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Department of Biotechnology

 

Biotechnology is the technical application that uses biological systems, living organisms or derivations thereof to make or modify products or process for specific use.   Biotechnology combines disciplines like genetics, molecular biology, biochemistry & cell biology which are in turn linked to practical disciplines like Chemical Engineering,   Information Technology & Robotics. Some of the very many applications of biotechnology include gene therapy, drug designing, cloning, pharmacogenomics, agriculture etc.,

 
Biotech Industry and Revenues:
The biotechnology industry has touched 2 billion dollar mark in revenue for 2006-07 from the 1 billion dollars in 2004-05. The scenario in India is changing rapidly with improving regulatory infrastructure, improving standards of bio-manufacturing, increasing capabilities in clinical development, increasing R&D collaborations with US and European companies and increasing acceptance of Indian clinical data by international bodies like USFDA/EMEA. 
India has been ranked number 3 (following Japan and Korea)in the Asia Pacific region in Biotechnology by E&Y. Some of the top biotechnology companies in India are Biocon, Astra Zeneca, Dr.Reddy's Laboratories, Ranbaxy, Shantha Biotechnics, Orchid Pharmaceuticals, Cipla, Aventis, Glaxo Smithcline, Dabur Research foundation, Avesthagen & Sun Pharmaceuticals. 

The major sectors in Biotechnology Industry include Biopharma, AgriBiotechnology, Industrial Biotechnology, Diagnostics, Bioinformatics and Clinical Research.   With the increase in revenue it is expected there will be a requirement for trained Human Resources in the field of Biotechnology.
Future Scope:
Biotechnologies are always non-polluting unlike chemical products. They make use of replenishable natural resources & help their conservation. Hence there is a tremendous scope in research & development sector for the students as long as they are interested to spend long and tiresome hours in laboratories because biotechnology is labour intensive. 
With the Objective of Providing Quality training in Biotechnology, Dr. M.G.R. University is offering a B.Tech. in Biotechnology, Industrial Biotechnology. Industrial Biotechnology has higher components of Chemical Engineering Inputs and an additional Management Paper. 
Courses Offered 

Undergraduate Programs

· B.Tech Biotechnology 
· B.Tech. Industrial Biotechnology

Post Graduate Programs

· M.Tech. Biotechnology

Ph.D.

· Part-time Internal

· Full- Time Internal

Dr. M.G.R. Educational and Research Institute
Dr. M.G.R. University

Faculty of Engineering and Technology

DEPT. OF BIOTECHNOLOGY
B. Tech Biotechnology (2010 Regulations)
CREDIT DISTRIBUTION

I and II semester                     45
III semester                             23
IV semester                             23
V semester                              23
VI semester                             23
VII semester                            22
VIII semester                           21
TOTAL                                   180
III SEMESTER
	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 201
	Biochemistry
	3
	1
	0
	4

	BBT 203
	Microbiology
	3
	1
	0
	4

	BBT 215
	Genetics 
	3
	1
	0
	4

	BBT 219
	Cell Biology
	3
	0
	0
	3

	BCT 215
	Thermodynamics and Biochemical Reaction Engineering
	3
	1
	0
	4

	BCS 235
	Internet Concepts and Networking
	2
	0
	2
	2

	PRACTICAL



	BBT 211
	Biochemistry Lab
	0
	0
	3
	1

	BBT 213
	Microbiology Lab
	0
	0
	3
	1

	
	Total      
	17 
	4
	8
	23


1. BBT 201 Biochemistry-

Equivalent to BBT 210 for 2003-07 batch

2. BBT 203 Microbiology-

Equivalent to BBT 221 of IV semester for 2003-07 batch

3. BBT 219 Cell Biology-

Replaced instead of Biophysics of III semester 2003-07 batch
4. BBT 215 Genetics-

Equivalent to BBT 205 for 2004-09 batch

5. BCT 215 Thermodynamics and biochemical reaction engineering-

Equivalent to BCT 212 for 2003-07 batch

6. BCS 235 Internet concepts and Networking-

Same code and syllabus is followed by all the previous batches

7. BBT 211 Biochemistry lab-

Equivalent to BBT 217 for 2003-07 batch

Equivalent to BBT 211 for 2005-08 batch

8. BBT 213 Microbiology lab-

Equivalent to BBT 226 of IV semester for 2003-07 batch

Equivalent to BBT 213P for 2005-08 batch

IV SEMESTER (BT)
	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 206
	Instrumental Methods & Analysis
	3
	0
	0
	3

	BBT 208
	Enzyme Technology
	3
	1
	0
	4

	BBT 303
	Microbial Biotechnology
	3
	1
	0
	4

	BCS 332
	Database Management System
	3
	0
	0
	3

	BBTE 01
	Plant Physiology and Biochemistry 
	3
	0
	0
	3

	      BCT 220
	Principles of Chemical Engineering and Unit Operations
	3
	1
	0
	4

	PRACTICAL

	BBT 311
	Microbial Technology Lab 
	0
	0
	3
	1

	BBT 314
	Analytical Biochemistry Lab
	0
	0
	3
	1

	
	Total      
	18
	3
	6
	23


1. BBT 214 Microbial Biotechnology- 

Equivalent to BBT 303 of V semester for 2003-07 batch
2. BBT 206 Instrumental Methods & analysis-

Equivalent to BBT222 for 2003-07 batch

3. BBT 208 Enzyme Technology- 

Equivalent to BBTE 305 of V semester for 2003-07 batch

4. BCT 220 Principles of Chemical Engineering. 

Not Equivalent to BCT of IV semester for 2003-07 batch
5. BBTE 01 Plant physiology and Biochemistry - 

Equivalent to BBT E01 for 2004-08 and 2005-09 batches

6. BCS* Database Management System

Replaced instead of Elective for 2003-07 batch
7. BBT 226 Microbial Technology Lab

Equivalent to BBT 311 for 2003-07 batch

8. BCT 228 Instrumental Methods & Analysis Lab
Equivalent to BBT 314 for 2003-07 batch  
V SEMESTER
	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 321
	Molecular Biology
	3
	1
	0
	4

	BBT 309
	R DNA Technology
	3
	0
	0
	3

	BBT 311
	Animal Physiology & Pathophysiology
	3
	0
	0
	3

	BBT 313
	Immunology
	3
	1
	0
	4

	BCT 315
	Chemical Reaction Engineering
	3
	1
	0
	4

	BCS 333
	Unix & C Programming
	3
	0
	0
	3

	PRACTICAL 

	BBT 312
	Immunology Lab
	0
	0
	3
	1

	BBT 319
	R DNA Technology Lab
	0
	0
	3
	1

	
	Total
	18
	3
	6
	23


1. 
BBT 321 Molecular Biology 

not equivalent to BBT 320 of 2003 Batch 

2.
BCT 315 Chemical Reaction Engineering- 
Equivalent to BBT 305 for 2003-07 batch

3. BBT 309 R DNA Technology- 

Equivalent to BBT 204 for 2003-07 batch

4. BCS 333 Unix and C Programming- 

Is equivalent to BCS 234
5. BBT 311Animal physiology & Developmental Biology  – 
Equivalent to BBTE03 for 2003-07 batch

6. BBT 313 Immunology – 

Equivalent to BBT 302 for 2003-07 batch

7. 
BBT317 Immunology Lab- 
Equivalent to BBT 312 for 2003-07 batch

8.
BBT 319 R DNA Technology Lab-


equivalent to BBT 212
VI SEMESTER (BT)
	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 306
	Plant Biotechnology
	3
	1
	0
	4

	BBT 308
	Pharmaceutical Technology
	3
	1
	0
	4

	BBT 310
	Bio Process Technology
	3
	0
	0
	3

	BBT 316
	Animal Biotechnology
	3
	0
	0
	3

	BBF 301
	Bioinformatics
	3
	1
	0
	4

	BBTE
	Electives*
	3
	0
	0
	3


	PRACTICAL

	BBT 322
	Bio Informatics Lab
	0
	0
	3
	1

	BBT 413
	Bioprocess Lab
	0
	0
	3
	1

	
	Total
	18
	3
	6
	23


ELECTIVES 
	BBTE 02`
	Clinical Biochemistry
	3
	0
	0
	3

	BBTE 24
	Marine Biotechnology
	3
	0
	0
	3

	BBTE 30
	Molecular Virology
	3
	0
	0
	3


1. BBT 306  Plant Biotechnology –

Same for 2003-07, 2004-08 and 2005-09 batches

2. BBT 308  Pharmaceutical Technology – 

Equivalent to Pharmaceutical Biotechnology BBT 308 for 2004-08 batch and same for the 2003-07 and 2005-09 batches 

3. BBT 310  Bioprocess technology- 

Equivalent to Bioprocess engineering BBT 310 for 2003-07 batch and same for 2004-08 and 2005-09 batches
4. BBT 316  Animal Biotechnology -  

Equivalent to BBTE 309 of V semester for 2003-07 batch and Equivalent to BBT E309 for 2005-09 batches

5. BBT320  Bioinformatics – 

Equivalent to BBT 315 for 2003-07 batch

6. Electives

A) BBTE 32 Molecular Cell Biology and Cancer Biology

New Paper
B) BBTE 34 Metabolic Engineering
Equivalent to BBTE16 for 2003-07 batch

7. BBT 322   Bio-Informatics lab- 

Equivalent to BBT 309 for 2003-07 batch

8. BBT 324 Cell Biology, Developmental Biology & Physiology lab – 

New Lab

VII SEMESTER 

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 403
	Down Stream Processing 
	3
	1
	0
	4

	BBT 407
	Food processing and Preservation
	3
	0
	0
	3

	BBF 308
	Protein Science
	3
	1
	0
	4

	       BBT 406
	Environmental Pollution Assessment and Monitoring
	3
	0
	0
	3

	BMG 401**
	Management Concepts for Engineers and Technologist
	3
	0
	0
	3

	BBTE
	Elective*
	3
	0
	0
	3


	PRACTICAL

	BBT 411
	Downstream Processing Lab
	0
	0
	3
	1

	BBT 326
	Tissue Culture Lab
	0
	0
	3
	1

	
	Total
	18
	2
	6
	22


      ELECTIVES
	BBTE 23*
	Tissue Engineering
	3
	0
	0
	3

	BBTE 25*
	Molecular Modelling & Drug Design
	3
	0
	0
	3

	BBTE 28**
	Bioseparations
	3
	0
	0
	3

	BBTE 30**
	Bioprocess Engineering
	3
	0
	0
	3


        BBT 403 Downstream processing – 

Equivalent to BBT 401 for 2003-07 
1. BBT 407 Food processing and preservation – 

Equivalent to BBT 407 Principles of food processing for 2004-08 batch and same for 2003-07 and 2005-09 batches.

