Course Structure: B. Tech & M.Tech. Integrated (Bioinformatics)

Department of Bioinformatics, Singhania University, Rajasthan

“Code. Subject Title nsessment | Assssment | T
Semester - 1l -
BTBI-211 | Introduction of Bioinformatics 60 40 EIQO_Qi\
BTBI-221 Operating System {Windows, Linux) 60 40 " 1‘(‘)@‘?@
BTBI-231 Database Management System 60 40 e ;CI?O?)
BTBI-241 | Molecular Biology and Genetics 60 40 ﬁ;‘"-- " 100
BTBI-251 | Statistics and Probability 60 L 4. | 100
BTBI-261 | C- Language ' 40 L N30 70
BTBI-271 C - Language Lab " e <~ \*“‘ 30 30
Semester - IV & 7
BTBI-212 Ezgsst:zatlonal Method for Sequence R 50, 40 100
BTBI-222 | Biological Databank 44N, 60 40 100
BTBI-232 | Oracle £ %" 60 40 100
BTBI-242 | C++ Language SN 60 40 100
BTBI-252 | Animal and Plant Biotechnology ¢St 60 40 100
BTBI-262 | C++Lab AR S - 50 50
BTBI-272 | Oracle Lab R - 50 50
:\‘-“%%Semester -V

BTBI-311 | Genomics, Protegmics and HGP 60 40 100
BTBI-321 | Information THieary& Stochastic Process 60 40 100
BTBI-331 | Data Warehpusing and Data Mining 60 40 100
BTBI-341 Per:.IAProg%%ming for Bicinformatics 60 40 100
BTBI-351 %’gﬁfg;?gt::;ki”g' HTML, and 60 40 100 |
BTB|-36%*\“ Perl Programming Lab - 50 50
BTH1:371 (Networking & HTML Lab - 50 50

) §% Semester - VI
BTBI-312 Gene Expression & MicroArray Analysis 60 40 100
BTBI-322 Pharmacogenomics & Pharmacogenetics 60 40 100
BTBI-332 Microsoft Visual Basic 60 40 100
BTBI-342 | Artificial Neural Netwaork 60 40 100
BTBI-352 Advance Networking and Multimedia 60 40 100




BTBI-362 | Bioinformatics Lab - 50 50
ATBI-372 | Microsoft Visual Basic Lab - 50 50
Semester - VII
BTB411 Aldvanced Algorithm for Computational 60 40 100
Biology
BTBI-421 Environmental Engineering 60 40 100
BTBI-431 | Molecular Imaging & Drug Designing 60 40 100¢ | \
BTBI-441 | Asp .Net 60 40 190,41
BTBI-451 | Core Java 60 40 Ci100
BTBI-461 | ASP Lab - 50 ¢ | 50
BTBI-471 | Java Lab. . E@&fé 50
Semester - VII! N
Major Project | 300* | ™.100 | 400
BTBI-412 * (Project Report Evaluation: 150 & Comprehensive Vivé—\véce: fSO)
Semester — IX Q”’
BTBI-511 Introduction of Nanotechnology MQdQ 60 100
BTBI-521 Image Processing 5{‘{}’ 40 60 100
BTBI-531 Data Structure using C K1 ™ 40 60 100
BTBI-541 Software Engineering o 40 60 100
BTBI-S51 | Enzymology and Enzymegechnology 40 60 100
BTBIS61 | DataStructurelab “u N 20 30 50
BTBI571 | Image Processing}%& - 20 30 50
5%‘3‘ Semester — X

BTBI-512 w:gi(;;‘;[cgf fr:t%[)ri:?:flgs :IO;a':"::; o 100 300 400

* (Prcﬁe@‘geﬁon Evaluation: 150 & Comprehensive Viva-voce: 150)

T Grand Total: 3400

o




Course: B.Tech. & M.Tech. Integrated {Bioinformatics) — Ill Semester
Subject: Introduction of Bioinformatics {BTBI - 211}

