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I and II semester 

45
III semester

           23
IV semester 


22
V semester 


24

VI semester 


23
VII semester 


22
VIII semester 

21
TOTAL 


180
B.TECH BIOINFORMATICS SYLLABUS

(2010 REGULATIONS) 

III SEMESTER

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 201
	Bio Chemistry
	3
	1
	0
	4

	BBT 215
	Genetics
	3
	1
	0
	4

	BBF 201
	Cell & Microbiology
	3
	0
	0
	3

	BCS 203
	Object Oriented Programming
	3
	0
	 0


	3

	BCS 202
	Data Base Management System
	3
	1
	0
	4

	BMA 203
	Maths – III
	3
	0
	0
	3

	PRACTICAL
	
	
	
	
	

	BBF 213
	Object Oriented Programming Lab
	0
	0
	3
	1

	BBF 215
	 Bio Chemistry / Microbiology Lab
	0
	0
	3
	1

	
	Total      
	18
	3
	6
	23


1. Object Oriented Programming

Equivalent to BCS 203 for CSE

2. Data Base Management System

3. Maths

Equivalent to BMA 203 for CSE 2003-07 batch

4. Bio Chemistry

Equivalent to BBT 210 for 2003-07 batch

5. Genetics
         Equivalent to BBT 205 for 2004-09 batch

6. Micro  & Cell Biology

7. Object Oriented Programming Lab

8. Bio Chemistry / Microbiology Lab
Equivalent to BBT 217 for 2003-07 batch, Equivalent to BBT 213P for 2005-08 batch

IV SEMESTER

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBT 321
	Molecular Biology
	3
	1
	0
	4

	BBF 204
	Biophysics
	3
	0
	0
	3

	     BBT 204
	R-DNA Technology
	3
	0
	0
	3

	     BCS 206
	Computer Graphics & Multimedia
	3
	1
	0
	4

	BCSE 23
	Visual Programming
	3
	0
	0
	3

	BMA 218
	Probability & Statistics
	3
	0
	0
	3

	PRACTICAL

	      BCS 222
	DBMS Lab
	0
	0
	3
	1

	 BBT 319
	R-DNA Technology Lab
	0
	0
	3
	1

	
	Total      
	18
	2
	6
	22


V SEMESTER

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBF 301
	Bio Informatics I
	3
	1
	0
	4

	BCT 215
	Thermodynamics & Biochemical Engineering
	 3
	1
	0
	4

	     BBT 208
	Enzyme Technology
	 3
	1
	0
	4

	BCS 201
	Data Structures & Algorithm for Biologist
	 3
	1
	0
	4

	     BBF 311
	PERL (Scripting Languages)
	 3
	0
	0
	3

	    BMA 202
	Mathematics IV
	 3
	0
	0
	3

	PRACTICAL
	
	
	
	
	

	BBT 322
	Bioinformatics Lab
	 0
	0
	3
	1

	BBF 315
	Perl Lab
	 0
	0
	3
	1

	
	Total
	18
	4
	6
	24


VI SEMESTER

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	BBF 302
	ChemInformatics 
	3
	1
	0
	4

	BBF 304    
	Genomics
	3
	0
	0
	3

	BBF 306
	Plant and animal Biotechnology
	3
	1
	0
	4

	BBF 308
	Protein Science
	3
	1
	0
	4

	BCS 302
	Computer Networks
	3
	0
	0
	3

	     BCSE 24
	Distributed Computing
	3
	0
	0
	3


	PRACTICAL 

	BBF 314
	Tissue culture Lab
	0
	0
	3
	1

	BBF 316
	Genomics Lab
	0
	0
	3
	1

	
	Total
	18
	3
	6
	23


VII SEMESTER 

	Code No.
	Course Title
	L
	T
	P
	C

	THEORY

	  BBTE 25*
	Molecular modeling & drug design
	3
	0
	0
	3

	BBF 403
	Cell signaling & Metabolic pathways
	3
	1
	0
	4

	BBT 313
	Immunology
	3
	1
	0
	4

	     BBFE
	 Elective II(Linux, Java & RDBMS) 
	3
	0
	0
	3

	BBFE02
	Linux Java & RDBMS
	3
	0
	0
	3

	     BCS 306
	Web Technology
	3
	0
	0
	3


	PRACTICAL

	BBF 413
	Drug designing Lab
	0
	0
	3
	1

	BBF 415
	Web development for Biological application Lab
	0
	0
	3
	1

	
	Total
	18
	2
	6
	22


	ELECTIVE:

	BBFE 01
	Pharmacogenomics
	3
	0
	0
	3


VIII SEMESTER 

	Code No.
	Course Title
	L
	T
	P
	C

	    THEORY 

	BBT 402
	Total Quality Management
	3
	0
	0
	3

	BBT 408
	Bioethics, Biosafety and IPR
	3
	0
	0
	3

	     BBT 406
	Environmental Pollution Assessment and Monitoring
	3
	0
	0
	3


	PROJECT WORK

	BBF 406
	Project work 
	0
	0
	24
	12

	
	Total
	9
	0
	24
	21


B.TECH BIOINFORMATICS SYLLABUS
(2010 REGULATIONS) 

III SEMESTER
BBT 201                                  Biochemistry
         3
1
0
4
Unit I: Introduction to Biomolecules


                           5 Hrs 
Structure and properties of Mono, Din, Oligo and polysaccharides, complex carbohydrates,       Structure and properties of Fatty acids, Glycerolipids, phospholipids, sphingolipids, glycolipids, steroids, Structure and properties of amino acids, Peptides, proteins and conjugated proteins. Structure and properties of purines, pyrimidines, nucleosides, nucleotides, polynucleotides, Ribonucleic acids and deoxy ribonucleic acids, nucleoprotein complexes.
Unit II: Metabolism





  
               10Hrs                      Biosyntheses and degradation of fatty acids and cholesterol, Biosyntheses and degradation of amino acids, peptides and proteins; Biosynthesis and degradation of amino acids, peptides and proteins, Biosyntheses and degradation of Purines, pyrimidines and nucleic acids.

Unit III : 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.

Unit IV: Structure Function Relationship


                               10 Hrs
Complex carbohydrates, proteins and nucleic acids.

Unit V: 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 215                           Genetics
                    3
1
0
4

Unit I: Introduction



                                                      9Hrs
Nature of genetic material,Mendelian laws of inheritance, lawofsegregation and laws of in dependent  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 X chromosomes, 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: Population Genetics





       9Hrs

Principles of Hardy Weinberg 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 Good enough

Genes and Genomes By Singer and P. Berg

Genetics By Griffith

BBF 201                    Cell And Microbiology              3   0   0    3
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
        


              12Hrs
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: Cell Structure And Function Of The Organelles                              9Hrs                                                                     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 V: Transport Across Cell Membranes                                   

   9 Hrs
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.

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.

