SEMESTER I
	Hrs
	6

	Credit
	5

	Code
	08 PBI 1401

	Marks
	75





CORE COURSE – I




BIOLOGICAL SYSTEMS
UNIT-I

Biology of Cells: Prokaryotic and Eukaryotic cells - E. coli and Yeast; Cell organelles and their functions, Differences and similarities in plant and animal cells, Principles of Membrane organization, Membrane proteins, Cell transport, Cell division - mitosis, meiosis- cell cycle; Enzymes- classification, structure, Mechanism of action.

UNIT-II

Cell Energetics and respiration: Energy - life's driving force; energy capture – photosynthesis; role of ATP in energy cycle - Glycolysis, TCA cycle, Oxidative phosphorylation; Fats and protein as alternate energy sources, Key biomolecules - lipids, polysaccharides, proteins, nucleic acids.

UNIT-III

Chromosome structure in Prokaryotes and Eukaryotes, Structures of DNA - Watson and Crick model, Different conformations, Replication; RNA secondary structure; Central dogma of molecular biology-Transcription, Post – transcriptional modifications, codon and anticodon concepts, Translation and Post–translational modifications; Mutation-Types, Molecular mechanism- DNA repair mechanism- Gene regulation- operon concept - lac, trp.

UNIT IV

Basics of recombinant DNA technology - Introduction to cloning, gene selection, restriction enzymes-a brief account; cloning vectors – plasmid, phage vectors, cosmids, shuttle vectors; DNA transformation; methods of clone selection and screening. Hybridization techniques-Southern-Northern-Western blots analysis and their applications.

UNIT-V

DNA sequencing- Maxam-Gilbert, Sanger methods, automated DNA sequencing. PCR, RFLP and RAPD techniques, bio-chips and DNA finger printing, Applications of recombinant DNA technology - commercial aspects of recombinant proteins.

Text Books :
1. Freifelder D. Molecular Biology, Jones and Bartlett Publishers Inc. 1987. Lehninger A.L., Principles of Biochemistry, CBS Publishers and Distributors, New Delhi, 1984.

2. Berg, J. M. , J.L. Tymoczko and L. Stryer, Biochemistry, 5th Edition W.H. Freeman, 2002.

Reference Books :
1. Benjamin Lewin, Genes VIII, Pearson - Prentice Hall International Edition, New Delhi. 2004.

2. Watson, J.D., et al., Recombinant DNA, 2nd ed. Scientific American Books, New York, 1992.

3. Winnacker E. L. From Genes to Clones, VCH Weinhem, Germany, 1987.

4. Prokop, Ales, Bajpai, Rakesh K., and Ho, Chester S., Recombinant DNA Technology and Applications, McGraw-Hill, New York, 1991.

SEMESTER I

	Hrs
	6

	Credit
	5

	Code
	08 PBI 1402

	Marks
	75


CORE COURSE – II
PROGRAMMING IN C
Unit I

Computer Introduction: Overview and functions of a computer System. Input and output devices. Storage devices: Hard Disk, Diskette, Magnetic Tape, CD-ROM, DVD, Main Board: Chips, Ports, Expansion Slots. Memory: Register, buffer, RAM / ROM, Types of Computer on usage and capability.
Unit II

Types of Software – operating systems, application program – tools, packages , Networks – LAN, WAN, MAN – Routers, Hubs. Concepts of flowchart, algorithm – Programming Techniques. 
Unit III

‘C’ programming: Data types, operators and expressions, Hierarchy of operators Declaring Variable and constants, Control statements including decision (if, if-else), loops (while, do-while, for), branching (switch, break, continue), Iterative statements, Functions – Simple, recursive functions, library functions – arguments.