COURSE CONTENTS

Unit b

.
The nature of chemical bonds, Introduction to Genes and Proteins, Nucleotides, Orientation, Base
- %
pairing, The central dogma, Promoter sequences, Genetic Code, ORFs, Introns and Exons, Slwi’ee,‘q.a_riants,
Protein structure, Primary, Secondary, Tertiary and Quaternary, The notation of homology;-’gfw

Unit il:

introduction to Data Generating Techniques: Restriction Enzymes, Gel Electsé“pkhor'esis, Blotting and
g .
Hybridization, Cloning, PCR, DNA Sequencing. *

Unit Iil: %*’
Biological databases, Search engines, Public databases: PubMED, EM'__@;L, GenBank, PDB, Swiss-Port, Data
Visualization, Data Mining, Entry and retrieval of data from pub!iqdata%ases.

Unit 1V: s

Genamics and Proteomics: Prokaryotic genomes, -Euﬁg{@,g tic Genomes, Gene Structure, ORFs, GC
.
Content in Eukaryotic genomes, Gene Expressign&grdtein Classification, 2D—Electrophoresis, Mass

e
spectrometry, Microarray technology, X-ray c_:w’i’t%afllography, NMR, Sequence and Phylogeny Analysis,

Detecting ORFs, Qutline of sequence aiign{’ﬁ"éﬁtfﬁation matrices, Pairwise alignments, Introduction to
BLAST, Multiple sequence alignment, &ge{wtic analysis.
S

A B

N B

Text / Ref Baoks: o,
ext / Reference Baoks . \%Q’

1. Fundamental Concepts::&Bioinformatics, D.E. Krane and M.L. Raymer, Person Education, 2003.

2. Bioinformatics Chbmputing by B. Bergeron, Prentice - Hall, 2003.

3. Bioinformatics: 'A.practical guide to the analysis of genes and proteins, D. Baxivanis and F. Oulette,
Wiely Indjai Editian, 2001

4. Bioinform '1_":;1?’5: Sequence and Genome analysis, D.W. Mount, Cold Spring Harbour Laboratory Press,
™
200%




Course: B.Tech. & M.Tech. Integrated (Bicinformatics) — 11f Semester

Subject: Operating System -Windows, Linux (BTBI - 221)

COURSE CONTENTS
Unit |
“9,“7
Introductory concepts, Operating systems, Mainframe systems, Multiprocessors, D:strlbuted sysgms,
Real — Time systems, Computing environments E%E .
Unit II 0
{— %
Computer system structure, Computer system organization, I/O structure, St@ragéistructure Storage
hierarchy, Hardware protection, Network structure . 2 S
3 '.\.:\

e,

Unit 1H:
&,

Operating system structures, System components, OS Services, System{;@' Is, System programs, System

structure, Virtual machines Processes, Process concepts, Process scheduling, Operations on processes,

Process states, Cooperating processes, Inter-process cornmunic_atigp, Common OS problem:s.

— I
Unit IV: L

DOS and Windows, Introductory concepts, Archltecture@hd special features, Useful DOS commands,
DOS - Editor, EDIT & writing Batch Files, Differe
Operations with Windows

Ve sions and their Distinguishing features, Managing

Unit V: Yy
LN
Linux: Introductory concepts, Archltectt}»e and spemal features, Useful Linux commands, Related

operating system and their !ntrod H‘ctlon:%

Text / Reference Boc:ié“:{‘:**;,_'_t .

1. Operating System W Glavin, Addison Wessely, 2000
2. Modern Ope%tmg Systems by S. Tanenbaum, Prentice Hall {India), 1999
3. Operatlnﬂgystems Concept and Design by Milan Milenkovic, Tata McGraw Hill, 2000

é”“’go



Course: B.Tech. & M.Tech. Integrated {Bivinformatics) — 1l Semester
Subject: DataBase Management System (BTBI- 231) '

COURSE CONTENTS
Unit - 1: ' ~
introduction, Characteristics of Data base approach, Database users, Intended uses of dati bas_gs,
*
Implication of database approach. \\%;?