BCS 203              Object Oriented Programming         3  0   0  3
Unit I: Introduction







9 Hrs
Programming methodologies-Comparison-Object Oriented concepts-Basics of C++ environment.

Unit II: Classes







9 Hrs
Definition-Data members-Function members-Access specifiers-Constructors-Default constructors-Copy constructors-Destructors-Static members-This pointer-Constant members-Free store operators-Control statements

Unit III: Inheritance And Polymorphism




9 Hrs
Overloading operators-Functions-Friends-Class derivation-Virtual functions-Abstract base classes-Multiple inheritance. Microsoft Foundation Class Libraries

Unit IV: Templates







9 Hrs
Class templates-Function templates-Exception handling-Streams.

Unit V: Java Programming




           

 9 Hrs
Java environment-Classes-Definition-Fields-Methods-Object creation-Constructors-Overloading methods-Static members-This keyword-Nested classes-Extending classes-Inheritance-member accessibility-Overriding methods-Abstract classes-Interfaces.

Text Books:

1. Stanley B.Lippman, "The C++ Primer" Pearson Education, 3rd edition 2000.

2. H.M.Deitel and P.E.Deitel, "Java How to Program", Pearson Education, 5th edition   
    2003.

References:

1. Deitel and Deitel, "C++ How to Program" Pearson Education, 4th edition 2000.

2. N.Barkakati, "Object Oriented Programming in C++", Prentice Hall of India Pvt.Ltd,      
    1997.

3. Ken Arnold and James Gosling, "The Java Programming Language with updated 1.3", 

    Pearson Education 2000.

BCS 202        Database Management System       

 3   1    0   4

Unit I: Introduction                                                                                    9 Hrs   Definition -Need for a DBMS-Uses of DBMS- Advantages and disadvantages of DBMS Database and database users- view of data –Architecture-data models-data dictionary –database languages
Unit II: Relational Approach




         
9 Hrs Relational model-Structure of a relational database-Relational algebra- Tuple relational calculus-Domain relational calculus-SQL-Embedded SQL-Query languages
Unit III: Relational Database Design 



              9 Hrs
Relational database design-Integrity constraint-Pitfalls and design –Functional dependency-Normalization-Entity relationship model-Storage and file structure-Indexing and hashing-Basic concepts-B+ tree index file-B tree index file-Static hashing –Dynamic hashing

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-Transaction processing-Concurrency control-Recovery system

Unit V: Enhanced Data Models For Advanced Applications   

9 Hrs   Database system architecture- Client server system-centralized systems—parallel systems-Distributed system-distributed databases.
Textbook:

1. Abraham Silberschatz, Henry F.korth, S.Sudharshan, “Database system concepts” 4th Edition,      

    Tata McGraw-Hill, 1997    

References:

1. Ramez Elmasri, Shamkant B.Navathe, “Fundamentals of database systems”, 4th edition   

    Pearson Education-2002

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
BMA 203                                Mathematics – III                      3     0   0  3
Unit I: Laplace Transforms    




  
 9 

Transforms of simple functions –properties – Transforms of derivatives and integrals – Initial and Final value theorems – Inverse transforms – Convolution theorem – Periodic functions – Applications - linear ordinary differential equations – Integral Equations.

Unit II: Complex Variables





             9         
 Analytical Functions - Cauchy Riemann equations in Cartesian &Polar Coordinates – Properties of analytical functions – Construction of analytical functions  – Conformal mappings – standard types – Bilinear – Christoffel and joukowski transformation.

Unit III: Complex Integration



           

   9

Cauchy’s integral theorem –integral Formulae – Taylor’s and Laurent’s series – Residues, Cauchy’s residue theorem – Contour Integration around the circle and semi-circular.      

Unit IV: Theory Of Sampling And Tests Of Hypothesis
                        9

Theory of sampling – Types of sampling – Random – Stratified – Systematic –Test of hypothesis - Large sample – Test of significance – proportion – Difference of proportions – single mean – and variances, small sample – Students ‘t’ test – single mean – Difference of means – Paired ‘t’ test – F’s test – Difference of variance, exact. Sample – Chi -square test – Goodness of fit – Independence of attributes.

Unit V: Design of Experiments



          
            9 
Analysis of variance – One way Classification – Two way classification (with one observation per cell) – Two way classification with one and K observations per cell, Design of experiments – Completely Randomized Design (CBD) – Randomized block Design(RBD) - Efficiency of RBD over CRBD – Estimation of missing value by RBD – Latin square Design (LSD)   

Text Books:

1. B.S. Grewal, Higher Engineering Mathematics (35th Edn.)-  Khanna Publishers Delhi (2000).

2. E. Kreyszig, Advanced Engineering Mathematics (8th Edn.), - John Wiley and Sons (Asia) Print.   
     Ltd., Singapore (2001).

Reference:

1. P.Kandaswamy, K.Thilakavathy and K. Gunavathy, Engineering Mathematics Vol I & II S. –

    Chand & Co Publishers – (1998).

2. S. Narayanan, T.K. Manikavachagam Pillai, and G.Ramanaiah, Advanced Mathematics for  

     Engineering Students – Vol I (2nd Edn.).

3.M.K.Venkatraman, Engineering Mathematics – III - National Publishing Company, Chennai (2nd
     Edn.),( 2000).              
	BBF 213                  Object Oriented Programming Lab           0    0  3     1



1. Simple C++ programs using control structures.

2. Functions.

3. Class and objects: constructors and destructors

4. Unary operator overloading 

5. Arithmetic operator overloading

6. Comparison operator overloading

7. Function overloading

8. Inheritance


9. Virtual function

10. Friend function


11. Templates

12. Exception handling

BBF 215         Bio Chemistry / Microbiology Lab      

 0    0  3  1
1. Concepts of pH and Buffers – application to enzyme reactions

2. Estimation of proteins – Lowry and Biuret

3. Identification of Unknown Carbohydrate

4. Identification of Unknown Protein

5.  Sterilisation techniques (lecture/demonstrations).

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

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

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

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

IV SEMESTER
BBT 321                             Molecular   Biology               3     1     0
 4
Unit I: 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 II: 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 III: 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 IV: 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 V: 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
BBF 204


Biophysics 


3
0
0
3

Unit I: Introduction To Macro Molecules




7 Hrs


Introduction to quantum mechanics, the electronic structure of atom, Molecular orbits and covalent bonds, molecular interaction , Stereo chemistry and chirality,Molecular mechanics, Bond strectching,angle bending  improper torsions,Vanderwaals interactions, hydrogen bond interactions, water models, force fields, all atoms force field and united atom force field...

Unit II: X-Ray Crystallography



 

5 Hrs

X-ray Diffraction

Structure factor expression, electron density equation, phase problems, Patterson function, molecular replacement method, heavy atom method, isomorphous replacement method, refinement procedure and interpretation of results. Data Collection
Methods of data collection of crystal containing small molecule and large molecule, factors affecting the measurement of integrated intensities, photographic methods, diffract meters, area detectors and image plates.