Unit IV

Arrays – one dimension, two dimension, string and numeric, Pointers, array of pointers, Pointer to pointer, File Operations in C – read, write, append – Sequential and random  files. Opening and closing of files for data.
Unit V

Structures, unions, storage classes, dynamic memory allocation, macros and preprocessor directives, command line arguments.
Reference Books:

1. Gary Bronson J., A First book of ANSI C, 3rd edition, Thomson Asia pvt. Ltd., Bangalore, 2001.

2. Gottfried, B. S., Programming With C, Tata Mc Graw Hill

3. Lorry Wall, Tom Cheristiansan, Joe Orwant. Programming Perl, Shroff Publishers, Mumbai, 2005

4. Tisdall, J., Beginning Perl for bioinformatics, Shroff publishing, Mumbai, 2006

SEMESTER I

	Hrs
	6

	Credit
	5

	Code
	08 PBI 1403P

	Marks
	60


CORE COURSE – III
C Programming – Lab 
1. C Basic Input / Output Functions

2. Arrays Concepts

3. Example for Structure

4. Sample program for Pointers

5. Illustration of Conditional Statements

6. Explaining Looping Statements

7. Functions – recursive, library functions

8. Dynamic memory Allocation

9. Data Structure operations like stacks and queues

10. File Operations including read, write and appending records

SEMESTER I
	Hrs
	6

	Credit
	4

	Code
	08 PBI 1404

	Marks
	75


CORE COURSE – IV

BIOSTATISTICAL AND MATHEMATICAL TECHNIQUES

UNIT I

BIOSTATISTICS – Introduction – Applications, Collection of Data: Sampling techniques, Graphical and diagrammatic representation.

CENTRAL TENDENCY – Arithmetic Mean, Geometric Mean, Harmonic Mean, Median, Mode 
DISPERSION – Importance, range, Mean Deviation, Variance, Standard Deviation 
UNIT II

CORRELATION – types & measures, Karl Pearson, Scatter Diagram, Rank Correlation, Correlation for bivariate frequency distribution, REGRESSION - types, measures, Testing of hypothesis, ANOVA – One way, Two way, STUDENT ‘t’ tests for mean and difference of mean, CHI SQUARE distribution: independent of attributes, goodness of fit.

UNIT III

PROBABILITY – Basic Laws: Events, Sample Space, Addition Rule, multiplication Rule, Random Variable, Probability Distribution, NORMAL Distribution, BINOMIAL Distribution, Poisson distribution, Introduction to Hidden Markov model

UNIT IV

CALCULUS – Basics, Differentiation of algebraic functions, Trigonometric functions, Integrations – simple problems, properties of definite integrals , Uses of table of Integrals, Numerical differentiations – Euler’s method, R-K second order method, Numerical integration: Trapezoidal and Simpson 1/3 rule.

UNIT V

MATRIX – Types, Inverse, Algebra, Simultaneous Equations, Determinant, Eigen Values , Rank of a matrix. VECTORS – Operations, Scalar, Vector Product, Vector Calculus, Scalar Triple Product, Divergence, Curl of Vector.
Reference Books:
1. Veer Bala Restogi, Fundamental of Biostatistics, Ane Books, New Delhi, 2006

2. Jorden D. W. , Smith P., Mathematical Techniques, 3 rd Edition, Oxford University Press, New Delhi, 2004

3. Pillai RSM, Bagavathi,V., Chand .S “Statistics”

4. Ronald N.Forthofer Einsun, “Introduction to Biostatistics” Elsevier, 2006

SEMESTER I
	Hrs
	6

	Credit
	4

	Code
	08 PBI 1501

	Marks
	75


CORE BASED ELECTIVE COURSE – I
BIOPHYSICS AND STEREOCHEMISTRY
UNIT-I

Parameters to describe a structure: bond angle, bond length and bond strength. Levels of structure description: primary, secondary, tertiary and quarternary structures. Forces deciding the molecular structures: inter and intramolecular forces – hydrogen bonding, hydrophobic interactions and water structure, ionic interactions, disulphide bonds.

UNIT-II

Forces driving the molecular structures: Conformation, potential energy calculations, potential well, L-J curve, time scales and energy criteria, conformational principles, conformational space. Types of movements: vibrational, rotational, torsion angles; Conformational analysis, calculation of surface areas, Volumes and radius of biomolecules.

UNIT-III

Nucleic acids - structural characteristics of nucleic acids – geometry of glycosidic bond, rotational isomers, sugar puckering; forces stabilizing the structures - base pairing, base stacking. Tertiary structure of nucleic acids; chemical bonds in biomolecules – hydrogen bond, peptide bond, phosphate bond.

UNIT-IV

Stereochemistry: Principles - Chirality, Symmetry in organic compounds, Molecular isomerism, polypeptide chain geometries - Ramachandran plot, observed values for rotation angles, prediction of protein structure.