2. BBT 409 Genomics & Proteomics – 

Equivalent to BBTE11 for 2003-07 batch

3. BBT 415 Biostatistics – 

New Paper

4. BBT 419 Protein Engineering- 
Equivalent to BBTE10 for 2003-07 batch

5. Electives

A) BBTE 23 Tissue Engineering  
Equivalent to BBTE22 for 2003-07 batch

B) BBTE 25 Molecular Modelling & Drug Design

Equivalent to BBTE20 for 2003-07 batch

6. BBT 413 Bioprocess lab- 

Equivalent to BBT 411P for 2003-07, 2004-08 and 2005-09 batches

7. BBT 411 Downstream Processing lab- 

Equivalent to BBT 413P for 2003-07, 2004-08 and 2005-09 batches

VIII SEMESTER 

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	     BBT 429
	Legal aspects of biotechnology (IPR Bioethics, Biosafty)
	3
	0
	0
	3

	      BBT 402
	Total Quality Management
	3
	0
	0
	3

	      BBTE
	Elective*
	3
	0
	0
	3

	      BBT 404
	Project Work
	0
	0
	24
	12


	
	Total
	9
	0
	24
	21


            ELECTIVES
	 BBTE 38*
	Clinical Genetics and Cytogenetics
	3
	0
	0
	3

	   BBTE 415
	Biostatics
	3
	0
	0
	3

	BBTE 30
	Programming for Bioinformatics(Common Elective)
	3
	0
	0
	3

	BBTE 09
 


	Cancer Biology                                                                 
	3
	0
	0
	3


1. BBT 402 Total Quality Management- 

Same for all 2003-07, 2004-08 and 2005-09 batches

2. BBT 406 Biosafety

Equivalent to BBT405 for 2003-07 batch

3. Elective 
A) BBTE 18 Clinical genetics and Cytogenetics- 

Equivalent to elective of VIII semester for 2005-09 batch

B) Elective BBTE 22 Computational Biology – 

New Paper 
4. BBT 404 Project work- 

Same for all 2003-07, 2004-08 and 2005-09 batches

BBT 201 

Biochemistry 



3
1
0
4
1. INTRODUCTION TO BIOMOLECULES



     5 Hrs

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.

2.   METABOLISM






     10 Hrs

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.

3 .INTERMEDIARY METABOLISM


           
                   10 Hrs

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.

4.STRUCTURE FUNCTION RELATIONSHIP


       10 Hrs

Structurefunction relationships in model proteins like ribonuclease A, myoglobin, hemoglobin, chymotrypsin etc.;
5.ENZYMES                                                                                             
         10 Hrs

Classification,Nomenclature, Enzyme Kinetics –Michaelis Menton Equation Isoenzymes –Coenzymes –Active site Iinhibitor-Affecting factors of enzyme activity.







                                                        Total hours: 45
Text Book:

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

Reference:

1.
Voet D., Voet G., “ Biochemistry “, Second Edition, John Wiley and Sons, 1994.

2.
Stryer L., “ Biochemistry “, Fourth Edition, 1994.

BBT 203               
      MICROBIOLOGY

3
1
0
4 

UNIT - I
INTRODUCTION




           6 Hrs

Basic of microbial existence; history of microbiology, classification and nomenclature of microorganism, microscopic examination of microorganisms, light and electron microscopy; principles of different staining techniques like gram staining, acid fast, capsular staining, flagellar staining.

UNIT - II
MICROBES-STRUCTURE AND MULTIPLICATION        12 Hrs

Structural organization and multiplication of bacteria, viruses, algae and fungi with a special mention of life history of actinomycetes, yeast, mycoplasma and bacteriophage.

UNIT-III MICROBIAL NUTRITION, GROWTH AND METABOLISM   12 Hrs

Nutritional requirements of bacteria and different media used for bacterial culture; growth curve and different methods to quantitate bacterial growth, aerobic and anaerobic bioenergetics and utilization of energy for biosynthesis of important molecules.

UNIT - IV
CONTROL OF MICROORGANISMS


6 Hrs

Physical and chemical control of microorganisms; host-microbe interactions;  anti-bacterial, anti-fungal and anti-viral agents, mode of action and resistance to antibiotics; clinically important microorganisms.

UNIT-V INDUSTRIAL AND ENVIRONMENTAL MICROBIOLOGY         9 Hrs

Primary metabolites; secondary metabolites and their applications; preservation of food; production of penicillin, alcohol, vit.b-12; biogas; bioremediation; leaching of ores by microorganisms; biofertilizers and biopesticides; microorganisms and pollution control

                                                                                                                     Total hours45 
Text Books

1.
Pelczar MJ, Chan ECS And Krein NR, Microbiology, Tata McGraw Hill Edition, New Delhi, India.

Reference:

1.
Talaron K, Talaron A, Casita, Pelczar And Reid. Foundations In Microbiology,W.C.Brown Publishers, 1993.

2.
 Prescott LM, Harley JP, Klein DA, Microbiology, 3rd Edition, Wm. C. Brown                             Publishers, 1996.

BBT 215        


  GENETICS  

3
1
0
4

Unit I: Introduction






9Hrs

Nature of genetic material,Mendelian laws of inheritance, lawof

segregation and laws of independent assortment. Dominance and lethal genes-

Dominance relationships, lethal gene action, gene interactions and Epistasis –

Types of gene interaction and molecular basis of gene interaction.

Unit II: Chromosome structure and organization    
                             9Hrs

Chromosome morphology, composition of chromatin, Prokaryotic and

Eukaryotic organization, heterochromatin. Different types of (polytene and lamp

brush chromosome, giant chromosomes) Chromosomes. Human Chromosomes and Functions.

Unit III: Sex chromosomes and inherited diseases


   9Hrs

Vehicles of heredity, sex determination in plants and animals, Autosomal

dominant disorders sex linked inheritance, non-disjunction of Xchromosomes,

linkage and crossing over, interference, coincidence.molecular diseases-

Hemoglobinopathies, disorders of coagulation, colour blindness, hemophilia.

Multiple alleles ABO blood groups, Rh group system

Unit IV: Gene Transfer &Mapping


                           9 Hrs

Mapping techniques-calculation of large map distances, mapping genes by mitotic

segregation and recombination, mapping by insitu hybridization. Gene transfer in

bacteria-transformation, transduction, conjugation and their mapping

Unit V : PopulationGenetics




              9Hrs

Principles of HardyWeinberg law-Gene frequency, genotype frequency,

HardyWeinberg equilibrium and application, factors affecting gene frequencies.

Polymorphism and characteristic features, inbreeding.

                                                                                                       Total hours: 45                                                                           
Text Books:

Genetics ByMonroe WStricberger

Principles of Genetics By Gardner

Fundamentals of Genetics By B.D.Singh

References:

Genetics By Goodenough

Genes and Genomes By Singer and P.Berg

Genetics By Griffith
   BBT 219                                   CELL BIOLOGY 
3
0
0
3                                    
UNIT I:CELL STRUCTURE AND FUNCTION OF THE ORGANELLES                              Eukaryotic and prokaryotic cells, principles of membrane organisation, membrane proteins, cytoskeletal proteins, types of cell division, mitosis & meiosis, extra cellular matrix, cell cycle and molecules that control cell cycle.
UNIT II:TRANSPORT ACROSS CELL MEMBRANES                                  
               Passive & active transport, permeases, sodium potassium pump, Ca2+ ATPase pumps, lysosomal and vacuolar membrane ATP dependent proton pumps, co transport symport, antiport, transport into prokaryotic cells, endocytosis and exocytosis. Entry of viruses and toxins into cells.
UNIT III: RECEPTORS AND MODELS OF EXTRA CELLULAR SIGNALLING            Cytosolic, nuclear and membrane bound receptors, examples of receptors, autocrine, paracrine and endocrine models of action, quantitation and characterisation of receptors.
UNIT IV:
SIGNAL TRANSDUCTION                                                           
Signal amplification, different models of signal amplifications, cyclic amp, role of inositol phosphates as messengers, biosynthesis of inositol tri phosphates, cyclic GMP and g proteins, role in signal transduction, calcium ion flux and its role in cell signaling, current models of signal amplification, phosphorylation of protein kinases, regulation of protein kinases, serine –threonine kinases, tumor necrosis factor receptor families.
UNIT V: CELL CULTURE


                                                    
Techniques for the propagation of eukaryotic and prokaryotic cells. Cell line, generation of cell lines, maintenance of stock cells, characterization of cells, immunochemistry, morphological analysis techniques, in cell culture, ex-plant cultures primary cultures, contamination, differentiation, three dimensional cultures, role of matrix in cell growth.
TEXT BOOKS

1. Darnell J, Lodish H, Baltimore D, “Molecular Cell Biology”, W.H.Freeman;

2. Kimball T.W., “Cell Biology”, Wesley Publishers;

REFERENCES

1. De Robertis & De Robertis, “Cell Biology”.

2. James D.Watson, “Molecular Biology of the Cell”. 
BCT 215      Thermodynamics and Biochemical Reaction Engineering    3  1  0  4
UNIT 1.   BASIC CONCEPTS IN ENGINEERING THERMODYNAMICS     5 Hrs

First and Second law of Thermodynamics; Calculation of Work, energy and property changes in reversible processes, Thermodynamics of flow processes; Power cycles and refrigeration cycles.

UNIT2.   THERMODYNAMIC PROPERTIES OF FLUIDS

                 9 Hrs

Volumetric properties of gases exhibiting non-ideal behavior; Residual properties; Estimation of thermodynamic properties using equations of state; Maxwell relationships. 

UNIT3.   SOLUTION THERMODYNAMICS



                  9 Hrs

Partial molar properties; concepts of chemical potential and fugacity; Ideal non ideal solutions; Gibbs Duhem equation.

UNIT4.   PHASE EQUILIBRIA





      5 Hrs

Criteria for phase equilibria; Vapour-liquid equilibrium calculations for binary mixtures, Liquid-Liquid equilibria and Solid-liquid equilibria.

UNIT5.BIOCHEMICAL THERMODYNAMICS


                   9 Hrs

Energetics of Metabolic Pathways; Energy Coupling (ATP & NADH); Stoichiometry and energetic analysis of Cell Growth and Product Formation - elemental Balances, Degree of reduction concepts; available-electron balances; yield coefficients; Oxygen consumption and heat evolution in aerobic cultures; thermodynamic efficiency of growth.

                                                                                                                  Total hours 45                                              
Text Books and References:

1.
Smith J.M., Van Ness H.C. and Abbott M.M., “ Introduction to Chemical Engineering Thermodynamics “, McGraw Hill, 1995.

2.
Roels J.A., “ Kinetics and Energetics in Biotechnology “, Elsevier, 1983.

BCS 235     INTERNET CONCEPTS AND NETWORKING           2    0   2      2
Unit I

Internet Basics – IP Addressing – Domain and host names – Types of servers – ports –DNS – Internet services – www, http, telnet, ftp

Unit II

Intranet – Intranets vs. LANs – Advantages and Disadvantages of Intranet – Internet Connection – Security system and policy

Unit III

E-mail Concepts: Sending and Receiving messages, attachments– E-mail Access Procedures – E-mail Filters – Secured E-mail – Public Key cryptography – Digital Certification – PGP

Unit IV

Introduction to HTML HTML Tags and Elements - Links & Addressing: Links, Basics, URL Concepts, Links in HTML, Anchor attributes, Images & anchors, HTML & images.

Presentation & Layouts: Layout with tables, Frames, Layers, HTML & other media types -HTML & binary objects, <MARQUEE> tag, Audio support in browser, Video support.
Unit V

Html coding – Webpage that displays both images and text – Webpage for navigation – Webpage for news scroll – Web portal Creation and management.