Unit III: Spectroscopy






11 Hrs

UV, IR, Raman ORD and CD, spectroscopy, basic principles, instrumentation and use. NMR/ESR:classical description of magnetic resonance in terms of precession moments, relaxation process,, spin Hamiltonian, ESR spectrometer, spin labelling in biological molecules, NMR: spectrometer instrumentation, pulsed and Fourier transformed NMR, scalar and dipolar broadening, line multiplicity, ring current shifts factors affecting relaxation time, Karplus equation and use of NMR for conformational study, Mössbauer spectroscopy, resonance absorption in biological samples. Line shape, line width, chemical shifts, quardruple and magnetic splitting in Mössbauer spectra of biological molecules. 
Unit IV: Proteins







10 Hrs

Stability and structure of proteins: Primary, Secondary, Tertiary and Quaternary structures of protein flexibility, reversible folding and unfolding, Ramachandran Plot chemical denaturation, thermal denaturation .Prediction of protein structures: circular dichroism, NMR Methods, Structure-function relationship, catalysis, Study of three dimensional structures of Trypsin, Trypsinogen, Antibody molecules.

Unit V: Nucleic Acids






12 Hrs

Introduction of nucleic acids, definition of terms for nucleic acids, old nomenclature, IUPAC-IUB

nomenclature. Basis of Watson Cricks original model Different, base- pairing schemes Unsatisfactory nature of Hoogsteen and other base pairing schemes, biological implication of Watson Crick base pairing  single crystal X-ray diffraction, and NMR studies on mono- and oligo- nucleotides, DNA polymorphism,parameters for A-, B-, C-, D- and Z-DNA, definitions of roll, tilt and propeller twist, spectroscopic study of DNA polymorphism, interaction of DNA with proteins, drugs, dyes and carcinogens, experimental and theoretical studies on base stacking, hydrogen bonding interactions, structure of RNA, basic differences between DNA and RNA structures

Text Books:

1.Fundamentals of Biophysics – Vasantha pattabhiraman and P. Gautham

Reference Books:

1. Biophysics – Canter

2. Biochemistry- Stryer

BBT 204
Recombinant DNA Technology

3
0
0
3
Unit 1: Enzymes in Recombinant DNA Technology: Restriction Endonucleases, Physical Mapping, RFLP, Ligation, alkaline phosphatase, double digestion, modification of Restriction fragment end, TA cloning. Southern and Northern Blot, labeling of DNA probes.

Unit 2: Properties of Cloning Vectors: Plasmid Vectors, Bacteriophage vectors, Cosmids, M13 Vectors, Expression vectors, Constitutive and Inducible Promoters,Vectors for cloning in yeast and mammalian cells, YAC and BAC. Methods for introducing DNA into cells; Selection of recombinants, alpha complementation, replica plating.

Unit 3: Construction of Genomic Libraries, partial digests, preparation of mRNA, cDNA libraries, Screening of libraries - gene probes, with antibodies, characterization of plasmid clones. 

Unit 4: Principles of DNA Sequencing, Automated sequencing, shotgun sequencing, genome sequencing, Chemical synthesis, PCR, RT-PCR, RACE, applications of PCR.

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.

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.

BCS 206 

Computer Graphics And Multimedia  
3   1    0   4
Unit I: Introduction                                                                                              9 

Overview of graphics system-Video display devices-Raster scan system-Random scan system-Graphics monitor and workstation –Input devices-Hard copied devices-Graphic software-Output primitives-Line drawing algorithms-Loading the frame buffer-Line function-Circle generation-Ellipse generation-curves-Filled area primitives.

Unit II : Transformation                                                                                      9 

Attributes of output primitives-Line attributes-Curve attributes-Color and gray scale levels-Area fill attributes-Character attributes-Bundled attributes-Inquiry functions-Antialaising-Two dimensional transformation-Basic transformation-Matrix representations-Composite transformations-Other transformations-Affine transformation-Raster method for transformation.

Unit III: Clipping & Windowing
                                                                     9 
Viewing pipeline-Coordinate reference frame-Window to view port transformation-Two dimensional viewing functions-Clipping operations-Point clipping-Line clipping-Polygon clipping-Curve clipping-Text clipping-Exterior clipping.

Unit IV: Three Dimensional Concept




         9 

Three-dimensional display methods-Parallel projection-Perspective projection-Depth cueing-Visible line surface identification-Surface rendering-Exploded and cut away views-Three dimensional and stereoscopic views-Three dimensional graphics package.

Unit V: Multimedia System






        9 

Introduction- Multimedia applications-Multimedia system architecture-Objects for multimedia systems. Compression and decompression-Types of compression-Binary image compression schemes-JPEG/MPEG 

Text Book:

1. Donald Hearn, M.Pauline Baker, “Computer graphics”, 2nd edition, Pearson Education, 

    1997.
2. Koegel Buford JFK, Multimedia Systems, , Pearson Education,1999

3. Introduction to Computer Graphics, Anirban mukhopadhyay.

 Reference:

1. Foley J.D., Van Dam A, Fiener S.K. and Hughes J.F., “Computer Graphics”, 2nd edition,   
    Pearson Education, 1996.

2.Anirban Mukhopadhyay, Arup Chattopadhyay, “Introduction to Computer Graphics”, Vikas 
   Publication House, 2003

3. Zhigang Xiang, Roy Plastock, “Computer Graphics”, 2nd Edition, McGraw Hill, 2001.

 BCSE 23                         Visual Programming

        3   0    0    3




Unit I:








9             
 Introduction to Windows Programming: GUI Concepts – Overview of Windows programming – Creating the window – Displaying the window – message Loop – windows procedure – WM_PAINT message – WM_DESTROY message – An Introduction to GDI – Scroll Bars – Keyboard – Mouse – Menus.
Unit II:







9 

 Visual Basic Programming: IDE – First Visual Basic Program – Introduction to Forms – Intrinsic Controls – Working with Files – Accessing Databases with Data Control – Classes and Objects – ADO Object Model.

Unit III:







9                            Visual C++ Programming:  Windows Programming Model – Visual C++ Components – Microsoft Foundation Classes Library Application Framework – Getting Started with Appwizard – Basic Event Handling, Mapping Modes, and a Scrolling view – Graphics Device Interface, Colors and Fonts – Modal Dialog and Windows Common Dialogs – Modeless Dialog and Windows Common Dialogs – Using ActiveX Controls – Windows Message Processing and Multithreading. 
Unit IV:







9                
 Advanced Concepts: Menus – Keyboard Accelerators – Rich Edit Control – Tool Bars – Status Bars – A Reusable Frame Window Base Class – Reading and Writing Documents – SDI and MDI Environments – Splitter Windows and Multiple Views. 
Unit V:







9                  Applications of Windows Programming: Dynamic Link Library – Component Object Model – Object Linking and Embedding – Data Base Management with Microsoft ODBC.
Text Books:
1.  Charles Petzold, “Windows Programming”, Microsoft Press, 1996. Chapters: 2,5,6,9,10.

2.  Francesco Balena, “Programming Microsoft Visual Basic 6.0”, Microsoft Press,  Indian 
     Reprint, 2001. Chapters: 1,2,3,5,6,13.

3.  David Kruglirski.J, “Programming Microsoft Visual C++”, Fifth Edition, Microsoft Press, 
     1998, Chapters: 1,2,3,4,5,6,7,8,12,13,14,15,17,18,20,22,24,31.