Unit 1I: ’b,

Database System Concepts and Architecture, Data Models, Schemas bad Instaqces,j%;%ms Architecture

and data independence, database languages, Classification of DBMS. - o
L

Unit 1I1: .

g
Database Design: Informal Design guidelines for relation Schemas, ﬁa}‘-éonal Dependencies, Normal
forms based on primary keys, general Definition of 2™ and 3" Ngfg}al forms, BCNF, Need of further

Unit IV: : Q\

Data Modeling using ER diagram, ER Model Concepts,. N*é’?“on for ER Diagrams.

Unit V: é\ )

3

Normalization.

The Relational Model, Relational Model Con%:éts Relational Model Constraints, Introduction to
Relational Algebra.

& %

Text/Reference Books: J.(_)‘--.

1. Fundamentals of Database%igtem by Elmasari and Navathe, Prentice Hall (India), 2001
2. Data Mining Concepts and techmques liawei Han, Micheline Kamber, Morgan Kaufmann publisher,
2001 :




Course: B.Tech. & M.Tech. integrated (Bioinformatics) — ifl Semester
Subject: Molecular Biology and Genetics (BTBI - 241)

COURSE CONTENTS

Unit i: %&

%,
Concepts in Biology: Characteristics of living organisms, Structure of cells, Energy flow; Nutrmen and
Metabolism; Information storage and expression, Reproduction and Inheritance, k\‘%&

Unit Ik r::b
“
Biomolecules: Carbohydrates, Amino Acids, Proteins, Lipids, Nucleic acids. K‘&

Unit il DR

Enzymes; Properties, Activation energy, Reaction kinetics, Intercellular, on%umcatlon, Flow of genetic
information, DNA expression and replication

Unit IV: - % '

Genes; Changing size of Genes, Gene synthesis, Cloning (PIan’E:?Qd Animal), Mutation, Gene Targeting,

Gene Therapy @W
Unit iv:

Level of secondary structure, Motifs, Basic wncepts of molecular dynamics, Molecular simulation
studies :

&

Unit v

Protein structure determination p&g)‘(&ray Diffraction, NMR, Introduction to nucleic acid structure,
Genome organization, HGP

S
Text / Referencé.Book?

1. MolecularBiology by David Friefelder, Jones & Burtlett Publishers inc, 2000
2. Molecular €ell Biology by Alberts, Bruce Bray, Watson & fames, Garland Publishing, 1999,
L

o



Course: B.Tech. & M.Tech. Integrated {Bioinformatics) — il Semester
Subject: Statistics and Probability (BT8} - 251)

COURSE CONTENTS

Unit I: .,
Probability, Conditional Probability, Random Variables, Expected Value . Q;'\

. N
Unit il -
Continuous and Discrete distributions: Binomial, Geometric, Poisson, Pascal, Uniform"ffpoﬁential and
Normal, Poison Process ;- B
Unit 1ir: X
Multidimensional random variables, Multidimensional and bivariate“n@é'l distribution, Moment
generating functions f’g\b‘“

Unit 1V: Q

Law of large numbers, Central limit theorem, Sampling dig?‘?‘ip_ution, Point and Internal Estimation
Testing of hypothesis, Goodness of fit, Linear regression‘@\f,‘

Unit v:
Principal component analysis, Discriminant analysis, Cluster analysis, Multivariate analysis of variance
™

s
. BN
\

By
Text / Reference Books: %‘\'

1. Statistical Methods in Bio‘i{ﬁ‘f:b?matics: An Introduction by W. Evans & G. Grant, Springer, 2001

T o
2. First course in Probat;ilit»g\by Sheldon Ross, Prentice-Hall (India), 2001
% %

3

&

*®

\i~




Course: B.Tech, & M.Tech. Integrated (Bioinformatics) — {1 Semester
Subject: C- Language (BTBI - 261}

CQURSE CONTENTS

Unit I:

\

Introduction to programming: The basic model of computing, Algorithm and Flow-charts, Programémmg
Languages, Compilation, Linking, Testing, Debugging and Documentation.