UNIT-V

Application of sterochemical principles: Conformation of open chain compounds, chiral compounds, Macromolecular stereochemistry, Determination of relative and absolute configuration.

Reference Books
1. Cantor, Q. R., and P.R.Schimmel, Biophysical Chemistry Part - 1, 2, & 3. W.H. Freeman & Co., San Francisco, 1980.

2. Branden, C. and J. Tooze, Introduction to Protein Structure, Garland Publishing Inc., New York, 1991.

3. Glaser, R. Biophysics, Springer, 2000.

4. Ernest. L. Eliel et al., Sterochemistry of Organic Compounds. John Wiley & Sons, 1994.

5. Kalsi, P.S., Sterochemistry - Conformation & Mechanism, New Age International Ltd., 1990.

SEMESTER II

	Hrs
	6

	Credit
	5

	Code
	08 PBI 2405

	Marks
	75


CORE COURSE – V
COMPUTATIONAL BIOLOGY
UNIT-I

Analysis of DNA and Protein Sequences - distributions, frequency statistics; Protein and Nucleic Acid Sequence Databases - PIR, Swiss-Prot, GenBank; pattern and motif searches - BLOCKS, PRINTS, PFAM; Structure Databases – PDB; Structure Classification, alignment and analysis - SCOP, CATH, FSSP.

UNIT-II

Sequence alignment: Scoring matrices- PAM and BLOSUM; Local and Global alignment concepts; dynamic programming Algorithms, Needleman and Wunsch, Smith-Waterman; Pairwise and multiple sequence alignments - Progressive alignment – Different Database searches for homologous sequences - FASTA and BLAST.

UNIT-III

Protein Secondary structure prediction - Chou-Fasmann rules, Gamier-Osguthorpe-Robson (GOR) methods; Predicting 3D structure – homology modeling, threading - fold recognition and ab initio methods - Rosetta - CASP - Molecular visualization tools - RasMol, SPDBV.

UNIT-IV

Fragment assembly - Genome sequence assembly, Gene finding methods: content and signal methods, Background of transform techniques - Fourier Transformation analysis; pattern recognition and gene prediction - Analysis and prediction of regulatory regions - Neural network concepts and secondary structure prediction - RNA structure prediction. 
UNIT-V

Evolutionary analysis: Analogy versus homology; evolutionary distances – Dendrogramsclustering methods - rooted and un-rooted tree representation - Bootstrapping strategies - phylogenetic trees - PHYLIP.

Reference Books:
1. Lesk, A. M. Introduction to Bioinformatics, Oxford University Press, New Delhi (2003).

2. Higgins, D. and W. Taylor (Eds), Bioinformatics- Sequence, structure and databanks, Oxford University Press, New Delhi (2000).

3. Durbin, R., S.R- Eddy, A. Krogh and G. Mitchison, Biological Sequence Analysis, Cambridge Univ. Press, Cambridge, UK (1998).

4. Baxevanis, A. and B.F. Ouellette. Bioinformatics; A practical Guide to the Analysis of Genes and Proteins, Wiley- Interscience, Hoboken, NJ (1998).

5. Michael, S. Waterman, Introduction to computational Biology, Chapman & Hall, (1995).

6. Gibas, C. and P. Jambeck, Developing Bioinformatics Computer Skill, 1st  Edition, O'Reilly, 2001.

SEMESTER II
	Hrs
	6

	Credit
	5

	Code
	08 PBI 2406

	Marks
	75


CORE COURSE – VI
VB programming with RDBMS
Unit I

Client / Server: Introduction, methodology and uses. Visual Basic: Introduction to visual basic , Data Types, Strings, Variants, Constants, Data Arrays, Looping and Iterative  Statements, Functions in Visual Basic.
Unit II 
Tools and Controls: Command Buttons, Text Boxes, Labels, Drive List Box, Directory List Box, Combo Box, List Box, Check Button, Option Button and Timer Control. Introduction to data connectivity, Menu Designer, Project – form operations

Unit III

Data base systems: Introduction to DBMS, DB architecture and design Data Models: Introduction, architecture, Entity, relations, E–R Model : Components, E R diagram, Network Model, Hierarchical Model – advantages and disadvantages, Normalization, Data abstraction, Instances and Schemas , Introduction to Distributed Data bases