TEXT BOOK:
1. THOMAS A.POWELL, the Complete Reference HTML, 2nd Edition - Tata McGraw Hill, 

2. Internet Concepts – Complete Reference - Tata McGraw Hill

BBT 211 

 Bio Chemistry Lab 

0
0
3
1
        

1. Concepts of pH and Buffers – application to enzyme reactions

2. Estimation of proteins – Lowry and Biuret

3.
Reactions of Monosaccharides

4.
Reactions of Disaccharides

5.
Reactions of Polysaccharides

6. Identification of Unknown Carbohydrate

7. Reactions of Albumin

8. Reactions of Casein

9. Reactions of Gelatin

10. Reactions of Peptides

11.  Identification of Unknown Protein

       12.
Plant pigments

       13. Secondary metabolites from plants.

Minimum of TEN experiments shall be offered

Text Books and References

1.
Practical  biochemistry  by  keith Wilson and john walker 2005

2.
An introduction to practical biochemistry Plummer,Tata-mcgraw hill1987

BBT 213
            Microbiology Lab               
0
0
3
1
                                 

       

1. Sterilisation techniques (lecture/demonstrations).

2. Preparation of culture media (a) broth type of media (b) Agar.

3. Culturing of Microorganisms: Pure culture techniques: Streak plate, pour plate, isolation and preservation of bacterial culture.

4. Identification of microorganisms. (a) Staining techniques (b) Biochemical testing.

5. Enumeration of micro-organisms (a)counting microscopy (b) Nephelometry/Turbidimetry (c) Total N or dry weight. (d) Serial dilution plating.

6. Environmental - estimation of microbes in water, soil and air. 

7. Testing the potability of water.

8. Food microbiology (a) milk (b) Fermented Food (c) Salmonella in poultry.

9. Clinical microbiology: Normal mouth flora, blood and urine culture, antibiotic disc test assay.

References and Text Books:

1. Laboratory Manual in Microbiology by Monica Chessbrough (Vol I & II)

2. Microbiology - A laboratory Manual by Cappucino. 

IV Semester (BT)
BBT 206      Instrumental METHOD & Analysis  
  3 
   0
    0  
    3 

1. ABSORPTION OF RADIATION




     9 Hrs

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, flame atomisation, sources of radiation, background correction, detection limits, inferences and applications.

2.SCATTERING OF RADIATION




   9 Hrs

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




                              9 Hrs

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           9 Hrs

Sedimentation, ultra centrifugation, electrophoresis, diffusion, osmometry, viscometry, conductimetry, micro alorimetry. 

5. MICROSCOPY






  9 Hrs

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.

BBT 208
        
  ENZYME TECHNOLOGY           
 3
1
0
4             

Unit 1









    9 Hrs

Enzyme nomenclature and classification, general properties of enzymes and the

factors that affect their activity and the associated changes, extraction assay and

purification of enzymes 

Unit 2                                                                                                               
   9 Hrs

Enzyme kinetics (steady state), determination of Km value and studying kinetics

using Lineweaver Burke plot, Eadie-Hofstee and Hans Woofe equations – enzyme

inhibitors, presteady state kinetics, fast kinetics to elucidate the intermediate and rate

limiting steps (flowand relaxation techniques), complex kinetics and analysis. 

Unit 3                                                                                                                          9 Hrs                                                                                                            Enzyme Specificity, evidence for enzyme substrate complexes, nucleophile and
electrophile attack, role of metal ions in enzyme catalysis, mechanisms of enzyme action

(lysozyme, chymotrypsin) 

Unit 4                                                                                                                         9 Hrs                                                                                                                    DNApolymerase, RNAse etc., zymogens and enzyme activators, active site
determination, regulation of enzymes, allosteric interactions and product inhibition –

coenzyme, isozymes and metallozymes 
Unit 5                                                                                                                        9 Hrs

Membrane bound enzymes – their extraction assay, lipid protein interaction and

the effect of fluidity of enzyme activity, clinical and industrial applications of enzyme

immobilization, enzyme engineering 

                                                                                                                                                                                              Total hours:45

Text Books

Fundamentals of Enzymes, Treur Palmer, Prentice Hall Publications

Reference

Enzymes by Dixon and Webb Immobilized Enzymes, Messing 1988

BBT 303       

  MICROBIAL BIOTECHNOLOGY              3         1           0          4
Unit I









      9 Hrs

History and scope of microbial biotechnology, microbialdiversity and its use, cultivation and preservation of microroganisms in small scale in fermantors, bioreactors, immobilized cells and microbial polysachharrides - microbial biomass.

Unit II









       9 Hrs

Production of microbial enzymes and applications, production of organic solvents - single cell proteins.

Unit III








       9 Hrs

Beverages, production of beverages, beer, wine, microbes in baking - production of Baker’s Yeast, milk products.

Unit IV








                  9 Hrs

Biofertilisers and Biopesticides, Biomass from carbohydrates, Higher alkanes, methanol, biofertilisers - manufacture, formulation and utilization, Biopesticides.

Unit V









      9 Hrs

Bioremediation - microbes in mining, ore leaching, oil recovery, waste - water treatment, biodegradation of non cellulose and cellulosic wastes for environmental conservation.

                                                                                                           Total Hours: 45 Hrs

Text Books:

1.
Microbial Biotechnology, Alexander N.Glazer, Hiroshai Nikaido.

Reference Book:

1.
Fermentation Microbiology and Biotechnology, El-Mans, E.M.T and Bryce C.F.A.
2.
Molecular Biology and Biotechnology, Walker, M. and Gingold E.B.

BCS 332          
 DATABASE MANAGEMENT SYSTEM
         3      0
0     3
Unit1 Introduction





                       9Hrs

Definition-Need for a DBMS-Uses of DBMS-Advantages and disadvantages of DBMS Database and database users-view of data-Architecture-data models-datadictionary-database langues.

Unit II Relational approach 
                                                                         9 Hrs

Relational model-structure of a relational algebra-Tuple relational calculus-Domain relational calculus-SQL-Embedded SQL-Query languages

Unit III  Relational Datebase design
                                                            9 Hrs

Relational database design-Integrity constraint-Pitfalls and design-Functional dependency-Nomalization-Entity relationship model-Storage and file structure-Indexing and hasing-Basic concepts-B tree index file-Static hashing-Dynamic hasing

Unit IV  Object Oriented Relational Database Technology                            9 Hrs

Concepts for object oriented data model-Object oriented database Languages-persistent programming language-Object relational databases

System Implementation techniques:







Query processing-Transactin processing-concurrency control-Recovery system

Unit  V Enhanced Data models for advanced applications                            9 Hrs

Database system architecture-Client server system-centralized system-parallel systemsDistributed system-distributed database.









    Total hours: 45

Tex book:

1. Abraham Silberschatz, Henry F. Korth, S. Sudharsan, “Database system concepts” 4th edition, Tata McGraw-Hill, 1997.

2. C.J. Date, “An Introduction to Database systems”, 7th Edition, Pearson Education, 1997.

3. Raghu Ramakrishnan, “Database Management Systems”’ WCB McGRAW Hill, 1998.

4. Bipin C. Desai, “An Introduction to Database Systems”, Galgotia publications, 2001. 

BBTE 01         
Plant Physiology and Biochemistry

3 
0 
0 
3

Unit 1                                                                                                                    9Hrs

Why study plants ? Life cycle of angiosperms – plant cell types – primary growth – meristems – secondary growth – tissues – tissue culture methods- callus and cell culture – micropropagation – organogenesis – somatioc embryogenesis – haploid culture – embryo culture 

Unit 2                                                                                                                   9Hrs

site of photosynthesis – photosynthetic pigments – photosystems – cyclic and non-cyclin electron flow– comparison of chemiosmosi sin chloroplasts and mitochondria, metabolic engineering 

Unit 3  








      9Hrs

Major compartments in vacuolated plant cells – apoplast – symplast – absorption of water and minerals by roots, root hairs , mycorhizae – role of guard cells – ascent of sap – translocation of phloem sap – methods to study plant transport 

Unit 4 








       9Hrs
Life cycle of plants – self incompatibility – double fertilization - structure of mature seed - seed dormancy – ABC model – plant growth regulators – apoptosis – using knowckout plants and gene fusions to investigate genes in growth and development 

Unit 5 








         9Hrs
Plant defense and secondary metabolites (Natural Products) 

                                                                                                                Total hours : 45                                                          
Text Book :

Biology by Campbell

Reference :

1. Biochemistry andMolecular Biology of Plants by Buchanam, Gruisem and Jones, IK

International Ovt. Ltd. 2000

3. Plant Physiology by Lincoln Taize and Eduardo Zeiger

BBT220    PRINCIPLES OF CHEMICAL ENGINEERING AND UNIT                                                                              v                             OPERATIONS                                                 3           1          0          4      

(Working Principles only to be stressed)

Unit 1 – Definitions and Principles – Unit Operations – Unit Systems – Basic concepts – nature of fluids – rheological properties of fluids.                                                         9Hrs
Unit 2 – Fluid flow phenomenon – flow through pipes – transportation and metering of fluids – pipes – fittings, valves operations of centrifugal pumps, reciprocating pump and gear pump – operation of blowers, cpmpressers and vacuum pumps – working of ventriometer, orfice meter, and rotometer – agitation and mixing of liquids – agitation and mixing of equipment- types of impellers- flow patterns.



                                                9Hrs
Unit 3 – Mechanism of heart transfer – boiling and evaporation- heat exchange equipment – evaporation – types of evaporators – operation of cooling tower.

        9Hrs            








  
Unit 4 - Drying of solids – classification of dryers, drying mechanism, crystallization, crystallization – principles and equipment – filtration – classification of fileters – operation of filter press, rotary vacuum filter and centrifugal fileter. 

                    9Hrs
Unit 5 – Introduction to Mass Transfer – Mass transfer basics, distillation, liquid – liquid extraction, adsorption, S/L.





       9Hrs
Total hours 45

Text Book

1. Mass Transfer Operations by Treybal

2. Unit Operations of Chemical Engineering – McCabe WL,  SmithJC, 6th Ed. McGraw Hill International Ltd.

3. Transport Process and Unit Operations – Chritie Geankoplis – 3rd edition, PHI pvt. Ltd.

BBT 311
Microbial Biotechnology lab      
0         0        3       1
1. Screening of amylase producing microorganism

2. Screening of protease producing microorganism

3. Screening of cellulase producing microorganism

4. Bioprocessing in the lab using bioreactors (Batch and Continuous Bioprocessing)

5. Determination of Thermal death point (TDP) and Thermal death time (TDT) of microroganism for design a steriliser.

6. Determination of growth curve of the given organism

7. Determination of substrate degradation profile in a fermentation process.

8. Compute specific growth rate (m), growth yield (Yx/s) 

9. Microbial production of citric acid using Aspergillus niger
Reference:

1. Bioprocess technology by Anton Moser

2. Experiments in Microbiology, Plant pathology, tissue culture and Mushroom production technology by K.R.Aneja

BBT 314                            Analytical Biochemistry Lab 
0
0
3
1

Qualitative Analysis: `

NORMAL & ABNORMAL URINE

Titrimetric Analysis:

ESTIMATION OF VITAMIN C IN FRUITJUICES

Estimation of Titrable Acidity and Ammonia content of Urine.