Unit il: “fb'

Introduction to C language: Character set, variables and fdentifiers, Built in data\types Arithmetic
e}

operators and expression, constant and literals, Relational operator and Iogneg{connectlwty, Sample

assignment statement, Basic input/output statement, Sample C program. %

Unit HI: __ %

Conditional statement and Loops: Decision making within a programirdifferent conditional statements in
b 2
C, Looping statement in C, Structured programming, Nested logp, Infifiite loop.

Unit v:

Arrays and Pointers: Definition and purpose, Differerice: between arrays and pointers, Static and
dynamic memory allocation.

i R

Functions: Modular programming and Ft}nctlons Standard library of C function, Function prototype and
function definition, Calling a functaon;aRecurswe function.

Unit VI: ‘k%h

Structure, Union, and File; Deﬂnltlon of structure, Union and File, difference between structure and
Sedy

union.

w\;\ ,
Text / Rgﬁaf?énge Books:

1. PrOgrammmg with C, K.R.Venugopal & Sudeep R. Prasad, Tata McGraw Hill
2 Pm ammlng in C, Herbert Schiidt, THM, Fifth Edition, 2002

3. C How to program, Deitel & Dejtel, Pearson Edition, Third Edition, 2001

4. Programming in C, Denis Ritchie, THM, Fourth Edition, 2000



Course: B.Tech. & M.Tech. Integrated (Bioinformatics) — 1l Semester
Subject: C — Language Lab (BTBI- 271)

COURSE CONTENTS

Problem Solving using C language using built in data types and operators. T,

»

Y
Practice on Conditional and Decision making statement with biological problems. = %
o

Programs on Nucleotide sequence by using array and pointer such as to show mut‘afion, to find

motifs, etc. i?p
Program to translate DNA into RNA using C. V;%Q‘& -
S
Program to make Open Reading Frame by using C. , “}Qﬁ&
Above all exercise by using Functions. @
B

« Q




Course: B.Tech. & M.Tech, Integrated (Béoinformatics} — IV Semester

Subject: Computational Methods for Sequence Analysis (BTBI - 212}

COURSE CONTENTS

Unit-1 _
introduction to sequence databases: DDBJ / EMBL / GenBank; Information retrieval from datdbases;
’ %

A
Analysis of DNA and Protein seéquences: distribution, pattern and motif searches, Segmentatich.». s

-, hY
Unit - 11 ,,{"%

Sequence alignment: Scoring matrices, PAM, BLOSUM, Local and global alignme t‘EQﬁéEpts; Dynamic

programming; Needleman - Wunch algorithm, Smith - Waterman algorithm,'%'?s_tatistics of alignment
¥ B

score; Multiple sequence alignment G

Unit - Hi:
Database searches for homologous sequences: FASTA, BLAST ar}dfCLUALW, Comparisan, Artificial
Neural Network concepts, Preceptron, Multilayer preceptrori,?\_Se'co‘ndary Structure Prediction using
ANN, Back propagation Algorithm, Training and testing ANNs.;P

Unit - v @W

Evolutionary analysis: Distances, Clustering methogds, gée representation, Genome sequence assembly;
Gene finding methods; Analysis and predictlorgkof:{_eggiatory regions.

Unit -v:

Profiles and Hidden Markoy Mptx{g\{?Gene identification and prediction, DNA Microarrys, Gene

Expression, Clustering gene expressi'br)‘ rofiles.