Unit IV

Oracle: Introduction to RDBMS, ORDBMS, Normal forms, oracle database architecture, approaches, Data definition language, Data manipulation language, data types in Oracle, Constraints, Operations, Queries and sub queries

Unit V

SQL: Structure, Operators, tables, views, indexes, aggregate functions, Insert, Update, delete statements, introduction to PL/ SQL and simple PL/SQL programs

Reference Books:
1. Leon, A., and M. Leon , Essentials of Database Management System , Vijay Nicole imprints, Chennai, 2006

2. ISRD group, Introduction to Database Management Systems, Tata Mc Graw Hill Press Ltd, New Delhi, 2006

3. Visual Basic 6 Complete, BPB publications, New Delhi, 1999.

4. Cornell, G., Visual Basic 6 from the ground up, Tata Mc Graw Hill, 8th Edition, New Delhi, 1999.

5. Vaswani, V., The complete reference My SQL, Tata Mc Graw Hill, New Delhi, 2002.

SEMESTER II
	Hrs
	6

	Credit
	5

	Code
	08 PBI 2407

	Marks
	75


CORE COURSE – VII


MOLECULAR MODELING AND DRUG DESIGNING
UNIT-I

Introduction to principles of thermodynamics - concepts of molecular modeling - Molecular

structure and internal energy - Application of molecular graphics - Energy minimization of

small molecules - Empirical representation of molecular energies - Use of force fields,

molecular mechanics method -Discussion of global energy minima.

UNIT- II

Molecular dynamics and Monte Carlo Simulation for conformational analysis - ab initio – Density; Functional Theory and semi-empirical methods - Probabilistic models, Markov chain, Hidden Markov models; random walk - Gene identification and other applications. 
UNIT- III

Macromolecular modeling: Design of ligands for known macromolecular target sites. Drugreceptor interactions. Classical SAR/QSAR studies and their implications to the 3-D modeling. 2-D and 3-D database searching -pharmocophore identification and novel drug design, ADME properties of ligand molecules.

UNIT-IV

Finding new drug targets to treat disease - New targets for anti-cancer drugs, - Drugs that

rescue mutant p53's.

UNIT-V

Enzyme background: active site determination, theories of enzyme inhibition – Enzyme inhibition as a tool for drug development - Structured-based drug design - Examples.

Reference Books: 

1. Leach, A., Molecular Modelling: Principles and Applications (2nd Edition), Addison Wesley Longman, Essex, England, 1996.

2. Hinchliffe, A., Modeling Molecular Structures, 2nd Edition, John-Wiley, 2000.

3. Hinchliffe,A., Molecular Modeling for Beginners, John-Wiley, 2003

4. Cohen N. (Ed.), Guide Book on Molecular Modeling in Drug Design, Academic Press, San Diego, 1996.

5. Frenkel D. and B. Smith, Understanding Molecular Simulations. From Algorithms to Applications; Academic Press, San Diego, California, 1996.

6. Ranter C. and K. Horn, X-ray crystallography and drug design, Elsevier, 1984.

7. Kalos M. and P. A. Whitlock. Monte Carlo Methods. John Wiley & Sons. New York, 1986.

8. McCammon J.A. and S.C. Harvey. Dynamics of Proteins and Nucleic Acids. Cambridge University Press, Cambridge, 1987.

9. Rapaport D.C.. The Art of Molecular Dynamics Simulation. Cambridge University Press, Cambridge, England., 1995.

SEMESTER II
	Hrs
	6

	Credit
	5

	Code
	08 PBI 2408P

	Marks
	60


CORE COURSE – VIII

Practical Course for CC V, CC VI & CC VII 
Computational Biology

1. Study of Internet resources in Bioinformatics - Eg. NCBI, ICGEB, EMBL-EBI.

2. Searches on NCBI - PubMed bibliographic databases. Concept of boolean operators.

3. Multiple sequence alignment – CLUSTAL W

4. Phylogenetic Trees - PHYLIP

5. Multiple alignment - Domain / Motif databases - BLOCKS, PRINTS, - SBASE and PFAM

6. Pairwise alignment - Global alignment using Needleman-Wunsch algorithm

7. Pairwise alignmen t- Local alignment using Smith-Waterman algorithm

8. BLAST, FASTA- algorithms to search and analyze sequence databank.

Exercises : ( VB, SQL & Office)