Colorimetric Analysis:

Estimation of Blood Glucose by Ortho Toluedine method.

Estimation of Blood Urea by DAM method.

Spectrophometric Analysis:

Estimation of Protein by Biuret Method.

Electrophoretic Analysis:

Separation of Serum Proteins by Electrophoresis.

Centrifugation Technique:

Size determination of yeast cell by centrifugal method.

Chromatographic Technique

Separation of Amino acids by paperchroma

Separation of lipids by TLC.

Reference Book: Practical Biochemistry by Varley

V Semester
BBT 321                        MOLECULAR   BIOLOGY         3
1
0
4
UNIT 1: Introduction 






9Hrs
DNAStructure, RNAstructure, organization of the bacterial chromosome, organization of eukaryotic chromosome, chromosome duplication andsegregation,Mechanisms of DNApolymerase, types of DNApolymerases, replicon model, eukaryotic replication, role of telomerase.

UNIT 2.Mutation, repair and recombination: 

                        9Hrs
replication errors and their repair,proofreading, mismatch repair,Mutagens, repair of DNAdamage – photoreactivation,base excision repair, homologous recombination, hollidy model, recBCD pathway, roleof recA, homologous recombination in eukaryotes, site specific recombination,transposition-transposase – replicative transposition, non-replicative transposition.

UNIT 3. Transcription and splicing: 


                       9Hrs
Types of RNApolymerases, Bacterial promoters, sigma factor, transcription mechanism, rho dependent and independent termination , eukaryotic transcription, TATAelement, TBP, RNA processing, RNA polymerase I and III promoter, mechanism of splicing, spliceosome, self-splicing, alternative splicing, exon shuffling, RNAediting, mRNAtransport, inhibitors of transcription.

UNIT 4. Translation and Genetic Code: 

                       9Hrs
mRNA, Open reading frame, Shine-Dalgarno sequence, 5’, 3’ modifications of eukaryotic mRNAs, role of tRNAs, tRNAcharging, tRNAsynthetases, structure of ribosome, mechanismof translation, eukaryotic translation factors, peptide bond formation, Degeneracy of the Genetic Code,Wobble, implication of mutations, suppressor mutations, Deviations from the universal genetic code.

UNIT 5. Gene Regulation: 

                                                  9Hrs
Prokaryotes – activators and repressors, DNAlooping, cooperative binding, antiterminations, eg. Lac operon, trp, phage lambda regulation of lytic andlysogenic lifecycle; Eukaryotes – Homeodomain proteins, Zn containing DNA-binding domains, leucind zipper motifs, helix – loop helix proteins, nuceosome modifiers, eg. Human interferon gene,gene silencing, histone modifications, DNAmethylation, RNAi, siRNA, microRNAs.

     TOTAL HOURS: 45

Text Book:

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

2. Molecular biology by David freifelder

Reference books

1. Molecular biology- Baltimore

2. Molecular biology- Lodish
BBT 309
Recombinant DNA Technology (upgraded)
3
0
0
3  

Unit 1: Enzymes in Recombinant DNA Technology: Restriction Endonucleases, Klenow enzyme, T4 DNA polymerase, Polynucleotide kinase, Cohesive and blunt end ligation, linkers and adaptors, homopolymer tailing, alkaline phosphatase, double digestion, TA cloning. Hybridization techniques: Southern, Northern and colony hybridization, labeling of DNA probes: Nick translation, Random priming, Radioactive and non-radioactive probes.

9 hrs
Unit 2: Properties of Cloning Vectors: Plasmid Vectors : PBR 322, PUC19 vectors, Bacteriophage vectors : Insertion and replacement vectors, Cosmids, M13 Vectors, Methods for introducing DNA into cells, Transformation, Selection of recombinants, alpha complementation, replica plating. Expression vectors, Constitutive and Inducible Promoters, pMAL, GST, pET based vectors shuttle vectors, yeast vectors, Artificial chromosome vectors: YAC and BAC. 9 hrs
Unit 3: Construction of Genomic and cDNA Libraries, partial digests, preparation of mRNA, cDNA, Choice of vectors, Screening of libraries - gene probes, with antibodies, characterization of plasmid clones. 








9 hrs
Unit 4: Principles of DNA Sequencing : Sanger’s method, Maxam and Gilbert method. Automated DNA sequencing, shotgun sequencing, pyro sequencing, whole genome sequencing, PCR, Types of PCR: multiplex, RT-PCR, nested, touch-down, RACE. Applications of PCR, Gene silencing techniques: Introduction to SiRNA, SiRNA technology. 


9 hrs
Unit 5: Recombinant Protein Expression, Insulin, Human Growth Hormone, Hepaptitis B viral vaccine, Use of Fusion Proteins to aid in Recombinant Protein Purification, Site specific Mutagenesis Methods.








9 hrs
Text Book: 

1. From Genes to Genomes- Concepts and Applications of DNA Technology Dale JW and von  
    Schantz M

2. Recombinant DNA, Third Edition, Watson, Caudy, Myers, Witowski.

BBT 311                    Animal Physiology & Pathophysiology     3 0 0 3










         9Hrs

UNIT 1 : Defintion, fields and branches of physiology, types of nutrition, digestion,

absorption, assimilation in a mammal – definition, respiration, kinds of respiration,

respiratory pigments – transport of respiratory gases, respiratory quotient – chloride shift

and anaerobiosis











         9 Hrs

UNIT 2 : Definition of excretion, classification of excretory projects – excretory organs ,

physiological process pf excretion involved in mammals. Definition of circulation,

functions of circulatory system, structure, cokmposition of blood, general function of

blood, transfusion, pace maker and blood pressure.











          9 Hrs

UNIT 3 : Introduction to muscles, types of muscles, general properties of muscles,

contractile proteins, sliding filament theory – chemical changes involved during muscle

contraction











         9 Hrs

UNIT 4 : Introduction to nervous system, role of nervous system, structure of nervous

system, nerve impulse, synapse, neuromuscular junction – reflex action – neuro-secretory

cells – neuro hormones. Introduction to endocrine system – classification of endocrine

system in advanced mammals – pheromones











         9 Hrs

UNIT 5 : Pathophysiological conditions involved in digestive, respiratory, excretory,

circulatory, muscular , nervous and endocrine systems









            Total Hours  : 45 Hrs.

Text Books:

1. P.S.Verma, BS Tyagi, UK Agarwal – Animal Physiology, S.Chand and Co. New

    Delhi

2. Ross andWilson’s Anatomy and Physiology in Health and Illness. 8th Edition,

    authors – Kathleen JWWilson and Anne Waugh. Chrchill Livingstone

    Publications, NewYork

BBT 313



IMMUNOLOGY       3
     1
0
4

UNIT – I
INTRODUCTION





            6 Hrs

Cells of immune system; innate and acquired immunity; primary and secondary lymphoid organs; antigens: chemical and molecular nature; haptens; adjuvants; types of immune responses; theory of clonal selection.

UNIT – II
CELLULAR RESPONSES 



                       12 Hrs

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 – III
INFECTION AND IMMUNITY
                                                 16 Hrs

Injury and inflammation; immune responses to infections: immunity to viruses, bacteria, fungi and parasites; cytokines; complement; immunosuppression, tolerance; allergy and hypersensitivity; AIDS and Immunodeficiencies; resistance and immunisation; Vaccines.

UNIT – IV
TRANSPLANTATION AND TUMOR IMMUNOLOGY                 8 Hrs

Transplantation: genetics of transplantation; laws of transplantation;; tumor immunology.

UNIT – V
AUTOIMMUNITY
                                                           
          3 Hrs

Autoimmunity, Autoimmune disorders and diagnosis.                                                                                                                                                                                                 
References                                                                                                  Total hours: 45                                                                
1. Roitt I, Male, Brostoff. Immunology, Mosby Publ., 2002.

2. Kuby J, Immunology, WH Freeman & Co., 2000.

3.  Ashim K. Chakravarthy, Immunology, TataMcGraw-Hill, 1998.

BCT 315   CHEMICAL REACTION ENGINEERING      3       1
   0
4   
                                                                                          
UNIT1. CHEMICAL REACTION EQUILIBRIA                                          9Hrs
Equilibrium criteria for homogeneous chemical reactions; Evaluation of equilibrium constant and effect of pressure and temperature on equilibrium constant; Calculation of equilibrium conversions and yields for single and multiple chemical reactions.

UNIT2. REACTION KINETICS 




          9Hrs
Law of mass action, rate equation, elementary, non-elementary reactions and their mechanisms, theories of reaction rate and temperature dependency, analysis of experimental reactor data, evaluation of rate equation, integral and differential analysis for constant variable volume system, fitting of data complex reaction mechanism.

UNIT3. IDEAL REACTORS 



                                       9Hrs
Design for homogeneous systems, batch, stirred tank and tubular flow reactor, design of reactors for multiple reactions, combination reactor system, and size comparison of reactors.

UNIT4. CHOICE OF REACTORS 


                                        9Hrs
Factors affecting choice, optimum yield and conversion, selectivity, reactivity and yield problems, consecutive, parallel and mixed reactions, recycle.

UNIT5. HEATEFFECTS IN REACTORS 


                          9Hrs
Isothermal and nonisothermal homogeneous reactor systems, adiabatic reactors, rates of heat exchanges for different reactors, design for constant rate heat input and constant heat transfer coefficient, operation, batch and continuous reactors, optimum temperature progression.

                                                                                                                    Total Hours: 45                                                                        
Text Books

1. Levenspiel.O, “Chemical Reaction Engineering “, JohnWiley, Second Edition, 1972.2

2. Smith.J.M., “ Chemical Engineering Kinetics “,McGraw-Hill Third Edition, 1981.

BCS333


UNIX & C Programming         3
 0
0
3
UNIT I








       9Hrs
Introduction to Hardware and Software - System software, Programming Software and

Application Software – Operating systems – Services and Functions - DOS –

Introduction, Basic Commands

UNIT II





                                 9Hrs
UNIX Operating System - Architecture – Features – Commands - Utilities – File 
Handling

Unit III



                                                                         9Hrs
UNIX File System – File Attributes – Ownership and Permissions – Changing File

Permissions – VI Editor – The Shell

Unit IV






                                9Hrs
Introduction to C Language - Fundamentals – Data types – Control Structures

UNIT V






                    9Hrs
Advanced C Concepts - Introduction to Pointers, Structures and Union – File Handling.

                                       TOTAL HOURS 45

Text Book: -

1. Unix Concepts and Application – Fourth Edition – Author:-Sumitabha Das

BBT 312                         
 Immunology Lab 

  0
0
3
1

1. Identification of cells in a blood smear

2. Identification of blood group

3. Immunodiffusion SRID

4. Immunoelectrophoresis Serum, CIE

5. Testing for typhoid antigens byWidal test

6. Enzyme Linked ImmunoSorbent Assay (ELISA)

7. Isolation of monocytes from blood

BBT 319
Recombinant DNA Tech Lab
 0
0
3
1

1. Isolation of Plasmid DNA

2. Competent Cell preparation and transformation

3. Quantitation of DNA by agarose gel electrophoresis and spectroscopy

4. Isolation of Plant cell and / or genomic DNA

5. Restriction Enzyme Digestion 

6. Principles of Colony hycridization

7. PCR

8. Principles of RNA isolation and northern hybridization

Reference : Molecular Cloning by Sambrook, Frisch and Maniatis, Vol I, II and III.