£

Text / Reference Book: QQ%QJ\

1. Bioinformatics: A f’rac?él Guide to the Analysis of Genes and Proteins, A. D. Baxevanis and B. F. F.
Ouellette John Wiley.and Sons (ASIA) Pvt. Ltd. 2002

2. Bioinformatics n:ethods and applications - Genomes, Proteomics and Drug Discovery, S. C. Rastogi,
N. Mi{fi@éa’aﬁd P. Rastogi, Prentice Hall (India), 2004

3. BLASTbV:I. Korf, M. Yandell & Joseph Bedell, O’Reilly, 2003

4 §Biofog?§ai|‘ Sequence Analysis — Probabilitie Models of Proteins and Nucleic acids, R. Durbin, S. Eddy,

%F&rogh, G. Mitchison, Cambridge University Press, 1988

10




Course: B.Tech. & M.Tech. Integrated {Biojnformatich =1V Semester
Subject: Biological Databank (BTBI- 222)

COURSE CONTENTS

Unit I
Overview of Database, Need of database, Application in Biological field "

Unit i ;.\(.dﬁ

Introduction, Documentation and Application of listed Database

Primary Sequence Database: ) ®

1. DDBJ{DNA Data Bank of lapan) - %&;‘Q‘\
2. EMBL Nucleotide DB {European Molecular Biology Laboratory) - - %Q‘k

3. GenBank (National Center for Biotechnology Information) -

Meta-databases: ‘
1. Entrez (National Center for Biotechnology Information) Q

2. euGenes (Indiana University)
3. GeneCards (Weizmann inst.) }Q\
4. SOURCE (Stanford University) ) -
5. mGen containing four of the world biggest(_d‘éﬁtr’abases GenBank, Refseq, EMBL and DDB;
6. GenSolution (Bioinformatics Tools and -Database of Inflammatory genes & Pathways and
PolyHydroxyAlkanoate genes Databasgi}i}\h}vw.gensofution.co.in
Genome Databases: . i
1. Ensembl provides automatj&éf-nfotation databases for human, mouse, other vertebrate and

eukaryote genomes. " .

2. JG! Genomes of Ehg,«ﬁ,@loint Genome Institute provides databases of many eukaryote and
microbial genonles.%““ii

3. CAMERA Res’oure‘te-?(\sr microbial genomics and Mmetagenomics

4. MGI Mouse'Geritme (Jackson Lab.)

5. Corn, tﬁé\}/farze Genetics and Genomics Database

AN
Protein Sequence Databases:
1@P{ot Universal Protein Resource (UniProt Consortium: EBJ, Expasy, PIR)
i

(%\ R'(Pratein Information Resource)
3# Swiss-Prot Protein Knowledgebase (Swiss Institute of Bioinformatics)
4. DIP Database of Interacting Proteing {Univ. of California)
5. Pfam Protein families database of alignments and HMMs {Sanger Institute)
6. ProDom Comprehensive set of Protein Domain Famifies (INRA/CNRS)
7. SignalP Server for signal peptide prediction

ﬁrotein Structure Databases:
== tructure Databases

11




1. PDB (Protein Data Bank, Research Collaboratory for Structural Bioinformatics - RCSB)
2. CATH Protein Structure Classification

3. SCOP Structural Classification of Proteins

4. SWISS-MQODEL Server and Repository for Protein Structure Maodels

Metabolic pathway Databases:

1. BioCyc Database Collection including EcoCyc and MetaCyc
2. KEGG Pathway Database

3. BioCarta Pathway Database e

Microarray Databases-

1. ArrayExpress (European Bioinformatics Institute)

2. Gene Expression Omnibus (National Center for Biotechnology Informatioq}

3. SMD (Stanford University) Qﬁ;@

Y

4. GPX{Scottish Centre for Genomic Technology and Informatics) . Q%

Specialized Data bases: i |

1. CGAP Cancer Genes (National Cancer institute) Q::\

2. GDB Hum, Genome Db (Human Genome Organisation)
3. NCBl-UniGene {National Center for Biotechnology Infﬁﬁf’ation]
4. OMIM Inherited Diseases {Online Mendelian lnh.eﬁzayce in Man}
5. p53 The P53 Knowledgebase &
%Aﬂa
Text / Reference Books: _ ? o
1. Bioinformatics: a bractical guide to the aija fsisﬁ of genes and proteins, . Baxivanis and F. Oulette,