Reference  Book:
1. G.Cornell, “Visual Basic 6”, Tata McGraw Hill, 1998.

2.  Deital & Deital, T.R.Nieto, “Visual Basic 6, How to Program”, Prentice Hall of India, 1999.


 BMA 218 
                  Probability and Statistics
                         3   0   0   3

Unit I:









 9 Hrs  Sampling techniques: sampling theory- types of sampling( Mean, median , mode , variance), Histogram – steps in sampling –sampling and non sampling errors- Sample size – Advantages and limitations of sampling. 

Collection of data: primary data-meaning – data collection methods – secondary data –

Meaning – relevances, limitations and cautions

Unit II:








 9 Hrs

 Statistics in research
- meseaure of central tendency – dispersion – Skewness and Kurtosis in research, Hypothesis- fundamentals of hypothesis testing – standard error – point and interval estimates- important non parametric test : sign, run , Kruskal – Wallis test and Mann- Whitney test

Unit III:







            9 Hrs

Parametric test: testing of significance – mean, proportion, variance and correlation testing for significance of difference between mean, proportion, variance and correlation co efficient.

Normal disturbion f- Test, t – Test, Chi square test,-  ANOVA – one way and two way .

Unit IV:







    
9 Hrs

Discrete Probability Distributions : Simulation of Discrete Probabilities Discrete Probability Distributions Continuous Probability Densities :Simulation of Continuous Probabilities 

Continuous Density Functions

Unit V:







           9 Hrs      Combinatorics – Permutations, Combinations  Card Shuffling, Distributions and Densities
Expected Value and Variance, Sums of Random Variables, Law of Large Numbers Markov Chains.

Text Books:

Biostatistics- steve selvin
Stastical Methods – S.P. Gupta

Reference Books :

Introduction to Probability- Charles M. Grinstead and J. Laurie Snell
PRACTICALS
BCS 222                    DBMS LAB



0     0    3     1

I Program to learn DDL and DML commands
1. Creating a database, simple queries
2. Use of select statements for queries

            A. AND, OR, NOT operations

            B. Union intersection and join operations

3. Sorting and grouping

4. Nested queries using SQL

5. Built in functions in SQL

6. Update operations using SQL.      

7. Use of index, creating views and querying in views

II Program to learn PL/SQL

a. To create a cursor and work on that.

b. To create PL/SQL code for Exception.

c. To create PL/SQL code using control statement.

d. To create PL/SQL code using sub programs.

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.

V SEMESTER
BBF 301 

   Bioinformatics I



3   1  0  4

Unit I: Biological Databases and Data Retrieval                                                 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

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

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

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
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

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
                         

BCT 215 Thermodynamics and Biochemical Reaction Engineering    3    1  0
4
Unit I: 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.
Unit II: 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. 

Unit III: Solution Thermodynamics                                       

  
9 Hrs

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

Unit IV: Phase Equilibria





             
5 Hrs

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

Unit V: 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.

BBT 208                            Enzyme Technology       3
1   0
4   
Unit I:









               9Hrs

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 II:                                                                                                                        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 III:                                                                                                                        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 IV:                                                                                                                        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 V:                                                                                                                         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

BCS 201   Data Structures And Algorithms For Biologists   3 1    0   4
Unit I: Linear Data Structures

            
                  9 Hrs            Stacks, Queues & Lists Implementation and Applications, Singly linked list-Doubly linked lists.

Unit II
: Nonlinear Data Structures


                               9 Hrs             Trees – Binary Trees – Binary Search Tree – Tree Traversals – AVL Trees
Unit III: Algorithm Analysis




       9 Hrs             Sorting and searching –space complexity-time complexity-Big Oh-Binary Searching-analysis-Quick sort-Heap sort-Merge sort-Analysis 
Unit IV: Graph Algorithms




                   9 Hrs

Graph operations-DFS-BFS-Minimum cost spanning tree-Krushkal’s algorithm-Prim’s Algorithm

Unit V: Algorithm Design Methods




        9 Hrs         Greedy method – Shortest path – Divide and Conquer –Matrix multiplication-Dynamic programming-Back tracking –Traveling Sales person problem.

Text Book:
 1.  E.Horowitz, S.Sahani & S.Rajasekharan, “Computer Algorithms”, Galgotia 1999
References:

1) Weiss Mark Allen, “Data Structures and Algorithm Analysis in C”, Pearson Education, 2/e       

     1997
2) E. Horowitz, S. Sahani & Mehta,“ Fundamentals of Data Structures in C++”, Galgotia 1999
3) SaraBaase & Allen Van Gelder, “Computer Algorithms” Galgotia 2000
4) Bhagat Singh, Thomas L. Naps, “Introduction to Data structures” BPB Publications

BBF 311  

PERL (Scripting Languages)                              3 0 0 3
Unit I: Modular Programming
                                                                                Perl Modules, Name Spaces, Packages, Defining Modules, Storing Modules, Using Modules, CPAN Modules. Data Structures and Control Structures:                                                                        Basic Operators and Control Flow, Basic Perl Data Types, References, Matrices, Complex/Nested Data Structures, Scope (my, local, our), Function/Subroutines, System and User Function, The local Operator, Variable-length Parameter Lists, Notes on Lexical Variable, File handle and File Tests, stat and lstat Functions, Formats, Directory Access & Manipulation, Process Management, Formatting Data, System Information

Unit II: Regular Expressions & Pattern Matching
Uses of Regular Expressions, Patterns, Single-Character Patterns, Grouping Patterns (Sequence, Multipliers, Parentheses as memory, Alternation) Anchoring Patterns, Precedence, Matching Operators, Ignoring Case, Different Delimiter, Variable Interpolation, Special Read-Only Variables, Substitutions, Split and Join Functions, Dynamic Programming, Approximate String Matching

Unit III: Object Oriented Programming

Classes, Objects, Methods, Overrides, Destructors, Inheritance, Arrow notation (->), Gene.pm, AUTOLOAD, Cleaning unused objects with DESTROY

Common Gateway Interface:
Web Servers and Browsers, HTML tags, table, frames, form elements, GET, POST & HEAD Method, URL Encoding, CGI Environment Variables, Handling forms, Accessing form Input, Extra Path Information, CGI.pm Module, Passing Parameters via CGI, Less Typing, Sever Side Includes, Debugging CGI programs, Stepping through programs, Breakpoints, Line Action

Unit IV: Relational Databases and Graphics

DBM Databases and DBM Hashes, Design of DBI, DBI Methods, DBI Environment Variables, DBD Interface Modules, Fixed Length Random-Access Databases, Variable-Length Databases, Win32 Database Interface, Perl Graphics, Using the GD.pm graphics library, Widgets, Geometry Managers, gd Graphics Library, Animation

Unit V: Bioperl

Installing Bioperl, General Bioperl Classes, Sequences (Bio::Seq Class, Sequence Manipulation), Features and Location Classes (Extracting CDS), Alignments (AlignIO), Analysis (Blast, Genscan), Databases (Database Classes, Accessing a local database), Implementing REBASE

Text Books:

1. Programming Perl – Larry Wall, Tom Christiansen & John Orwant 3rd ed 2000-O’Reilly
2. O'Reilly.-.Beginning.Perl.for.Bioinformatics.(2001)  
3. OReilly - Mastering Perl for Bioinformatics
 
       BMA 202

Mathematics – IV


3   0   0   3
Unit I: Fourier Series





   
9    

Dirichlet’s conditions – General Fourier series – Half range Sine and Cosine series  -    
Parseval’s identity – Complex form of Fourier series – Harmonic analysis.                                       
Unit II: Fourier Transforms





9           

Statement of Fourier integral theorem – Fourier transform pairs – Fourier Sine and Cosine
transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval’s  
Identity.   