1. Document Preparation – MAIL MERGE

2. Excel – TABLE AND CHART
3. Presentation – POWER POINT

4. Basic Input Output Inputbox, Msgbox Functions

5. MENU DESIGN

6. Forms, MDI Forms - Operations

7. Text, Label Controls

8. Data Control – Operations

9. Conditional Statements, Looping Statements

10. Graphics Programs

11. Database – Creation, Update – SQL

12. CALCULATOR

13. DATA MANAGER

Molecular Modeling Practicals.

1. Retrieving PDB files from RCSB server & Visualization in SPDBV in different models –

2. space filling, wireframe, ribbon, CPK model,

3. Measuring the bond angle, bond length between any two residues.

4. Protein Structure and Classification databases - PDB, SCOP, CATH, FSSP, PDBSUM

5. Evaluation of protein structure by Swiss PDB viewer or by any other suitable programs like Insight-II

6. Calculation of phi - psi angles and Ramachandran plot for a given protein structure.

7. Visualizing the electron density map of a given molecule.

8. Homology modeling – loop function.

9. Molecular threading

10. Calculating RMSD

11. Energy Minimization

12. Ligand – Macromolecule docking using HEX.

13. Small molecule building in Argus lab freeware.

SEMESTER II
	Hrs
	6

	Credit
	4

	Code
	08 PBI 2601

	Marks
	75


EDC COURSE I
INTRODUCTION TO BIOINFORMATICS
UNIT – I

Bioinformatics – An overview, Definition & History; Information Networks –Internet in Bioinformatics – Bioinformatics databases & tools on the Internet.

UNIT – II

Proteins – Amino acids – Peptide bond –– Levels of protein structure - -helix, C-sheet and C-turns – Ramachandran Map - Super secondary structures – Domains –quaternary structure - DNA and RNA structure - Watson and Crick model - A, B and Z forms of DNA - RNA secondary structure.

UNIT – III

Biological Sequence analysis – Pairwise sequence comparison – Sequence queries against biological databases – BLAST and FASTA - Multiple sequence alignments –Phylogenetic alignment.

UNIT – IV

Protein structure visualization tools – RasMol, Swiss PDB Viewer - Structure –Classification, alignment and analysis – SCOP, CATH, FSSP

UNIT – V

Genomics and Proteomics – Sequencing genomes– Genome databases on the web. 
Text Books:

1. Attwood, T.K. And D.J. Parry-Smith, Introduction to Bioinformatics, Pearson Education Ltd., New Delhi (2004).

2. Westhead, D.R., Paris J.H. And R.M. Twyman, Instant Notes: Bioinformatics – Viva Books Private Ltd, New Delhi (2003).

3. Arthur M. Lesk, Introduction to Bioinformatics, Oxford University Press,New Delhi (2003).

4. Higgins D. and W. Taylor (Eds), Bioinformatics- Sequence, structure and databanks, Oxford University Press, New Delhi (2000).

SEMESTER III
	Hrs
	6

	Credit
	5

	Code
	08 PBI 3409

	Marks
	75


CORE COURSE – IX
GENOMICS
UNIT – I

Genome map - Definition, types and uses; High and low resolution map, Map elements, Polymorphic markers, Line, sine, RFLP, SNP. Introduction to cytogenetic map, Linkage map, Transcript map, Physical map, Comparative map and integrated map. Map repositories: NCBI – Entrez Human genome map viewer, OMIM – Online Mendelian Inheritance in Man; KEGG Pathway. Practical applications of genome maps.

UNIT – II

Genome Anatomies - anatomy of Eukaryotic Genome – special features of metaphase chromosomes, genes in genome. Families of genes, pseudogenes; Eukaryotic organelle genomes, Repetitive DNA content of human genome.

Transcriptomes and Proteomes

Genome Expression - an outline; RNA content of the Cell; yeast and human Transcriptome; Protein content of cells - link between Transcriptome and Proteome.