VI semester
BBT 306                    PLANT BIOTECHNOLOGY           3
1
0
4
UNIT– I ORGANIZATION OF GENETIC MATERIAL 

       9Hrs
Genetic material of plant cells – nucleosome structure and its biological significance; junk and repeat sequences; outline of transcription and translation.

UNIT– II CHLOROPLAST &MITOCHONDRIA
                              9Hrs              Structure, function and genetic material; rubisco synthesis and assembly, coordination, regulation and transport of proteins. Mitochondria: Genome, cytoplasmic male sterility and import of proteins.

UNIT– III NITROGEN FIXATION 




     9Hrs
Nitrogenase activity, nod genes, nif genes, bacteroids.

UNIT– IV AGROBACTERIUM & VIRAL VECTORS 
                   9Hrs
Pathogenesis, crown gall disease, genes involved in the pathogenesis, Ti plasmid – t-DNA, importance in genetic engineering. Viral Vectors: Gemini virus, cauliflower mosaic virus, viral vectors and its benefits.

UNIT– V APPLICATION OF PLANTBIOTECHNOLOGY 

    9Hrs
Outline of plant tissue culture, transgenic plants, herbicide and pest resistant plants, molecular pharming , theraputic products.

 Total: 45 Hours

Text Books

1. Gamburg OL, Philips GC, Plant Tissue & Organ Culture fundamental Methods,

Narosa Publications. 1995.

2.Singh BD. Text Book of Biotechnology, Kalyani Publishers. 1998

References

1. Heldt HW. Plant Biochemistry &Molecular Biology, Oxford University Press. 1997.

2. Ignacimuthu .S, Applied Plant Biotechnology , Tata McGraw Hill. 1996.

BBT 308    PHARMACEUTICAL TECHNOLOGY       3       1
    0
4






UNIT – I INTRODUCTION 




                            9Hrs
Pharmaceutical industry & development of drugs; types of therapeutic agents and their uses; economics and regulatory aspects.
UNIT– II DRUG ACTION, METABOLISM AND PHARMACOKINETICS   9Hrs
Mechanism of drug action; physico-chemical principles of drug metabolism;radioactivity; pharmacokinetics.

UNIT– III CHEMOTHERAPEUTICS



                 9Hrs
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 


    9Hrs
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 




      9Hrs
Various categories of therapeutics like vitamins, laxatives, analgesics, contraceptives,hormones and biologicals.

                                                                                                                                                                                           Total: 45 Hours
References

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

2. Katzung B.G. Basic and Clinical Pharmacology, Prentice Hall of Intl. 1995.

 BBT 310                   Bioprocess Technology   
3
0
0
3
UNIT - I
INTRODUCTION TO INDUSTRIAL BIOPROCESS

 7 Hrs

A historial overview of industrial fermentation process- traditional and modern biotechnology.A brief survey of organisms,processes,products relating to modern biotechnology.Process flow sheeting –block diagrams,pictorial representation.General requirements of fermentation process.

UNIT - II
RAW MATERIALS AND MEDIA DESIGN FOR FERMENTATION PROCESS


                                                                                             8 Hrs
Criteria for good medium, medium requirements for fermentation processes, carbon, nitrogen, minerals, vitamins and other complex nutrients, oxygen requirements, medium formulation of optimal growth and product formation, examples of simple and complex media, design of various commercial media for industrial fermentation – medium optimization methods
UNIT - III DESIGN OF A FERMENTOR


                                      10 Hrs

Basic functions of a fermentor for microbial or animal cell culture, Bioreactors: Batch, fed batch reactor, continuous stirred tank reactors, plug flow reactor, enzyme reactors, residence time distribution, and mixing pattern.
Unit IV   STERILIZATION KINETICS



                        7 Hrs
Thermal death kinetics of microorganisms, batch and continuous heat sterilization of liquid media, filter sterilization of liquid media, air sterilization and design of sterilization equipment - batch and continuous.

UNIT - VKINETICS OF MICROBIAL GROWTH AND PRODUCT FORMATION 13 Modes of operation - batch, fed batch and continuous cultivation. Simple unstructured kinetic models for microbial growth, Monod model, growth of filamentous organisms, product formation kinetics - leudeking-piret models, substrate and product inhibition on cell growth and product forma                                                                                                                                                 
                                                                                                                    Total: 45 Hours                                                                                                                                                                      
Text Books 
1.
Peter F. Stanbury, Stephen J. Hall & A. Whitaker, Principles of Fermentation Technology, Science & Technology Books.

REFERENCE:

1.
Bailey and Ollis, “ Biochemical Engineering Fundamentals”, McGraw Hill (2nd Ed.), 1986. 

2.
Shule and Kargi, “ Bioprocess Engineering “, Prentice Hall, 1992.

3.
Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, Marcel Dekker, Inc.

BBT 316                ANIMAL BIOTECHNOLOGY 
3
0
0
3
UNIT– I ANIMAL CELL CULTURE


                                  12Hrs
Introduction to basic tissue culture techniques; chemically defined and serum free media;animal cell cultures, their maintenance and preservation; various types of culturessuspension cultures, continuous flow cultures, immobilized cultures; somatic cell fusion; cell cultures as a source of valuable products; organ cultures.

UNIT– II ANIMAL DISEASES AND THEIR DIAGNOS                             10Hrs
Bacterial and viral diseases in animals; monoclonal antibodies and their use in diagnosis; molecular diagnostic techniques like PCR, in-situ hybridization; northern and southern blotting; RFLP.

UNIT– III THERAPY OF ANIMAL DISEASES                                             12Hrs
Recombinant cytokines and their use in the treatment of animal infections; monoclonal antibodies in therapy; vaccines and their applications in animal infections; gene therapy for animal diseases.

UNIT– IV MICROMANIPULATION OF EMBRYO’S                                    6Hrs
What is micromanipulation technology; equipments used in micromanipulation;

enrichment of x and y bearing sperms from semen samples of animals; artificial

insemination and germ cell manipulations; in vitro fertilization and embryo transfer;

micromanipulation technology and breeding of farm animals.

UNIT– V TRANSGENIC ANIMALS 




         5Hrs
Concepts of transgenic animal technology; strategies for the production of transgenic animals and their importance in biotechnology; stem cell cultures in the production of transgenic animals.

                                                                                                               Total Hours: 45                                                                                                                                                                                                 
Text Books

1. Ranga M.M. Animal Biotechnology. Agrobios India Limited, 2002

2. Ramadass P, Meera Rani S. Text Book Of Animal Biotechnology. Akshara Printers,1997.

Reference

1. Masters J.R.W. Animal Cell Culture: Practical Approach. Oxford University

Press.2000

BBF 301
Bioinformatics



3
1
0
4

Unit I: Biological Databases and Data Retrieval                                                 9hrs     Nucleotide databases (Genbank, EMBL, DDBJ), Sequence submission Methods and tools (Sequin, Sakura, Bankit), Sequence retrieval systems (Entrez & SRS), Sequence File Formats and Conversion tools, Protein (Swiss-Prot, Tr-EMBL, PIR_PSD, Expasy), Genome (NCBI, EBI, TIGR, SANGER), Derived Databases (Prosite, PRODOM, Pfam, PRINTS), Metabolic Pathway DB (KEGG, EMP, EcoCyc, BioCyc and MetaCyc), Specialized DB (IMGT, Rebase, COG, LIGAND, BRENDA)
Unit II: Pairwise Sequence Alignment





9 hrs

Similarity, Identity and Homology, Global Alignment, Local Alignment, Visual Alignment, Dynamic Programming, Heuristic approach, Database Search methods & tools, Scoring Matrices and Affine Gap costs, Detailed method of derivation of the PAM & BLOSUM Matrices, Differences between Distance & Similarity Matrix, Assessing the Significance of Sequence Alignments
Unit III: Multiple Sequence Alignment




9 hrs

Significance of MSA, Various approaches for MSA (Progressive & Iterative), Profile analysis, Block analysis, Pattern searching, Motif analysis. Statistical methods for aiding alignment – Expectation Maximization, MEME, Gibbs Sampling, Markov Chains, Hidden Markov Models, Algorithm of HMM-based approaches, BaliBase-Scoring of MSA, PSI/PHI-BLAST
Unit IV: Gene Prediction






9 hrs

Gene structure in Prokaryotes and Eukaryotes, Gene prediction methods, Neural Networks, Pattern Discrimination methods, Signal sites Predictions (Promoter, Splice, UTR, CpG-islands), Evaluation of Gene Prediction methods
Unit V: RNA Secondary Structure Prediction




9 hrs

RNA secondary structure prediction methods and its limitations, mfold method of Zuker, RNAfold program, Tertiary structures of rRNA, Applications of RNA structure modeling Phylogenetic Analysis: Concept of dendrograms, Strings and Evolutionary trees, Ultrametric trees and Ultrametric distances, Additive - Distance trees, Methods of Construction of Phylogenetic trees- Maximum Parsimony Method, Maximum likelihood method and Distance Methods, Reliability of trees
References:    


              
1. Introduction to Bioinformatics - A. Lesk 2002, Oxford University Press                                     2. Fundamental concepts of Bioinformatics by D.E. Krane and M.L Raymer, Pearson Education     

    2003 ISBN 81-297-0044-1     

3. Current Protocols in Bioinformatics, Edited by A.D. Baxevanis et. al., Wiley Publishers 2005
4. Introduction to Computational Molecular Biology by Joao Carlos Setubal, Joao Meidanis, Jooao   Carlos Setubal
BBTE 02      CLINICAL BIOCHEMISTRY                           3
   0 
   0 
  3

UNIT 1                                                                                                                           9 Hrs

Disorders of carbohydrate metabolism - Regulation of Blood Glucose , Glycosuria, Diabetes mellitus, Identification by GTT, treatement.Glycogen storage diseases. Disorders of fructose & Galactose metabolism, Hypoglycemia, difference between Hypo & Hyper Glycemic coma.

UNIT 2                                                                                                                            9 Hrs

Disorders of Lipid metobolism, Acquried Diseases- fatty liver, obesity, ketosis,&atherosclerosis.Inherited diseases- Idiopathic Hyperlipidemia, GauchersDisease, Neimens pick Disease,Tay-sachs disease, Fabrys Disease,Hypolipoprotinemia & Hyperlipoprotenemia.

UNIT 3                                                                                                                           9 Hrs

Disorders of Protein & Amino acid metabolism, Kwashiorkor, Marsmus.Deficiencies of plasma proteins, Anemia, deficiencies of clotting factors, inborn errors of amino acid metobolism. Acid-Base balance in the body.

UNIT 4                                                                                                                           9 Hrs

Disorders of Nucleic acid metobolism,-Purine,Pyrimidine bases,Gout,lesch-Nyhan syndrome,Pseudogout,Xanthinuria,Heredatory oratic aciduria, 
UNIT 5            


                                                                                     9 Hrs
Functional tests related to Liver, Gastric, Thyroid, Parathyroid, Pituitary, and pancreas, Adrenals, Gonads & Renal systems.