Unit III: Partial Differential Equations



 9
      

Formation – Solutions of standard types of first order equations – Lagrange’s equation –Linear
partial differential equations of second and higher order with constant co-efficients.                                             

     Unit 1V: One Dimensional Wave Equation and Heat Equation
 9 
Classification of Second order partial differential equations – Transverse vibration of string One-dimensional heat equation – Fourier series solutions.    


Unit V: Two Dimensional Heat Equations


              9 
Steady state heat flow in two dimensions - Laplace equation in Cartesian and polar forms- Fourier series solutions.     


      Text Book:
       1) P.Kandaswamy, K.Thilakavathy and K. Gunavathy, Engineering Mathematics Vol   

           II & III (4th Revised Edn.) -S. Chand & Co Publishers – (1998).

       2) B.S. Grewal, Higher Engineering Mathematics (35th Edn.)- Khanna  

          Publishers Delhi (2000).           

Reference:
1) E. Kreyszig: Advanced Engineering Mathematics (8th Edn.) - John Wiley and Sons (Asia) Pvt. Ltd., Singapore (2001)

2) S. Narayanan, T.K. Manikavachagam Pillai, and G. Ramanaiah– Advanced Mathematics for Engineering students – Vol II & III 

    (2nd Edn.) S. Viswanathan (Printers and publishers) (1992).

3) M.K. Venkatraman, Engineering Mathematics  - Volume III – A & B National publishing   
     company, Chennai (13th Edn.), (1998).

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 : David W. Mount

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

      BBF 315                               Perl Lab


          0  0  3  1
Unit 1: Complex/Nested Data Structures, Scope (my, local, our), Function/Subroutines, System and User Function, The local Operator, Variable-length Parameter Lists, Notes on Lexical Variable, File handle and File Tests, stat and lstat Functions, Formats, Directory Access & Manipulation, Process Management, Formatting Data, System Information
Unit 2: Uses of Regular Expressions, Patterns, Single-Character Patterns, Grouping Patterns (Sequence, Multipliers, Parentheses as memory, Alternation) Anchoring Patterns, Precedence, Matching Operators, Ignoring Case, Different Delimiter, Variable Interpolation, Special Read-Only Variables, Substitutions, Split and Join Functions, Dynamic Programming, Approximate String Matching
Unit 3: Web Servers and Browsers, HTML tags, table, frames, form elements, GET, POST & HEAD Method, URL Encoding, CGI Environment Variables, Handling forms, Accessing form Input, Extra Path Information, CGI.pm Module, Passing Parameters via CGI, Less Typing, Sever Side Includes, Debugging CGI programs, Stepping through programs, Breakpoints, Line Action
Unit 4: DBM Databases and DBM Hashes, Design of DBI, DBI Methods, DBI Environment Variables, DBD Interface Modules, Fixed Length Random-Access Databases, Variable-Length Databases, Win32 Database Interface, Perl Graphics, Using the GD.pm graphics library, Widgets, Geometry Managers, gd Graphics Library, Animation
Unit 5: Installing Bioperl, General Bioperl Classes, Sequences (Bio::Seq Class, Sequence Manipulation), Features and Location Classes (Extracting CDS), Alignments (AlignIO), Analysis (Blast, Genscan ), Databases (Database Classes, Accessing a local database), Implementing REBASE


VI SEMESTER
BBF 302
                      Cheminformatics

         3  
           1             0  
4
Unit I: Introduction 






9Hrs                                                                                   Introduction to cheminformatics, Computer representations of Chemical structure- Structure searching-Substructure searching –Reaction databases –Representation of patterns and pattern databases- Relational databases systems.

Unit II: 







              9Hrs           Experimental 3D databases-3D pharmacophores- Implementation of 3D database Searching –Theoretical 3D databases- Methods to derive 3D pharmacophores- applications of 3D pharmacophore mapping and 3D database searching

Unit III: 







  9Hrs
Descriptors calculated from the 2D structures Descriptor based on 3D representation Data verification and manipulation computational model Deriving QSAR equation Designing a QSAR Experiment-principle component regression-Fartial Least Squares-Molecular field analysis and Partial Least Squares

Unit IV: 







10 Hrs
Similarity methods-selecting diverse sets of compounds-Analysis of High throughput screening data

Unit V: 







   5Hrs                                                                                     

Virtual screening-Combinatorial chemistry and library design.

TEXT BOOKS:


An introduction to cheminformatics- Lenard.

BBF 304                                           Genomics
3
0
0
3
Unit I:

 Features of prokaryotic, eukaryotic, and organellar genomes, Genome sizes – C value paradox, gene counting; Principles of DNA sequencing, automated Dna sequencing, Shotgun sequencing, contig assembly


                                                                          .

Unit II: 

Whole genome analysis methods: Physical vs. Genetic mapping,  Gene finding methods for  prokaryotes, eukaryotes, RNA structural analsys, analysis of sequences, Gene Ontology, examples with  bacterial, plant and animal model organisms.   


                                                                         
Unit III: 

Functional Genomics – Analysis of Gene Expression, subtractive c DNA library, differential   Display analysis, SAGE, TOGA, c DNA  micro arrays, creation of knockout plant and animal cell lines. 


                                                                             

Unit IV:
Genome Anatomy, Prokaryotic genomes structures, Eukaryotic genomes structures, genome databases, Gene density, Gene Ontology, Gene Order (synteny), Plasticity zone, Gene Network, tandem repeats, Transposable elements, Pseudogenes, Gene Clusters, Segmental duplication, non-coding conservation, Comparative genomics, Importance of Full Genome Alignments, Concepts & applications of Suffix tree in comparative genomics, Algorithms for BLAST2, MegaBlast, MUmmer

Unit V:
Genetic Mapping, Physical Mapping, Restriction Mapping, Construction of cDNA and Genomic libraries, Construction of YAC, BAC, P1 libraries, Double Barrel Shot gun sequencing, Model organisms, Human Genome Projects

Text Book: 

Functional Genomics , Practical Approach, edited by S.P.Hunt and F.J. Livesay, Oxford Indian Edition (2002)



BBF 306  

 Plant & Animal 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: 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 IV: Application of Plantbiotechnology 

    

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

Unit V: 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 VI: Animal Diseases And Their Diagnosis

 
           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.

