3       0          0        3
Unit I: Fundamentals Of Cancer Biology 

              

9 Hrs                               Regulation of cell cycle, mutations that cause changes in signal molecules, effects on receptor, signal switches, tumor suppressor genes, modulation of cell cycle in cancer, different forms of cancers, diet and cancer. Cancer screening and early detection, Detection using biochemical assays, tumor markers, molecular tools for early diagnosis of cancer.
Unit II: Principles Of Carcinogenesis 




9 Hrs

                                          Theory of carcinogenesis, Chemical carcinogenesis, metabolism of carcinogenesis,principles of physical carcinogenesis, x-ray radiation-mechanisms of radiation carcinogenesis.
Unit III: Principles Of Molecular Cell Biology Of Cancer 

9 Hrs                                                        Signal targets and cancer, activation of kinases; Oncogenes, identification of oncogenes,retroviruses and oncogenes, detection of oncogenes. Oncogenes/proto oncogene activity. Growth factors related to transformation. Telomerases.
Unit IV: Principles Of Cancermetastasis 




9 Hrs
                                            Clinical significances of invasion, heterogeneity of metastatic phenotype, metastatic cascade, basement membrane disruption, three step theory of invasion, proteinases and tumour cell invasion.
Unit V: Cancer Therapy 
           


                                    9 Hrs                                            Phases of clinical trials, clinical research ICMR guidelines in brief, Different forms of therapy, chemotherapy, radiation therapy, detection of cancers, prediction of aggressiveness of cancer, advances in cancer detection. Use of signal targets towards therapy of cancer; Gene therapy, 
                                                                                                              Total Hours:45

Text book:

1. “An Introduciton Top Cellular And Molecular Biology Of Cancer “, Oxford Medical

     Publications, 1991.

References:

1. Maly B.W.J, “ Virology A Practical Approach “, IRLl Press, Oxford, 1987.

2. Dunmock N.J And Primrose S.B., “ Introduction To Modern Virology “,

    Blackwell Scientific Publications, Oxford, 1988.

	   MBT 207                          Animal Tissue Culture Lab                           0           0         6          2 


1. Preparation of tissue culture medium and Tissue culture lab practices

2. Preparation primary cell cultures from various organs (Liver, kidney, spleen)

3. Suspension culture

4. Culture of adherent cells

5. Cell scraping and enzymatic digestion of breaking cell adherence to the flask and cell passaging

6. Enumeration of cell number and cell viability.

7. Cell counting

8. Cell cytotoxicity assay: MTT assay

9. Cryopreservation of cells

10. Revival and subculture of frozen cells

11. Leukocyte culture

12. Organ culture

