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Bhavnagar University

M.Sc Bioinformatics 

In force From-2007
Semester  I

Paper 1 : Fundamental Biology (Optional)

Unit 1 
Origin of life : Prebiological  chemical evolution, proteinoids and protocells; Species concept, Kingdom to Species, the five Kingdoms, Three domain concept of Carl Woese; Endosymbiont theory  

Unit 2 
Microbial World : Bacteria, viruses and virus related agents

Bacteria : Structure and types of bacteria, nutritional categories, mode of reproduction, transformation, conjugation,  transduction,  salient features of bacteria according to Bergey’s  Manual

Viruses : Classification and types of viruses – bacteriophages, plant and animal virus, replication of viral genome; virus related agents – viroids, prions, satellite viruses

Unit 3
Introductory Mycology : General features of fungi, structure and reproduction, classification, importance  

Unit 4 
Plant Diversity : Introduction to plant classification, plant physiology, metabolism and reproduction 

Unit 5 
Animal World : Major animal phyla, introductory physiology, endocrinology and reproduction

References :

Stanier, R.Y. Ingraham, J.L. Wheelis, M.L. Painter, P.R.. General Microbiology. 1999.Mac Milan Edu.Ltd. 

Dube, H.C. Introduction to Fungi. 3rd edition, Vikas Publ.

Dube, H.C. A Text book of Fungi, Bacteria and Viruses. 2nd edition, Vikas Publ. 

Pelczar. Microbiology 

Dimmock, N.J. & Primrose, S.B. Introduction to Modern Virology IV edition, Blackwell Scientific Publ. Oxford.
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Paper 1 : Fundamental Mathematics (Optional)

Unit 1 
Calculus :  Limits, Complete differentials, partial differentials of functions with one variable and multiple variables; Integration : Definite and non-definite integral; Series, Logarithms

Unit 2 
Ordinary differential equations (first order), partial differential equations – examples from biology special functions – Bessel, Legendre; 2D coordinate geometry : Equations of line, circle, ellipse, parabola, hyperbola; 3D geometry : Equation of sphere, cone

Unit 3 
Trigonometric Functions : Sine, Cos, tan, cot, series expansion of these functions and related functions; Vector-addition, subtraction, dot, cross, scalar triple product, divergence, curl of a vector, equation of normal

Unit 4 
Matrix Algebra : Addition, subtraction, multiplication, transpose inverse, and conjugate of matrix etc.; Logic : Boolean Logic

Unit 5 
Addition, subtraction, multiplication and division using binary, octal and hexadecimal systems; Fundamentals of set theory;  Fourier transform, Laplace Transform and other standard transforms      

References :

T.K. Manicavachagom Pillai, T. Natarajan & K.S. Ganapathy. Algebra Vol I.

T.K. Manicavachagom Pillai. Calculus

Murray. Mathematical Biology : An  Introduction. Vol I & II  
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Paper 2 :  Biochemistry, Biostatistics and Genetics

Unit 1 
Structure, classification and function of carbohydrates, proteins and lipids; Structure and types of nucleic acids, DNA denaturation, renaturation, hybridization

Biosynthesis of proteins, fatty acids, gluconeogenesis and oxidation of glucose in cell: glycolysis, citric acid cycle and oxidative phosphorylation

Unit 2 
Enzymes : Nomenclature and classification, enzyme activity, co-enzyme and co-factors, allosteric enzymes, isozymes,  factors affecting enzyme activity, Michaelis-Menton kinetics;
multienzyme complexes and multifunctional enzyme, anaplerotic reactions  and amphibolic pathway, feedback control of metabolic pathway, shuttle pathway 

Unit 3 Mendelian principles of inheritance, sex linked inheritance, concept of linkage, linkage maps, recombination, phenotype and genotype relationship, role of environment from gene to phenotype, gene interactions, Population genetics,  types of mutations, Genetics and disease, cancer

Unit 4 Collection, classification and tabulation of data - graphical and diagrammatic representation; measures of  central tendency and dispersion, mean, median, mode, range, standard deviation, variance, standard error, Chi-square test; simple linear regression, correlation co-efficient, Phylogenetic analysis tools, Maximum Likelihood, Parsimony  methods

Unit 5 
Multivariate analysis, Hypothesis testing, Markov models; Cluster analysis - Nearest neighbour search, search using stem number, search using text signature

References :
Lehninger, A.L. Principles of Biochemistry. 4th edition

Geoffery Norman & David Streiner .Biostatistics : The Bare Essentials, 2nd edition.