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 .
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

	BCS 302
	Computers Networks                  3    0    0    3 


Unit I Introduction







9Hrs
The uses of computer networks - Network hardware - Network software - Reference model Example of networks- Network standardization.
The physical layer:  The theoretical basis for data communication - Guided Transmission media - Wireless transmission - Mobile telephone - Communication satellite.

Unit II Data Link Layer: 
             




9Hrs                Data link layer design issues - Error detection and correction - Elementary data link protocols - Sliding window protocols - Example of data link protocols- ETHERNET - 802.11, 802.16, Bluetooth.

Unit III Network layer                  




             9Hrs
Network layer design issues - Routing algorithms - Congestion control algorithms - Internetworking- Network layer in Internet.
Unit IV Transport layer





              9Hrs
              

Transport layer design issues - Transport protocols - Simple transport protocol - Internet transport protocols UDP, TCP.  




Unit V Application layer





                 9Hrs



Domain name system - Electronic mail - World Wide Web - Multimedia - Cryptography, Digital signature- Communication Security.


Text Book:

1. Andrew S. Tanenbaum, “Computer networks “, PHI, 4th edition 2002.

References: 

1. William Stallings,” Data and computer communications”, PHI, 2001

2. Douglas E. comer,” Internetworking with TCP/IP-Volume-I”, PHI, 1997

3. Godbole, “Data communication and networking”, TMH, 2004.

4. Forouzan B. A., “Data Communications and networking”, TMH, 2003.

BCSE 24          
  Distributed Computing        3      0         0          3

Unit I:   







             9Hrs


Fundamentals: Introduction to distributed computing system, Evolution, Differentmodels, Gaining popularity, Definition, Issues in design, DCE, Message passing-Introduction, Desirable features of a good message passing system, Issues in IPC, Synchronization, Buffering, Multidatagram, Process addressing, Failure handling, Group communication.

Unit II:      






                         9Hrs         RPC: Introduction,  RPC model, transparency of RPC, Implementing RPC mechanism, Stub generation, RPC messages, Marshalling arguments and results, Sever management, parameter-passing semantics, Call semantics,  Communication protocols for RPCs, Complicated RPC, Client-server binding, exceptional handling, security, special types of RPC, RPC in heterogeneous environments, Lightweight RPC, Optimization for better performance ,Case studies-Sun RPC,DCE,RPC. 
Unit III:







            9Hrs Distributed Shared Memory and Synchronization: Introduction, General architecture of DSM systems, Design and implementation issues of DSM, Granularity, Structure of shared memory space, Consistency model, Replacement strategy, Thrashing, Different approaches to DSM, Advantages of DSM, Clock synchronization, Event ordering, Mutual exclusion, Deadlock, Election algorithm.
Unit IV:







             9Hrs 

Resource and Process Management:  Introduction, Desirable features of a good global scheduling algorithm, Task assignment approach, Load-balancing approach, Load sharing approach, Process migration, Threads.
Unit V:







            9Hrs 
DFS and Security: Desirable features of good DFS, File models, File accessing, models, File sharing semantics, File caching schemes, File replication, Fault tolerance, Atomic Transaction, Design principles, Case Study: DCE DFS, Potential attacks to computer system, Cryptography, Authentication, Access control, Digital signatures, Design principles, DCE security service.

Text Book:

1. PRADEEP K. SINHA, Distributed Operating System - PHI.
Reference Book:
1. ANDREW S. TENENBAUM, Modern Operating System - 2nd Edition, PHI, 1991


  BBF 314           Tissue Culture Lab                         0   0 3   1
1. Introduction to aseptic techniques of animal tissue culture lab

2. Introduction to culture media and supplements

3. Preparation and sterilization of media

4. Isolation of mononuclear cells using Ficoll-Hypaque

5. Cell viability assay using Tryphan blue dye exclusion

6. Cryopreservation and revival of cultured cells

7. Isolation of monocytes from whole blood

8. Visualization of mitosis in onion root tips
9. Preparation of Plant tissue culture media

10. Callus induction from the given explants.

11. Protoplast isolation

12. Protoplast fusion.

13. Seed germination from the given seed

14. Micro propagation of tobacco leaf explants
Reference:

Text Book of Animal Tissue culture By Freshney

Plant Biotechnology Practical manual, CC. Giri and Archana Giri

Any 10 experiments will be conducted.

	BBF316
	Genomics Lab                                   0   0    3     1

	
	

	1. Identification of the coding, noncoding, junk DNA and 

     transposons

	                  2.  Identification of SNPs and mutations in DNA  sequence

	                  3.  Genomic DNA extraction from human tissue using column

	                  4.  Primer designing for PCR

	                  5.  Gene amplification using PCR

	                  6.  Automated DNA sequencing data analysis

	                  7.  How to use map viewer?

	                  8.  Derive phylogenetic tree

	                  9.  Detection of CpG islands and splicing sites

	                 10. Construction of restriction map

	                 11. How to use Megablast and Mummer

	                 12. Isolation of total RNA from animal tissue
                 13. cDNA synthesis




VII SEMESTER
BBTE 25       Molecular Modeling And Drug Design        3      0    0     3
Unit I: Computational Chemistry                                                         

    9Hrs                     Concepts of computational chemistry, Born-Oppenheimer approximations, Application of Hartree-Fock equations to molecular systems, approximate Molecular orbital theories, semi-emperical methods 

Unit II: Molecularmechanics                                                                            9Hrs                        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

Unit III: Energyminimization                                                                                          9Hrs 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 

Unit IV: Simulationmethods                                                                                9Hrs                        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

Unit V:DockingandDrugDesign:                                                                                      9Hrs 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
BBF 403
      Cell Signaling & Metabolic Pathways

 3  1  0  4
Unit I: 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 II: 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 III: 





                                   15Hrs                 
Introduction - Jacob Monod model, catabolite regulation, glucose effect, camp deficiency, feed back regulation, regulation in branched pathways, differential regulation by isoenzymes, concerted feed back regulation, cumulative feed back regulation, amnio acid regulation of RNA synthesis, energy charge, regulation, amino acid regulation of RNA synthesis, energy charge, regulation, premeability control passive diffusion, active transport group transportation.

Unit IV: Synthesis Of Primarymetabolites And Secondarymetabolites


                                                            

Alteration of feed back regulation, limiting accumulation of end products, feedback,

resistant mutants, alteration of permeability, metabolites. Precursor effects, prophophase, idiophase relationship, enzyme induction, feedback regulation, catabolite regulation by passing control of secondary metabolism, producers of secondary metabolites. 

Unit V: Bioconversions Regulation Of Enzyme Production


Advantages of bioconversions, specificity, yields, factors important to bioconversion,regulation of enzyme synthesis, mutation, permeability, co-metabolism, avoidance of product inhibition, mixed or seqencial bioconversions, conversion of insoluble substances. Strain selection, improving fermentation, recognising growth cycle peak, induction, feed back repression, catabolite repression, mutants resistant to repression, gene dosage.

                                                                             
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 Immunolog                        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.