UNIT – III

Genome annotation: Structural annotation. approaches in gene prediction – ORF prediction, Gene prediction in prokaryotes and eukaryotes, Hidden Markov Model, Pattern discrimination; Evaluation of gene prediction method; Prediction of promoter sequences.  Functional annotation: Prediction of gene function, gene family and metabolic pathway. Profile and motif comparison; EST Comparison; Analysis of Human Genome.

UNIT – IV

Comparative Genomics:

Purpose and Methods of comparison, Tools for genomic comparison, Applications of comparative Genomics, Reconstruction of metabolic pathway, Predicting regulatory elements, Identifying targets, examination of domain function, analysis of conserved strings. 

Genome projects and Model Organism research – Yeast, Drosophila, C. elegans and Mouse – a comparative analysis. Comparative genomics in gene mapping and in the study of human diseases.

UNIT – V

Functional Genomics:

Gene expression analysis by cDNA micro arrays, SAGE and SADE. Strategies for generating ESTs and full length inserts; EST clustering and assembly; EST databases (DBEST, UNIGene,); Expression and regulation of entire set of genes, Sporulation Vs Vegetative condition in yeast and Bacillus, Primer Designing; Pharmacogenomics and Bionanotechnology-A brief account.

Text books:

1. Campbell, A.M., Heyer, L.J., Discovering genomics, proteomics, and bioinformatics, Pearson education, New Delhi, 2004

2. Mount, D. W., Bioinformatics Sequence and Genome Analysis. Cold Spring Harbor Laboratory Press. 2001.

3. Brown, T.A., Genomes, Taylor and Francis Group. 2001

4. Primrose, S.B., and R.M.Twyman, Principles of gene manipulation and Genomics, 7th edition, Blackwell Publications, UK, 2006

Reference Books:

1. Inna Dubchak et al. Active Conversation of Non-coding Sequences revealed by three way species comparisons. Genome Research. 10, 1305–1306. 2000. 

2. Andreas D. Baxevanis and B.F. Francis Ouellette , Bioinformatics A Practical Guide to the Analysis of Genes and Proteins. A. John Wiley & Sons, Inc., Publications (For mapping and comparative Genomics and COG and other database repositories).

3. Ann Gibbons, Comparative genetics., Science. 281: 1432 – 1434. 1998. 

4. Peter D. Karp et al.Encyclopedia or Escherchia coli genes and Metabolism. Eco-Cyc: Nucleic Acids Research. 10: 86-90. 1996.
5. Jeffrey et al., Structural Genomics and its importance for Gene Function Analysis. 2000.

6. Roman Tatusov et al., The COG database: New developments in phylogenetic classification of Proteins from complete genomes Nucleic Acids Research. 29:22-28.  2001.
7. Jeremy D. Peterson et.al. The Comprehensive Microbial Resource. Nucleic Acids Research. 29: 123 – 125. 2001.
8. Baxevanis A.D. ,The Molecular Biology Database Collection: Updated Compilations of Biological Database Resources.. Nucleic Acids Research. 29 p 1-10. 2001
SEMESTER III
	Hrs
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	08 PBI 3410
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CORE COURSE – X
PROTEOMICS
UNIT – I

Introduction to Proteomics: proteome and technology - Primary attributes for protein identification – protein super families, origin of protein species, N & C-terminal sequence tags, cross species protein identification; co- and post-translational modifications.

Unit  - II 
Protein classification: Structural elements - Helix, Sheet, Strand, Loop and coil; Active site, Architecture, Blocks, Class and Domains, Folds, Motif, PSSM, Profile. Classification: Principles, classification based on structural features, Phylogenetic relationship; CATH – Classification by Class, Architecture, Topology, Homology; SCOP - Structural Classification of Protein; FSSP – Fold classification based on structure; structure alignment, MMDB – Molecular Modeling Database, SARF – Spatial arrangement of backbone fragments.

UNIT – III

Protein structure prediction: Use of sequence pattern, leucine zipper, coiled coil, transmembrane, signal peptide, cleavage site. Secondary structure prediction: Chou – Fasman / GOR method, Neural network, nearest neighbor method, tertiary structure prediction, threading profile, contact potential and modeling.

UNIT – IV

Protein and peptide separations - Complex protein and peptide mixtures, Extracting proteins from biological samples, Protein separation before digestion, 1D and 2 D Electrophoresis, Sample preparation, Stabilization; Detecting protein on gel , Database and analysis for 2D gel.