TOTAL HOURS : 45

TEXT BOOKS

1.Harpers Illustrated Biochemistry 26th edition.

2Biochemistry with clinical correlations by Devlin.

BBTE
24


Marine Biotechnology    

3       0       0      3

Unit 1 : Introduction to marine environment; Marine Flora – Phytoplankton, seaweeds, sea grasses and mangroves-their characteristics and identification; Biology

Unit 2 :Marine fauna-zooplankton; major marine invertebrates; vertebrates and marine mammals-characteristics and identification, Biology

Unit 3:Marine microbes – Types, classification, methods of culturing and identification; methods of preservation.

Unit 4: Microbial Nitrogen fixation, their role in carbon, phosphorous and sulphur cycle,, degradation of organic matter; Microbial leaching and Biofouling

Unit 5  Marine pharmacology – Microbial metabolites; Metabolites from marine flora and fauna

Text Book

Bhakuni, D.S., Rawat, D.S. 2005. Bioactive Marine Natural Products. Springer,

BBTE 30

Molecular Virology


3
0
0
3

Unit I

Structure of animal viruses and plant viruses; Classification of animal and plant viruses; Satellite viruses; Viroids; Virusoids etc.; Diseases causes by animal viruses and plant viruses; Economic loss due to important viruses
Unit II

Genome organization of animal viruses; Replication of RNA viruses; Replication of DNA viruses
Unit III

Genome organization of DNA and RNA plant viruses; Replication of DNA and RNA plant viruses
Unit IV

Methods to diagnose animal virus infections: Electron microscopy, Tissue culture growth of viruses , Virus quantitation assays, Viral serology: ELISA, neutralization assays; Molecular methods: hybridization, PCR, real time PCR, sequencing, microarray , gene

silencing and antiviral assays
Unit V

Methods to study plant viruses; Infectivity assays – Sap transmission, insect vector transmission, agroinfection (using Agrobacterium); Ultracentrifugation, electron microscopy, serological methods, immunelectrophoresis in gels, direct doubleantibody sandwich method, Dot ELISA, Immunosorbent electron microscopy (ISEM), Decoration technique, Polymerase chain reaction; DNA and oligonucleotide microarray; Gene silencing, PTGS & TGS, viral suppressors of gene silencing.
Text Book

Principles of molecular Virology,Alan J.Cane 4th ed.
BBT 322
Bioinformatics      Lab                0      0       3        1                                                                              


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: Database Searches : BLAST, FASTA

Practical 5: Genome analysis and Annotation

Practical 6: Applications of comparative genomics

Practical 7: computational tools for expression analysis

Practical 8: cluster analysis.

References

1. Bioinformatics for Dummies by Claverie and Notredame, 2003, Wiley Publishing

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

3.
Bioinformatics - A practical guide to the analysis of genes and proteins - 2nd              Edition,Andreas E.Baxevanis, B.F.Francis Oullette. 2001.

BBT 413                                          BIOPROCESS LAB     
0     0      3      1
1.
Thermal death kinetics

2.
Batch sterilization design

3.
Batch cultivation, estimation of kla – dynamic gassing method, exhaust gas analysis – carbon balancing, gas balancing

4.
Fed batch cultivation, exhaust gas analysis – carbon balancing, gas balancing

5.
Total cell retention cultivation, exhaust gas analysis – carbon balancing, gas balancing

6.
Estimation of kla – sulphite oxidation method

7.
Estimation of kla – power correlation method

8.
Residence time distribution

9.
Estimation of overall heat transfer coefficient

10.
Continuous cultivation – x-d diagram, pulse and shift method, evaluation of kinetic parameters, exhaust gas analysis – carbon balancing, gas balancing.

VII SEMESTER
BBT 403                DOWN STREAM   PROCESSING    
3
1
0
4
UNIT – I
DOWNSTREAM PROCESSING 



8 Hrs

Introduction to downstream processing principles characteristics of biomolecules and bioprocesses.  Cell disruption for product release – mechanical, enzymatic and chemical methods.  Pretreatment and stabilisation of bioproducts.

UNIT – II
PHYSICAL METHODS OF SEPERATION
                         6 Hrs

Unit operations for solid-liquid separation - filtration and centrifugation.

UNIT – III
ISOLATION OF PRODUCTS


                        12 Hrs

Adsorption, liquid-liquid extraction, aqueous two-phase extraction, membrane separation – ultrafiltration and reverse osmosis, dialysis, precipitation of proteins by different methods.

UNIT – IV
PRODUCT PURIFICATION


                      12 Hrs

Chromatography – principles, instruments and practice, adsorption, reverse phase, ion-exchange, size exclusion, hydrophobic interaction, bioaffinity and pseudo affinity chromatographic techniques.

UNIT – VFINAL PRODUCT FORMULATION AND FINISHING OPERATIONS
 7 Hrs

Crystallization, drying and lyophilization in final product formulation.
                                                                                                                   Total : 45 Hours

Text Book

1. P.A. Belter, E.L. Cussler And Wei-Houhu – Bioseparations – Downstream Processing For Biotechnology, Wiley Interscience Pun. (1988).

References

2. R.O. Jenkins, (Ed.) – Product Recovery In Bioprocess Technology – Biotechnology By Open Learning Series, Butterworth-Heinemann (1992).

3. J.C. Janson And L. Ryden, (Ed.) – Protein Purification – Principles, High Resolution Methods And Applications, VCH Pub. 1989.

R.K. Scopes – Protein Purification – Principles And Practice, Narosa Pub

BBT 407    FOOD PROCESSING AND PRESERVATION       3       0
   0
3


UNIT– I FOOD AND ENERGY 




               9Hrs
Constituents of food – carbohydrates, lipids, proteins, water, vitamins and minerals,dietary sources, role and functional properties in food, contribution to organoleptic and textural characteristics.

UNIT– II FOOD ADDITIVES 




               9Hrs
Classification, intentional and non-intentional additives, functional role in food

processing and preservation; food colourants – natural and artificial; food flavours;

enzymes as food processing aids.

UNIT– III MICROORGANISMS ASSOCIATEDWITH FOOD                        9Hrs
Bacteria, yeast and molds – sources, types and species of importance in food processing and preservation; fermented foods and food chemicals, single cell protein.

UNIT– IV FOOD BORNE DISEASES 




 9Hrs
Classification – food infections – bacterial and other types; food intoxications and

poisonings – bacterial and non-bacterial; food spoilage – factors responsible for spoilage, spoilage of vegetable, fruit, meat, poultry, beverage and other food products.

UNIT– V FOOD PRESERVATION 

                                                    9Hrs
Principles involved in the use of sterilization, pasteurization and blanching, thermal death curves of microorganisms, canning; frozen storage-freezing characteristics of foods, microbial activity at low temperatures, factors affecting quality of foods in frozen storage; irradiation preservation of foods.

 Total: 45 Hours

TEXT BOOK:

1. W.C. Frazier And D.C. Westhoff – Food Microbiology, 4th Ed., Mcgraw-Hill Book Co.,

New York 1988.

References

1. T.P. Coultate – Food – The Chemistry Of Its Components, 2nd Edn. Royal Society,

London, 1992.

2. B. Sivasanker – Food Processing And Preservation, Prentice-Hall Of India Pvt.

Ltd. New Delhi 2002.

1. J.M. Jay – Modern Food Microbiology, Cbs Pub. New Delhi, 1987.

BBF 308

PROTEIN SCIENCE

3
1
0
4
Unit 1. 

Protein Structure and Classification : Amino acids  classification, primary, secondary, tertiary and quaternary structure of proteins, protein stability and denaturation. General classes of protein structures and function. Protein folding patterns. Protein databases, Molecular Viewers to display protein structures.

Unit 2. 

Methods of Characterizing Proteins in solution, Absorbance and fluorescence of proteins, Fluoresence resonance energy transfer, circular dichroism,  Protein structure determination – X-ray crystallogaphy, Nuclear magnetic resonance spectroscopy, Low temperature electron microscopy, Mass spectrometry, Protein Sequencing, Catalysis by enzymes; protein conformational changes, control of protein activity.

Unit 3. 

Evolution of Protein Structure and Function: Protein structure classification,

              classification of protein folding patterns –SCOP, FSSP and DALIdomain dictionary,            homologous proteins, evolution of globin, evolution of NAD-binding domain of dehydrogenases; mechanisms of protein evolution – divergence, recruitment and mixing and matching of domains.

Unit 4. 

Protein Engineering, folding, prediction and design-Protein folding, effect of denaturants on rate of folding and unfolding, folding funnels, protin misfolding and GroEL – GroES chaperone protein. Protein structure prediction and modelling – CASP, homology modeling, threading, prediction of novel folds, prediction of protein function.

Unit 5. 

Protein Interactions and Proteins in disease – General properties of protein-protein interfaces, protein-DNa interactions, eg. – Lambda cro, leucine zippers, zinc fingers, membrane proteins. Diseases due to  Absent or dysfunctional proteins and protein aggregation.

Text Book

Introduction to Protein Science: Architecture, Function and Genomics by Arthur M. Lesk, (2004) Oxford University Press

BBT 406     Environmental Pollution, Assessment and Monitoring
3
0    0
3

UNIT-I Environmental pollution:Concept of environmental pollution, Air pollution, concept of air pollution, Major air pollutant and their sources, Monitoring of air pollution, control on release of particulates matter by using different control devices.  Radiation Pollution: Types and possible hazards of radioactive substance, Measurement of radiation intensity, Effect of radioactive waste pollution on environment and impact of radiation on life, Monitoring and control of radiation pollution. Soil pollution, Importance of soil, Concept of soil pollution, Soil acidity, saline and alkaline soil, Different causes of soil degradation, Control of solid pollution Solid Waste: Concept of soil waste, industrial solid waste, Domestic soil waste, Agriculture soil waste, Technical approach for soil waste management.
UNIT –II Chemistry of Organic and inorganic chemicals in the Environment

Organic chemicals in the environment, Aliphatic /aromatic hydrocarbons (Hydrocarbon decay, environmental effects), Soaps, surfactants (cationic, anionic and nonionic detergents gents, modified), polymers (microbial decomposition, polymer decay), drugs dyes, oils grease. Inorganic chemicals in the environment, Inorganic gaseous pollutants, Particulate  matter, Trace level toxic metals, Inorganic pesticides & fertilizers, acids, alkalis, salts, complexes.

UNIT –III Chemistry of degraded hazardous substances- Destruction of hazardous substance, acid halides and anhydrides, alkali metals, cyanides and cyanogens bromides, chromium, aflatoxins and halogenated compounds. Toxic chemicals in the environment Atmospheric toxicants, Toxic heavy metals,  Carcinogens, Assessment of toxicity, Assessment of environmental risks, Chemistry of toxic chemical and hazardous substance in the environment.
UNIT-IV Environmental Monitoring and sample analysis

Sampling of air and water pollutants, Monitoring techniques and methodology, pH, Dissolved oxygen (DO), Chemical oxygen demand (COD), Biological oxygen Demand (BOD), Peculation of metals, monitoring & analysis of CO, NO2,CO2 ,SO2  ; Pesticide residue; Phenols and petrochemicals. 