BBFE 01


Pharmacogenomics

3  0  0  3

Unit I:
Pharmacogenomics overview and background;Genetics: Linkage analysis: Classic

examples of pharmacogenetics, pedigrees, recessive traits, positional cloning of drug-

induced arrhythmia gene (Long QT); genetic polymorphisms and maps.

Unit II:
Genetics: Association analysis; beta receptor polymorphism, criteria for successful

association analysis (power analysis, choice of cases and controls, Hardy-Weinberg

equilibrium), application to pharmacogenetics; candidate gene versus whole genome

association studies; haplotypes versus individual markers. Genomics: expression arrays

to study drug response; SNP genotyping methods and technology

Unit III:
Determinants of drug response: Pharmacokinetics and pharmacodynamic factors

involved in drug response, gender and ethnic differences in drug response, molecular

mechanisms for alterations in drug response.

Pharmacogenetics: Enzymes: Thiopurine methyltransferase deficiencies, pedigree

analysis, autosomal recessive traits, CYP 2D6 polymorphisms, genetic basis of

polymorphisms, effects on drug response

Unit IV:
Pharmacogenetics: Transporters: MDR1 studies in knockout mice, human

polymorphisms, effects on drug response, haplotypes, Other transporter polymorphisms.

Transcription factors: Nuclear receptors, PXR, FXR and CAR.

Implications of pharmacogenetics healthcare delivery; ethics and clinical study design:

Cost of pharmacogenetic testing to process

and to costs, types of clinical protocols, consent forms, the Committee on Human

Research, ethical implications of pharmacogenetic studies

Unit V:
Model organisms in pharmacogenetic studies: use of yeast, C. elegans, zebrafish and

mice in pharmacogenetic studies; pharmacogenomics as a public health tool;

nonscientific challenges for pharmacogenomics 
References:
1. Howard L McLeod1 andWilliam E Evans (2001). PharmacogenomicsUnlocking the Human       

    Genome for Better Drug Therapy. Annu. Rev. Pharmacol. Toxicol.2001. 41:101–21

2. Evans WE, RellingMV. 1999. : pharmacogenomicstranslating functional genomics

    into rational therapeutics. Science 286:487

3. Satoskar, R.S., Bhandarkar, S.D and Annapure, S.S (1999), Pharmacology and

    pharmacotherapeutics, popular prakashan, Mumbai.

4. Mycek, J., Harvey, A.R and Champe, P.C (1997), Pharmacology, 2nd edition,

    Williams and Wilkins publishers.

   Model: Basic concepts; Hierarchical Data Model: Basic Concepts; Metadatabases; Indexing 
BBFE02
                 Linux, JAVA & RDBMS


3   0   0  3


Unit I: Linux
Overview of Linux Architecture, Installation, Booting and Shutdown Process, System Processes (an overview), User Management – Types of users, Creating users, Granting Rights, File Quota, File-system Management and Layout, Login Process, Linux shells (bash and tcsh), Shell Programming, Networking on Linux (an overview), Printing and print sharing, ftp service, http service

Unit II: JAVA

Concepts of Flowcharting, Algorithm Development, Pseudo Codes, Working with Objects, Arrays, Conditionals and Loops, Creating Classes and Applications in Java, Java Applets Basics, Graphics, Fonts and Color, Simple Animation and Threads, Advanced Animation, Images and Sound, Managing Simple Events and Interactivity, Creating User Interfaces with AWT, Modifiers, Networking and other Class Design, Packages and Interfaces, Exception, Multithreading, Streams and I/O, Using Native Methods and Libraries, Java Programming Tools, Working with Data Structures, Image Filters

Unit III: RDBMS (MYSQL)
Data Definition Language (DDL) statements:
Create database, Select database, Delete database, Create table, Modify Table, Delete table
Data Manipulation statements:
Inserting, updating and deleting records 
Retrieving Records
Retrieving specific rows and columns
Use of MySQL operators – Arithmetic operators, Comparison Operators, Logical operators
Math functions, Aggregate functions
String operations
Limiting, Sorting and grouping query results, 
Handling null values, 
Renaming or aliasing table and column names
Using subqueries
Using Joins – joining a table to itself, joining multiple tables
Use of Indexes
Security Management
Granting and Revoking rights on tables
 
BCS 306
             
WEB TECHNOLOGY

            3  0  0  3
Unit I: Introduction To Html  




      
9Hrs
Introduction to HTML, web publishing - Process of web publishing, Implementation, Phases of website development, HTML'S Role in the web, Issues facing HTML documents, Documents types, HTML Elements.

Links & Addressing:
Links, Basics, URL Concepts, Links in HTML, Anchor attributes, Images & anchors, Image maps, <links> & <META> tags, HTML & images.

Presentation & Layouts: Layout with tables, Frames, Layers, HTML & other media types -HTML & binary objects, <MARQUEE> tag, Audio support in browser, Video support, Style sheet basics, Style sheet properties, Positions with style sheet, CSS2.
Programming & HMTL: HTML forms basics, <FORM> element, Form controls, Server side programmed, Counter gateway interface, Cold fusion, 

Unit II: Site Delivery & XML





9Hrs
Delivering the website, Virtual hosting, Running a local web server Working of webserver, Relationship any HTML, SGML & XML, Basic XML, Ways to use XML, Rewriting HTML as XML, Future of XML

Unit III: 
9Hrs
Java script/VB Script, Active server pages, Purpose of scripts, Scripts in an HMTL document, Script events & HTML, Client side programming & HTML, JSP

Unit IV:  






9Hrs
Web Server (Tomcat) and Servlet

Unit V: 





      
9Hrs
A small website application which has to retrieve the data from a database and displays it

Text Book:
1. THOMAS A.POWELL, The Complete Reference HTML, 2nd Edition - Tata  
     McGraw Hill, 

BBF 413

        Drug Designing Lab

              0  0  3  1
Coordinate generations and inter-conversions, Molecular visualizations using tools, Semi empirical calculations in geometry optimization, Homology based comparative protein modeling, Validation of models, Energy minimizations and Conformational searches using the following modules.

General Modules
• BABEL
• MOPAC
• Molecular dynamics simulations using Gromacs
• Visual molecular Dynamics (VMD)
• AUTODOCK, AutoDock Tools

INSIGHT II & DS Modeling Suite – Modules
1. Affinity
 2. Discover
3. Biopolymer
4. Homology 
5. Ludi


BBF 415
Web Development for Biological Application Lab

0     0     3      1
2. Retrieving the multiple recordsets using ASP.
3. Adding records using Insert command.

4. Retrieving data using the recordset object.

5. Sending data using GET Method.
6. Retrieving data using stored procedures.
7. Insert images layers using HTML.
8. Table generation using HTML Tags.
9. Student’s application from generation using HTML objects and Frames.
10. Validate the medical information form using Java Script and VB script.
11. Displaying XML documents elements in table cells.
12. Navigating the data using record set.