Tools of Proteomics- Mass Spectrometry for protein and peptide analysis - MALDI-TOF Analyzers – Types of analyzers.

UNIT – V

Functional Proteome Analysis: Integrated Proteome Analysis - Phage antibody as tool, Protein expression analysis, High throughput analysis for proteomics. Proteomics in plant breeding - objectives, principles and methods, Genetic diversity analysis, Mutant characteristics, Variability between organ and developmental stage, Identification of abiotic stress, Genetic mapping of protein markers.

TEXTBOOKS:

1. Daniel C. Leibler, Introduction to Proteomics: Tools for New Biology, Humana Press, Totowa, NJ. 2002.
2. Proteomics. S.R.Pennigton and M.J.Dunn. Viva Books Private Limited. New Delhi. 2002.
3. Campbell, A.M., Heyer, L.J., Discovering genomics, proteomics, and bioinformatics, Pearson education, New Delhi, 2004

4. Tramantano, A., Protein Structure Prediction: Concepts and Applications, Wiley-VCH and Company, Weinheim, 2006

5. Branden, C., and J.Tooze, Introduction to protein structure,2 nd Edition, Garland Publishing,Newyork,USA,1999

REFERENCE BOOKS:

1. Branden, Carl and Tooze John. Introduction to Protein Structure (2nd. Ed.),Garland Publishing, NY, USA. 1999.
2. Mount, David, W., Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Lab. NY, USA, 2001.
3. Pennington, S, (Editor), M. J. Dunn (Editor); Proteomics: From Proteins Sequence to Function, Springer Publications, 2001.
4. Palzkill, Timothy; Proteomics, Kluwer Academic Publishers, 2002.
5. Suhai, Sandor, (ed) Genomics and Proteomics : Functional and Computational Aspects, Plenum Pub. Corp. 2000.
SEMESTER III
	Hrs
	6

	Credit
	5

	Code
	08 PBI 3411P

	Marks
	60


CORE COURSE – XI

Practical Course for CC IX & X 
1. Introduction to sequence data banks - Protein sequence databank, NBRF-PIR, Swiss-

2. PROT, Signal peptide databank, UniPROT.

3. Nucleic acid sequence databanks - GenBank, EMBL nucleotide sequence databank, DDBJ,AIDS virus sequence databank, rRNA data bank, UniGene.

4. Pairwise alignment – Global alignment  using Needleman – Wunsch algorithm – Source code development and testing

5. Pairwise alignment – local alignment  using Smith - waterman algorithm – Source code development and testing

6. FASTA BLAST algorithms to search and analyze sequence databank.

7. Multiple sequence alignment – CLUSTAL W
8. Phylogenetic Trees - PHYLIP
9. Build a structure for a given sequence using Homology modeling – threading

10. Generate a hydropathy profile for a given protein sequence

11. Compute the dot matrix plot to detect internal repeats in a protein / DNA sequence.
SEMESTER III
	Hrs
	6

	Credit
	4

	Code
	08 PBI 3502

	Marks
	75


CORE BASED ELECTIVE COURSE II
EXPERIMENTAL TECHNIQUE FOR BIOMOLECULES
UNIT-I

Isolation and purification of proteins - Crystallization of protein - Crystal Structure – Bravais Lattice - Symmetry operations - Point groups - Space groups; Bragg's law - XRD – Proteins structure determination by XRD – Phasing statistics - Calculation of electron density map, Interpretation of electron density map - Refinement of the structures – Electron crystallography of proteins.

UNIT – II

Electronic energy levels - electronic transitions - selection rules – spectral characteristics, spectroscopy – theory and measurement of UV – visible, IR, fluorescence spectroscopy with biological examples.

UNIT-III

Nuclear magnetic resonance, characteristics of NMR spectrum - intensity, bandwidth, chemical shift, spin-spin coupling, spin - spin splitting, relaxation kinetics, NOESY & COSEY, chemical exchange, paramagnetic centers - application of NMR in the elucidation of biomolecular structures.

UNIT-IV

Molecular separation techniques: electrophoresis, SDS-PAGE, Molecular weight determination of proteins, 2D-gel electrophoresis, capillary electrophoresis; principles of chromatography - Gel & ion exchange chromatography – applications.