Warren Ewens & Greogery R. Grant. Statistical Methods in Bioinformatics. Springer.

Streyer,  Biochemistry, 5th edition, Freeman

Hartle D. & Jones,  Genetics Analysis of Genes and Genomes. 6th edition. Jones & Barlette 

  P.K. Gupta. Genetics. Rastogi Publ.

AVVS Sambamurty. Genetics. Narosa

S Ashcroft & C Pereira.  Practical Statistics for the Biological Sciences, Palgrave Macmillan
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Paper 3 : Computer Fundamentals and Relational Database Management System
Unit 1
Overview of Computer system & functions Input- Out put devices, storage devices  (capacity & access time), Main circuit board of a PC; chips, ports, Expression slots Memory (comparison); Introduction to operating Systems: Concept,Windows98/XP, Windows server NT/2000,UNIX/LINUX: The internet & its resources, WWW, searches on Medline, bibliographic database.

Unit 2  Elements of C programming :  Introduction, Control structure :Decision, loop, Case; Array

Unit 3
Functions and pointers structure, overview of linked list, File  handling in C,  C under Linux

Unit 4
Data Abstraction, Data Models, Instances & Schemes, ER Models (Entity and entity sets, Relations & relationship sets, ER Diagrams, Reducing ER diagram to tables)
Network data models, Basic Concept, Hierarchical Data Model: Basic Concepts, Basic concept & application of multimedia Databases, Data mining and Warehousing

Unit 5 Oracle  Architecture: Oracle Objects- Tables, Views, Indexes, Sequences, Synonyms, Snapshots, Clusters; Database (Table space, Data files, Blocks, Extents, segments: Oracle Back ground Processor, PMONSMON, LGWR,CKPT, Oracle Instant start up, shut down/Init. Oar., Control files; Oracle Memory Management; SGA; Roll back segments; redo logs/Archival; Transaction Control & Roles, Privileges); Export Import/SQL Monitor Back up & logical storage: Oracle *Reports, Features, Full integration with Forms; SQL statements: (Select Statements, Data Definition statements, Data manipulation statements) 

References : 

Silberschatz A., Korth HF, S. Sudarshan, Database System Concepts. 3rd Edition. McGraw Hill

Balagurusamy. Programming in ANSI C. 

Kanetkar. Let Us C. 6th edition, bpb.   


Paper 4 : Practicals
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Semester II :

Bhavnagar University

M.Sc Bioinformatics
Paper 5: Object Oriented Programming, Biological Databases & Data Analysis

Unit1
JAVA : Introduction, Object Oriented Programming and Java, Java Basics


Working with objects: Arrays, conditionals and loops; creating classes and applications in Java; Access control and class design, packages and interfaces, Exception 
Unit 2 Multithreading, streams and I/O using native methods and  Libraries, Under the hood; Java Programming tools; working with data structure and JAVA; More about Methods Java Applets Basics; Graphics, Fonts & Color


Simple animation and threads   Advanced Animation, Images,  Simple events and interactivity; Creating User Interfaces with AWT

Unit 3 Overview of available Bioinformatics resources on the web(NCBI,EBI, EXP ASY,etc); Biological Databases: Nucleic Acid sequence Databases-GenBank /EMBL/DDBJ; Protein Sequence databases-NBRF-PIR, Swiss prot

Unit 4 
Database search Engines (Entrez, SRS); Concepts in sequence analysis; Scoring Matrices for nucleic acids and protein  MDM, BLOSUM, CSW; Pairwise sequence Alignment algorithm (Needleman & Wunsch; Smith & Waterman)

Unit 5 
Database similarity searches-BLAST, FASTA; Multiple sequence Alignment: PRAS, CLUSTAL W; Derived data bases-Prosite, BLOCKS, Pfam/ Prodom

References :

Mount DW, Bioinformatics : Sequence and Genome Analysis (2nd edition). Spring Harbor Press.