13. Retrieving multiple record set using server side program (JSP).

VIII SEMESTER
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.Narayana V. and Sreenivasan, N.S. Quality Management – Concepts and Tasks, New Age  

    International 1996.Zeiri. “Total Quality Management for Engineers Wood Head Publishers, 
    1991.
 BBT 408
                Bioethics, Biosafety And IPR             3   0   0   3

Unit I:
9Hrs
Introduction to ethics/bioethics – framework for ethical decision making; biotechnology

and ethics – benefits and risks of genetic engineering – ethical aspects of genetic testing –

ethical aspects relating to use of genetic information – genetic engineering and

biowarfare

Unit II:
9Hrs
Ethical implications of cloning: Reproductive cloning , therapeutic cloning ; Ethical,

legal and socio-economic aspects of gene therapy, germ line, somatic, embryonic and

adult stem cell research- GM crops and GMO’s – biotechnology and biopiracy – ELSI of

human genome project

Unit III:
9Hrs
Introduction to biosafety – biosafety issues in biotechnology – risk assessment and risk

management – safety protocols: risk groups – biosafety levels – biosafety guidelines and

regulations (National and International) – operation of biosafety guidelines and

regulations – types of biosafety containment

Unit IV:
9Hrs
Introduction to intellectual property and intellectual property rights – types: patents, copy

rights, trade marks, design rights, geographical indications – importance of IPR - world

intellectual property rights organization (WIPO)

Unit V:
  9Hrs
what can and what cannot be patented? – patenting life – legal protection of

biotechnological inventions – Patenting in India: Indian patent act.

References:
1. Principles of cloning, Jose Cibelli, Robert P. lanza, Keith H. S . Campbell, Michael

    D.West, Academic Press,2002

2. http://books.cambridge.org/0521384737.htm


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

Electives 
BBTE


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 Cancer metastasis 




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 Hours:45
Text book:

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

     Publications, 1991.

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

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

    Blackwell Scientific Publications, Oxford, 1988.



BBFE 04

           Human Genomics

       3  0  0  3

Unit I:
9Hrs
Human Genome Project: Genesis – the Alta summit - Tracking the Genes - Forward

Genetics approach, Reverse genetics approach, Human Chromosomes. Important genes

associated with each chromosomes - Mendelian and sexlinked traits in human

inheritance. Genetic diseases due to defects in autosomal and sex linked genes.

Unit II:
9Hrs
Disease Diagnosis: DNA/RNA Probes and monoclonal antibodies in disease diagnosis.

Detection of genetic diseases – Amniocentesis, Detection of genetic disorders: Karyo

type analysis, RFLP analysis, Hybridization with Oligonucleotide Probes.

Unit III:
9Hrs
Identification of genes Causing genetic diseases, Pedigree analysis, PFLP studies , STR

linkage mapping, Identification: Cystic fibrosis, beta thallasaemia, albinism, duchenne

muscular dystrophy, atherosclerosis, retinoblastoma, sickle cell anemia, cancer, Diabetes,

obesity, tuberculosis, malaria.

Unit IV:
9Hrs
DNA Profiling/DNA fingerprinting: DNA Markers in disease diagnosis and finger

printing: RFLPs, VNTRs, Microsatellites, SNPs, Current Technology for DNA Finger

printing.

Unit V:
9Hrs
Gene based therapies: Types of gene therapy, Augmentation of Gene therapy – Targeted

Gene Transfer, Genetic Counseling. Gene based therapies for disorders of nervous

system, cardiovascular system. Immunology in gene therapy: bone marrow

transplantation in leukemia.

Reference:
1. Human Genetics: A modern Synthesis by Gordon Edlin; Jones and Barlett

     publishers, Borton, 1990.

2. Basic Human Genetics by Elaine Johansen Mange and Arthur P.Mange; Sinauer

    Associates, Inc, Publishers, Sunderland, Massachusetts, 1994.

3. The Human Genome Project; Deciphering the blueprint of heredity ; Edited by

     Necia Grant Cooper; University Science books, CA, USA, 1994.

4. Biotechnology by Satyanarayana, Books and Allied (P) Ltd.2005.

5. Transducing the Genome; Information, Anarchy and Revolution in Biomedical

    Sciences by Gary zweiger. Tata McGraw-Hill Publishers




BBFE


Structural Genomics

3  0  0  3
Unit I:
  9Hrs
Structural genomics- definition, historical prospective; objectives and strategies, Protein

structure- primary, secondary, tertiary and quaternary structures. Basic forces of

interactions, conformation, Ramachandran plot and principle of protein folding.

Unit II:
 9Hrs
Protein structure databanks- protein databank, Cambridge small molecular crystal

structure databank, internal and external coordinate system.

Unit III:
9Hrs
Protein structure determination: x ray crystallography, protein crystallization, x ray

diffraction. Molecular replacement and direct method: atomic coordinates and electron

density maps, analysis and correctness of structure.

Unit IV:
9Hrs
Protein structure prediction by homology modeling- fold recognition- ab initio methods

for structure prediction.

Unit V:
9Hrs
Methods for comparison of 3D structures of protein. Calculation of conformational

energy for biomacromolecules, electrostatic energy surface generation, molecular

mechanics and molecular dynamics. Simulations of free energy changes- force fields,

model selection structure refinement and structure- function relationship.

References:
1. Branden, C and J.Troze, 1999. Introduction to protein structure. Second edition.

2. Baxevanis, A.D and Ouellette, B.F.F (Eds), 2001. Bioinformatics: A practical guide to

    the analysis of genes and proteins. Wiley interscience. New York.

3. Higgins, D and Taylor, W (Eds), 2000. Bioinformatics: Sequence, structure and

    databnks.Oxford University Press, Oxford.

4. Misener, S and Krawetz, S.A (Eds), 2001.Bioinformatics: methods and protocols.

    Replica press private limited, New Delhi.

BBFE       Clinical Research And Database Management      3 0  0  3

Unit I:
The Establishment of the Food and Drug Administration; The History of the

Legislation and Regulations, which Govern the Clinical Research Process; which

Protect the Rights, Safety, and Well-Being of Human Subjects. 

Unit II: 

Drug Discovery and Pre-Clinical Research: The Clinical Research and New Drug

Application Approval Process; The Biologics Research, Development, and Licensing

Process; Medical Device Research, Development, and Marketing. 

Unit III:
Clinical Trial Development and Management: Protocol Design and Development;

Case Report Form Design and Development; Principals of Data Management and

the Query Resolution Process; The Study Types Providing Expanded Access to

Investigational Products; Essentials of Source Documentation: Maintaining and

Managing Essential Documents; Recording and Reporting Non-Serious and Serious

Adverse Events.

Unit IV: Methods In Clinical Research 

Metabolic studies; isotopic methods; imaging; immunoassays; techniques for genetic

analysis (RFLP, pedigree analysis, etc.); application of tools of molecular biology,

including DNA and RNA analysis; physiologic studies; receptor studies; kinetic

analysis (including introduction to pharmacokinetics); laboratory quality control and

normative values. Conbinatronics: introduction, structural elements, synthesis- peptides, non peptides;libraries, solid phase peptide synthesis, multiple solid phase synthesis