UNIT V: Principles of remote sensing, its applications in Environmental Monitoring 

Concept of remote sensing, EMR & its interaction with matter, Aerial Photography, Types, Camera, Elements of photo interpretation (Aerial Photography/ image recognition),sensors & platform, IRS satellites & Their Sensors, Application of remote sensing in environmental studies. 

Geographical information system (GIS) Concept of GIS, Types of Geographical Data, Data structure, Vector and Raster data, their Advantages and Disadvantages, input, verification, storage and out put of geographical data, Importance of Geographical Information system in environmental studies.

 Text books:

1.S.Glasstone,D.Van Nastrand, Source book on atomic energy, 3rd edition, Germany,1967

2.M.Eisendvud,Environmental Radio activity, Academic press 

3.E.D.Enger, B.E.Smith, Environment science- A Study of inter relationship,WCB publication

4.Environmental chemistry,B.K..Sharna & Kaur

BMG 401 
Management concepts for technologists and engineers   3 0 0 3

Objectives

This course is intended to provide the concepts required by enterprising young technologists/engineers etc., operate, manage & succeed in setting up path breaking and innovative organizations. Emphasis will be on the issues of marketing the product profitably & successfully. In addition, attempts will be made to provide an understanding of the critical financial feasibility, cash flow, evolution of critical financial issues namely, financial feasibility, cash flows, evolution of capital expenditure proposals, methods of raising finance for the organization etc.,     

Contents:

1. Organization

a. Structure and design-flat structure

b. Functions of management-planning, organizing, directing, controlling etc.,

c. Different functional areas-marketing, finance, operations, HR etc.,

d. Delegation, decentralization,

e. Team & group working concepts-motivation & leadership issues

2. Marketing & competitive analysis

a. Consumer orientation-definition & concepts

b. Understandings Buyer behavior

c. Marketing Mix issues-product, branding, packing, labeling, distribution channel selection, pricing & promotional issues

d. Competitive analysis & bench marking

e. Market segmentation, target market selection-global market in focus

f. Marketing program, organization

g. Use if internet, web based technology for marketing

3. Management of human resources

a. Meaning & importance of HR

b. Compensation

c. Motivation

d. Performance appraisals & career counseling etc.,

4. Management of finance

a. Definition of finance

b. Costs-fixed/variable, CVP analysis, BEP

c. Cash flow-importance and management

d. Project appraisals-evaluation methods

e. Budgets and forecasting

f. Capital-working capital and importance

g. Ways of raising capital for project proposals

5. Creativity and Innovation

a. Identification/design of product/service concepts

b. Motivating & managing human resources

c. Distribution/reaching the end consumers

d. Financing the ventures

Reference Books:

1. Stephen P. Robbins and David A. Decenzo, Fundamentals of Management, Pearson Education, III Edition, 2001.

2. Koontz O’ Dannel, Principles of Management-Mc Graw Hill Publishing Co.Ltd.

3. L.M. Prasad, Management principles, Sultan Chand & Sons.

4. Philip Kotler, Marketing Management, PHI.

5. Boyd Walker, Marketing Management, McGraw Hill

6. Robert L Mathis and John H Jackson, Human Resource Management, Thompson SW

7. Beardwell Holden, Human Resource Management, Pearson.

8. Gomez Mejia Balkin, Human Resource Management, Pearson.

9. James C Vanhorne, Financial Management & Policy, Pearson

10. I M Pandey, Financial Management, Vikas Publishing.

11. Khanand Jain, Basic Financial Management & Practice, Tata McGraw Hill

BBTE 23              
  TISSUE ENGINEERING                   
3
0
0
3
Unit I 








                    7 Hrs
Tissue engineering in perspective - the basis and growth and differentiation -morphogenesis and tissue engineering.
Unit II 







                                 10 Hrs

In vitro control of tissue development - growth factors - tissue engineering bioreactors - tissue assembly in microgravity - In vitro synthesis of tissue and organs - organotypic and histotypic models of engineered tissues.

Unit III 








       10 Hrs

Biomaterials in tissue engineering - Approaches to transplanting engineered cells and tissues - Engineering challenges in immunoisolation device development - fetal tissue engineering - small diameter vascular grafts - cardiac Prostheses.

Unit IV 







                      9 Hrs

Bioartificial Pancreas - red blood cell substitutes - renal replacement devices - 
Muscoskeletal system- structural tissue engineering.

Unit V                                                                                                                                9 Hrs

Bone regeneration through cellular engineering - brain implants - neural stem cells -periodontal applications - regeneration of skin - wound repair - basic biology of tissue engineering - artificial womb.

                                                                                                                     



                                                                                                   Total Hours: 45

Text book:

1. Principles of tissue Engineering, Robert P.Lanaza, Robert Langer and Joseph

Vancantl, Second Edition, Academic Press, 2000. 

   BBTE 25      Molecular Modeling and Drug Design         3
     0
   0
3
 UNIT1:Computational Chemistry: Concepts of computational chemistry, Born Oppenheimer approximations, Application of Hartree-Fock equations to molecular systems, approximate Molecular orbital theories, semi-emperical methods 

UNIT2:Molecular mechanics: general features, bond stretching, angle bending, improper torsions, out of plane bending, cross terms, non-bonded interactions, point charges, calculation of atomic charges, polarization, van der Waals interactions, hydrogen bond interactions, Water models, Force fields, all atoms force field and united atom force field

UNIT3:Energy minimization: statement of the problem, Derivatives; Non-derivative minimization methods: The simplex method, Sequential univariative method. Derivative methods: First-order Derivative, Steepest decent methods, Conjugate gradients. Second-order Derivative: Newton-Raphson method, Minima, Maxima, saddle points, convergence criteria 

UNIT4:Simulation methods: Time averages, ensemble averages, Molecular dynamics methods, Monte Carlo methods, Differences between MD and MC, Energy, Pressure, Temperature, Temperature dynamics: Simulated Annealing procedure. Initial configuration, Periodic Boundry conditions, Solvent access, Equilibration, cutoffs, Problems and overcoming it, Time step, Constraint dynamics, Systematic methods, Random search methods, Distance geometry, Use of distance constraints in NMR

UNIT5:Docking and Drug Design: Discovery and design of new drugs, computer representation of molecules, 3D database searching, Deriving and using the 3D Pharmacophore , constrained systematic search, Clique detection techniques, Maximum likelihood method, molecular docking: scoring functions, Pharmacophore keys, Structure-based De Novo Ligand design, Quantitative Structure Activity Relationship QSAR, Combinatorial libraries, design of Drug like libraries 

References: 
1.Molecular Modelling Principles and Applications, Andrew R. 

Leach, II ed. 2001. Prentice Hall 

2.Current Protocols in Bioinformatics, Wiley Publishers, 2005

BBTE 28

BIOSEPARATION


3
0
0
3

UNIT I:  GENERAL







                                                  Review of conventional processes, Recent advances in separation techniques based on size, surface properties, ionic properties and other special characteristics of substances, Process concept, Theory and equipment used in cross flow filtration, cross flow electrofiltration, dual functional filter, Surface based solid – liquid separations involving a second liquid, Sirofloc filter.
UNIT II: MEMBRANE SEPARATIONS





                     Types and choice of membranes, Plate and frame, tubular, spiral wound and hollow fibre membrane reactors and their relative merits, Commerical, pilot plant and laboratory membrane permeators involving dialysis, reverse osmosis, Nanofiltration, ultrafiltration, Microfiltration and Donnan dialysis, Economics of membrane operations, Ceramic membranes
UNIT III: SEPARATIONS BY ADSORPTION TECHNIQUES

 
                                        Mechanism, Tyes and choice of adsorbents, Normal adsorption techniques, Affinity chromatography and immuno Chromatography, Types of equipment and commercial process, Recent advances and process economics.
UNIT IV: IONIC SEPARATIONS






  Controlling factors, Applications, Types of equipment employed for electrophoresis, Dielectrophoresis, ion exchange chromatography and electrodialysis, Commercial processes.
UNIT V: OTHER TECHNIQUES






   Separations involving Iyophilisation, Pervaporation and permeation techniques for soilis, liquids and gases, Industrial viability and examples, zone melting, Addluctive crystallization, Other separation processes, Supercritical fluid extraction, Oil spill Management, Industrial effluent treatment by modern techniques.

TOTAL: 45


TEXT BOOKS

1. Lacey, R.E. and S.Looeb – Industrial Processing with Membranes Wiley – Inter Science, N.Y.1972.

2. King, C.J. Separation Processes, Tata McGraw–Hill Publishing Co. Ltd., 1982.

BBT417/BBTE 30            Bioprocess Engineering        3
0
0
3
UNIT - I
ANALYSIS OF STR 




           8 Hrs
Stirred tank reactor - non-ideality, RTD and stability analysis, tanks in series and dispersion models – application to design of continuous sterilizer.

UNIT - II
ANALYSIS OF OTHER CONFIGURATIONS
          8 Hrs

Packed bed reactor, airlift reactor, fluidized bed reactor bubble column reactors – non-ideality, RTD and stability analysis.

UNIT - III
BIOREACTOR SCALE – UP



            9 Hrs

Regime analysis of bioreactor processes, oxygen mass transfer in bioreactors - microbial oxygen demands; methods for the determination of mass transfer coefficients; mass transfer correlations. Scale up criteria for bioreactors based on oxygen transfer, power consumption and impeller tip speed.

UNIT - IV
MODELLING AND SIMULATION OF BIOPROCESSES     12 Hrs                                                                                                                                                                                        
Study of structured models for analysis of various bioprocesses – compartmental models, models of cellular energetic and metabolism, single cell models, plasmid replication and plasmid stability model. Dynamic simulation of batch, fed batch, steady and transient culture metabolism.

UNIT - V
BIOREACTOR CONSIDERATION IN ENZYME SYSTEMS   8 Hrs
Analysis of film and pore diffusion effects on kinetics of immobilized enzyme reactions; formulation of dimensionless groups and calculation of effectiveness factors. Design of immobilized enzyme reactors – packed bed, fluidized bed and membrane reactors.







                                          Total Hours: 45
Text Book:

1. Micheal L.Shuler and Fikret Kargi Bioprocessing Engineering Basic concept. Prentice Hall PTR.

2. James E. Bailey & David F. Ollis, Biochemical Engineering Fundamentals, McGraw Hill.

References

1.
Anton Moser, “Bioprocess Technology, Kinetics and Reactors”, , Springer Verlag.

2.
James M. Lee, Biochemical Engineering, PHI, USA.

3.
Atkinson, Handbook of Bioreactors,

4.
Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, Marcel Decker 

Inc.
BBT 411          DOWNSTREAM PROCESSING LAB  
0
0
3
1
1. Solid liquid separation – centrifugation, microfiltration

2. Cell disruption techniques – ultrasonication, French pressure cell

3. Cell disruption techniques – dynomill – batch and continuous

4. Precipitation – ammonium sulphite precipitation

5. Ultra filtration separation

6. Aqueous two phase extraction of biologicals

7. High resolution purification – affinity chromatography

8. High resolution purification – ion exchange chromatography

9. Product polishing – gel filtration chromatography

10. Product polishing – spray drying, freeze drying

	BBT 326                   
Tissue  culture lab


0
0
3
1


Any Five Experiments from Tissue Culture and 5 from Plant Tissue Culture will be offered

1. Preparation of media, sterilization by filtration

2. Preparation of single cell suspension from chick embryo, rat liver, human cord blood

3. Preparation of single cell suspension :Homogenization, sonication , enzymatic treatment

4. Cell counting using haemocytometer, cell viability using Trypan blue and MTT assay

5. 6. Fibroblast tissue culture, Mutant cell line culture, serial passage and cryopreservation. 