Arthur Lesk. Introduction to Bioinformatics. Oxford Uni. Press.

Rastogi. Bioinformatics : Methods and Applications

Schildt H. Java: Complete Reference. Tata M

Andrew S. Baxevanis, B.F. Francis Ouellette. Bioinformatics : A Practical Guide to the Analysis of Gene and Proteins. Wiley International Sci. 

Andrew S. Baxevanis, B.F. Francis Ouellette. Bioinformatics : A Practical Guide to the Analysis of Gene and Proteins. Wiley International Sci. 
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Paper 6: Cell Biology,  Molecular Biology and Immunology

Unit 1 
Structure of prokaryotic and eukaryotic cells;  cellular organelles - mitochondria, chloroplast, Golgi complex, endoplasmic reticulum, lysosomes, peroxisomes, nucleus and nucleolus; cytoskeletal elements, cilia and flagella

Unit 2 Cell -cell interaction and  signal transduction;  Protein traffic in cells : protein sorting and signal sequence, protein translocation  and vesicular transport, protein import;  Cell cycle & its regulation events during mitosis and meiosis

Unit 3
DNA replication mechanism, enzymes and accessory protein involved in replication process; DNA sequencing, PCR, Oncogenes and tumor suppressor genes

Unit 4 
Transcription mechanism, operon, RNA foot printing, RNAi; Processing of RNA and protein; stress and hormone regulated gene expression; organization of human genome, RFLP, fingerprinting, RAPDs, microarrays, ESTs 

Unit 5 Innate and acquired immunity, autoimmunity,  antigens type and properties, structure and function of antibody molecule and TCR, genetics of antibody diversity;
Major histocompatibility complex -  MHC I and MHC II, polymorphism, MHC peptide interaction, affinity maturation; Application of bioinformatics in immunology and vaccine development

References :

J. Darnell, H. Lodish, & D. Baltimore. Molecular Cell Biology (2nd edition) Scientific American

Benjamin Lewin, Genes VIII. Prentice Hall

Hartle D. & Jones,  Genetics Analysis of Genes and Genomes. 6th edition. Jones & Barlette

Richard J. Reece.  Analysis of Genes & Genomes. John Wiley. 

Immunoinformatics : Bioinformatics Strategies for Better Understanding of Immune Function, Novartiz Foundation, John Wiley & Sons

R.A. Goldsby, Thomas Kindt, Barbara Osbarne. Kuby Immunology. 4th edition. Freeman

Coico, Sunshine  and Benjamini Immunology : A Short Course, 5th edition, Wiley
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Paper 7: Computer Graphics, Data Accuracy and Programming in VB 

Unit 1
Introduction, Scientific & engineering Opportunities, Visualization techniques-Hardware, Software


Unit 2 
Interactive Graphics, Interaction device techniques, Geometric transformations, Raster Algorithms, Frame buffer techniques, surface & solid Modeling, Rendering 

Unit 3
 standards-CGI, GKS, PHIGS, Viewing in 3D, Animation, Image Processing with stress on biological systems, Clipping algorithms (point clipping, line clipping), polygon filling algorithms (boundary fill & flood fill)

Unit 4 General issues regarding biological databases, representation of error due to machine 3D structural and sequence data of protein & nucleic acid, Proteomics & Micro Array data 
Unit 5
VB : Introduction to Application Development, Working with code & Forms Variables, Procedures and controlling Program Executor, standard Controls; data access using data control connecting to Oracle Database using VB

References : 

Hern & Baker : Computer Graphics

JD Foley, A.VanDam. Fundamentals of Interactive Computer Graphics.

Bayross E. PL/SQL

Holzner. Visual Basic 6 Programming Black Book. Dreamtech. 

Paper 8 : Practicals
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