UNIT –V

Microarray techniques and their applications in biology - Mass spectroscopy - ES and MALDITOF - protein finger printing.

References Books

1. Kemp. W, organic spectroscopy, 3rd edition, ELBS, McMiUan, Londor 1991.

2. Banwell. C.N and E.M.McCash, fundamentals of molecular spectroscopy, 4t edition, Tata McGraw Hill, New Delhi, 1995.

3. Howe I., D.H.Williams and R.D.Bowen, Mass Spectrometry, principles ar applications, 2nd edition, McGraw Hill, London, 1981.

4. Gary Siuzdak, Mass Spectroscopy for Biotechnology, Academic Press, 1995

5. Cunico, Gooding and Wehr, Basic HPLC and CE of Biomolecules, Bay Bioanalytical Lab, 1998.

6. Principles of Physical Biochemistry by Van Holde, Prentice Hall, 2000.

7. Helen C. Causton, John Quackenbush and Alvis Brazma, A Beginner's Guide: Microarray Gene Expression Data Analysis, Blackwell Publishing, USA, First Indian Reprint, 2004.

8. Vasantha Pattabhi and N. Gautham, Biophysics, Narosa Publishing House, New Delhi, 2002.

SEMESTER III
	Hrs
	6

	Credit
	4

	Code
	08 PBI 3503

	Marks
	75


CORE BASED ELECTIVE COURSE III
CHEMINFORMATICS AND BIODIVERSITY INFORMATICS
UNIT-I

Cheminformatics: Role of computers in chemical research; Structure representation; Chemical Databases – Design, Storage & Retrieval methods, 2D and 3D structures, reaction databases, search techniques (Full, Sub and Super structure), similarity searches.

UNIT-II

Modelling of small molecules; Quantitative Structure Activity Relationships (QSAR); Analysis and Design of combinatorial libraries; Cheminformatics tools for drug discovery.

UNIT-III

Biological information-Biological diversity; Species diversity- taxonomic information on plants, animals, microbes and viruses; Genetic diversity; Ecological/ Ecosystem diversity; urban biodiversity; Methods for species identification & classification.

UNIT-IV

Biodiversity Databases-Organizing biological species information; Datasets in biodiversity informatics- Species 2000, Tree of life, ATCC, NBII, Species analyst collaboration, ICTV, Animal Virus Information System.

UNIT-V

Software for identification-Accessing existing databases on the World-wide Web; Software for identification of species; Probabilistic and deterministic identification; Delta, MicroIS, AVIS, ICTV;Biocomplexity issues in biodiversity;Need of metadata standards & ontology 
Reference:

1. PANKHURST, R.J.: Practical taxonomic computing. 1991

2. Krishnamurthy, K. V., An Advanced Textbook on biodiversity, Principles and Practice. Oxford & IBH Publisher co. ltd, 2004

SEMESTER IV
	Hrs
	6

	Credit
	4

	Code
	08 PBI 4504

	Marks
	75


CORE BASED ELECTIVE COURSE IV
PERL AND CGI

UNIT I

Introduction to perl Programming , Writing the simple program and Compiling, Running the  Program – Operators – mathematic, string, condition, range. Literals, Expressions.
UNIT II


Perl – Introduction, Basic Concepts, data types, variables, scalar values, Operators :

Binding, bitwise, relational , conditional, additive, multiplicative, shift and range operators, simple and compound statements, loop statements. Arrays – sub array – slice and reverse, lists, Hashes, Input , Output - Operators, Input formatting and formatted output.
UNIT III

Programming Control: Conditional branching of program control – IF, FOR, While, Regular Expressions: Concepts, Uses, Patterns, Matching, Character classes, quantifiers, Subroutines: semantics, passing references, prototypes Declarations – Global, scoped declarations, Pragmas

UNIT IV


CGI :Introduction to CGI, Writing the CGI Programs – running the programs, CGI Components, Creating Forms, Basic Forms – Tables and Frames.

UNIT V


HTML: Introductions to HTML, Scripting Formats, Tags, Tables and Frames, Coding, Manipulating HTML Files.

Reference:

1. Perl in easy steps by Mike McGrath

2. Perl by Clinton Pierce, SAMS Teach Yourself.

3. Programming Perl , 3rd Edition, by Larry wall, SPD
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