7. Cytotoxicity and Cell proliferation kinetics

8. Mutagenecity in cell lines& screening method: Drug induced, UV treatment,  Chromosome   aberration assay

9.  Isolation of DNA from animal cell culture 

10. Principles of Plant Tissue Culture

11. Organ Culture

12. Plant Transformation procedures

13. Plant Regeneration Procedures

Reference:

Text Book of Animal Tissue culture By Freshney

VIII Semester

BBT 429
Legal Aspects of Biotechnology (upgraded)
 3
0
0
3

Unit I: Introduction to Intellectual Property




9 hrs
Types of IP: Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional Knowledge, Geographical Indications, Protection of GMOs, IP as a factor in R&D; IPs of relevance to Biotechnology and few Case Studies; History of GATT & TRIPS Agreement; Madrid Agreement; Hague, Agreement; WIPO Treaties; Budapest Treaty; PCT; Indian Patent, Act 1970 & recent amendments.


Unit II: Basics of Patents and Concept of Prior Art



9 hrs
Introduction to Patents; Types of patent applications: Ordinary,PCT, Conventional, Divisional and Patent of Addition;Specifications: Provisional and complete; Forms and fees Invention in context of “prior art”; Patent databases; Searching, International Databases; Country-wise patent searches (USPTO,esp@cenet(EPO), PATENTScope(WIPO), IPO, etc.)


Unit III: Patent filing procedures






9 hrs
National & PCT filing procedure; Time frame and cost; Status of the patent applications filed; Precautions while patenting –disclosure/non-disclosure; Financial assistance for patenting -introduction to existing schemes, Patent licensing and agreement, Patent infringement- meaning, scope, litigation, case studies.








Unit IV: Biosafety








9 hrs
Introduction; Historical Backround; Introduction to Biological Safety Cabinets; Primary Containment for Biohazards; BiosafetyLevels; Biosafety Levels of Specific Microorganisms; RecommendedBiosafety Levels for Infectious Agents and Infected Animals;Biosafety guidelines - Government of India; Definition of GMOs & LMOs; Roles of Institutional Biosafety Committee, RCGM, GEAC etc. for 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 








9 hrs
Human genome project and its ethical issues.  Gene testing, prenatal diagnosis, genetic manipulations, germline therapy, genetiv studies on ethnic races.





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
BBT 402            TOTAL QUALITY MANAGEMENT     3
0
0
3
UNIT – I 
INTRODUCTION





    9 Hrs

Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis Techniques for Quality Costs, Basic concepts of Total Quality Management, Historical Review, Principles of TQM, Leadership – Concepts, Role of Senior Management, Quality Council, Quality Statements, Strategic Planning, Deming Philosophy, Barriers to TQM Implementation.

UNIT – II
TQM PRINCIPLES





    9 Hrs


Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service Quality, Customer Retention, Employee Involvement – Motivation, Empowerment, Teams, Recognition and Reward, Performance Appraisal, Benefits, Continuous Process Improvement – Juran Trilogy, PDSA Cycle, 5S, Kaizen, Supplier Partnership – Partnering, sourcing, Supplier Selection, Supplier Rating, Relationship Development, Performance Measures – Basic Concepts, Strategy, Performance Measure.

UNIT – III
STATISTICAL PROCESS CONTROL (SPC)

     9 Hrs

The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and Dispersion, Population and Sample, Normal Curve, Control Charts for variables and attributes, Process capability, Concept of six sigma, New seven Management tools. 

UNIT – IV
TQM TOOLS

 


                 9 Hrs


Benchmarking – Reasons to Benchmark, Benchmarking Process, Quality Function Deployment (QFD) – House of Quality, QFD Process, Benefits, Taguchi Quality Loss Function, Total Productive Maintenance (TPM) – Concept, Improvement Needs, FMEA – Stages of FMEA.

UNIT – V
QUALITY SYSTEMS

                                         9 Hrs


Need for ISO 9000 and Other Quality Systems, ISO 9000:2000 Quality System – Elements, Implementation of Quality System, Documentation, Quality Auditing, QS 9000, ISO 14000 – Concept, Requirements and Benefits.                             

                                                                                                                    Total Hours: 45                                                                                          
Text Book                       
1. Dale H.Besterfiled, et at.,  Total Quality Management, Pearson Education Asia, 1999. (Indian reprint 2002).

References

1. James R.Evans & William M.Lidsay, The Management and Control of Quality, (5th Edition), South-Western (Thomson Learning), 2002 (ISBN 0-324-06680-5).

2. Feigenbaum.A.V. “Total Quality Management, McGraw Hill, 1991.

3. Oakland.J.S. “Total Quality Management Butterworth – Hcinemann Ltd., Oxford. 1989.

4. Narayana V. and Sreenivasan, N.S. Quality Management – Concepts and Tasks, New Age International 1996.

5. Zeiri. “Total Quality Management for Engineers Wood Head Publishers, 1991
BBTE 38  CLINICAL GENETICS & CYTOGENETICS   3
0
0
3          


INHERITANCE PATTERN INMAN:
                                                                       5 Hrs

Mendelian inheritance, dominant, recessive, lethal, sex linked, sex influenced,

multifactorial and mitochondrial inheritance. Genetic Diseases of heart, lungs, Kidney, brain and sex organs.

CHROMOSOME BASIS OF INHERITANCE:
                                            5 Hrs

Autosomal, sex and micro chromosomal anomalies, cytogenetic techniques and

nomenclature of banded chromosomes, ISCN 1980, 1990.

BANDING TECHNIQUE:





                 5 Hrs

Differential staining: Q-Banding, G- banding, R-banding, Acridine orange R-banding, Cbanding, DAPI, C-banding, NOR banding.

SPECIALIZED TECHNIQUE:


                                           7 Hrs

HRB, chromosome Fragile sites, PCC (premature chromosome condensation), Karyotype interpretation classification of unbanded chromosomes, Nomenclature of banded mitotic chromosomes, HRB nomenclature.


PREPARATION 
OF PROBES:





     7Hrs

Chromosome analysis by flowcytometry Instrument? Chromosome preparation/ flowsorting and library construction, restriction digestion, amplification techniques, labeling techniques, haptens, fluorochromes, counterstaining and hybridization protocol.Microdissection probe construction. IN- SITU HYBRIDIZATION:


Isotopic and nonisotopic in situ hybridization (ISH, DISH, FISH, PRINS)
PROBE CLASSIFICATION:
                                                                                   6 Hrs

Specific locus probes, telomeric and centromeric probes and whole chromosome probes.Metaphase chromosome ( chromosome painting), interphase nuclei (interphase FISH),extended chromatin fibres (fiber FISH ), mFISH, mBAND, CGH,MPIL, Rx FISH, SKYFISH.Hybridization protocol, acquiring of image analysis
APPLICATION OF FISH:






    5 Hrs

Microdissection, species matching, human gene mapping, dosimetry, interphase cytogenetics, cancer studies clinical disorders etc.

Chromosome in clinical medicine: classical chromosome syndromes, cytogenetics of spontaneous abortion, CAin prenatal diagnosis, CAin normal in mental retardations.

Genomic imprinting and RFLP.
REFERENCES:

1. Human chromosome principle and techniques, Second edition, by Ram S.Verma

and Arvind Babu,Mac Grwall-Hill (1995)

2. Human Cytogenetics, Volume I constitutional analysis – a practical Approach,

editor D. E. Rooney and B.H. Czepulkowski, IRL Press (1992)

3. Human cytogenetics, Volume IIMalignancy & Acquired Abnormalities- a

practical approach, Editor D.E. Rooney, B.H. Czepulkowski, IRL Press (1992)

4. In situ hybridization- Apractical approach, second edition, Editor D.G.Wilkson,

Oxford university Press (1999)

5. Principles and Practice of Medical Genetics Volume I and II, Editors, Emery and

Rimoin, Churchill Liningstone (1991)

6. Medical Genetics, Jorde et al,Mosby Publisher (1997)

7. scientific AmericanMolecular Oncology, Editor J.Michael Bishop and Robert A.

Weinberg, Scientific American Inc. (1996)
BBTE415

              Biostatistics


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 
UNIT3 Testing of hypothesis, Test of significance, test for proportion, means and standard  deviations, F and t test, chi-square  test for goodness of 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)

BBTE 30           Programming for Bioinformatics                3      
0
0
3
UNIT1: Perl Programming

Introduction, Basic Operators and Control Structures, Scalars, Lists, Hashes, File Manipulation, Pattern Matching and Regular Expressions, Subroutines, Text and String Processing, Mathematical Functions, Special Variables, References, Aggregate data structures, Using Modules
UNIT2: Python Programming: Overview, Datastructures, Control Flow, Modules, Basic I/O, Exception Handling, Regular Expressions, File Manipulation, Classes, Standard library
UNIT3: Database Management systems

Overview of DBMS, Relational database management fundamentals, Structured Query Language (SQL), SQL syntax and Specifications, Simple queries using MySQL 

UNIT4:Web Technologies: History of Internet, Internet Terminologies, Basic Web concepts, Client, Server model, Retrieving data from Internet, Protocols, HTML Specification and Syntax, XML Basics, Document Type Definitions, Style Sheets, Supplemental Technologies, XML Applications, Java Script, Java, OOP paradigms, Java Environment, JVM, Simple Applet Programming, Multithreading, Applets, Components for Java GUI, Java I/O and Networking 

UNIT5: Common Gateway Interface & Machine Learning Techniques:
CGI concepts, HTML tags emulation, Server browser communication, E-mail generation, Using CGI.pm, CGI client side Applets, CGI Server side Applets, Authorization and Security, Database support in Web ApplicationsHidden Markov Models, Theory, Viterbi Algorithm, Finding the most likely path, Baum Welch Algorithm, Stochastic Context Free Grammars, EM Algorithm, Genetic Algorithms, Neural Networks fundamentals, Decision Trees

References:

Programming Perl Larry Wall, Tom Christiansen & John Orwant 3ed 2000- Reilly

Programming Python Mark Lutz 2nd Ed., Reilly

SQL in a Nutshell K.Kline with D.Kline Reilly ISBN:I:56592-744-3

Machine Learning, Tom Mitchell, McGraw Hill , 1997

Using HTML 4, XML and JAVA, Eric Ladd, J. Donnell, Prentice Hall of India QUE, 1999

Java2: The Complete Reference, P.Naughton and H. Schildt, 3rd ed. Tata McGraw Hill

CGI Manual of Styl
BBTE 09
                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 


12 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 NEW MOLECULES FOR CANCER THERAPY 

6 Hrs

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 : 45 Hours

Text book:

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

Publications, 1991.
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