Wiely indian Edition, 2001

12




Course: B.Tech. & M.Tech. Integrated (Bioinformatics) =1V Semester
Subject: Oracle (BTRI. 232)

COURSE CONTENTS
==k LONTENTS

Unit -

Unit -4 B Q‘*

Functions and Operators: Number function, Character Function, Convérsmn?'function, aggregate
function, Data functions, Some other functions

Unit - i} .

Alter Table; Constraints; Group By clause; Create Sequence Command; sup query; SET Operators; sQL
"PLUS Report; Views, SQL *plys Input Variables. AN

Unit - tv:

Introduction to PL/SQL, PL/sQL construct, iteratioﬁn?_i.@éping tommands, Variable Attributes; Cursors,
Triggers, Procedures and Functions. Y

5
. f*x%"
Unit - v: S NS
Objects; Abstract Datg type, Object%XVi‘ev.:gvs; Methods; Collectors; Table Space; Basic Database
Administration; Data Dictionary; Re'met_; Data Access '

;rext/ Reference Bogi:. '*;Q\:%

R
&
N

13




Course: B.Tech. & M. Tech, Integrated (Bioinformatics} -V Semester
Subject: C++ - Language (BTB - 242}

COURSE CONTENTS
=R LUNTENTS

Unit - .

Programming Basics Operators, Loops, Arrays, Pointers. @

Unit - §1;

Principle of Object-Oriented Programming, Introduction to Abstraction, Encaps?jl_ation, Infine function,
* By

Reference variable, Access specifier, Information Hiding, Friend Function; F‘QT «lass,

Unit — kI
Operator overloading, Function overloading, Q

Unit - jv: %?\
Inheritance: Extending classes, Types of inheritance,_:;\/_%a base class, Problems with multiple
inheritance, Containership, ‘Ki\ ‘

Unit - v -

Unit —v): - o
g )
File Handling in C++, Template claQS?LgXCeption Handling.

i,

Text / Reference Book: ..+ ™
1. Object Oriented Pr.og‘g;ming with C++, E, Balagurusamy, Tata McGraw Hill

Object Orje 1fe%%rogramming in C++, Robert Lafore, Techmedia 2002
C++, How ti;ﬂrogram by Deitel & Deitel, Person Edition, 2002

'S

The G’?& r;o‘gramming Languages by Stroustrup, Addison, Wesely,, 2001
%

“oes W

:E’rﬁbl‘gnlSolving the object of Programming, Walter Savitch, Pearson Edition, 2003

%\

14




Course: B.Tech. & M.Tech. Integrated (Bioinformatics) — IV Semester
Subject: Animal and Plant Biotechnology (BTBI- 252)

COURSE CONTENTS

Animal Biotechnology -

Unit - I . {f‘:)\

. ) b % b
General metabolism, Special secondary metabolites / products, Insulin growth hormonee.‘?’j’ﬁt%rferon, t-
=,
plasminogen activator, factor VIl etc. Growth factors promoting proliferation of animaﬁ”ce{ls {EGF, FGF,

PDGF, IL-1, NGF erythropoietin etc). *‘Q:\

Unit - I ) : Qﬂ%

“a
4

Expressing cloned proteins in animal cells, Over production and processingfofthosen protein. The need

to express in animal cells, Production of vaccines in animal ceils, Proéﬁ}t&on of monoclonal antibodies,
e

Bioreactors for large scale culture of cells, Transplanting cultured ce_JlS.‘x%

%
M.’ -

Plant Biotechnalogy %

AN

Unit -1 o
Introduction to in vitro methods, Terms and defin”fﬁ%ns, Use of growth regulators; in vitro pollination
and fertilization; Introduction to the processe,s:bf,,\ém ryogenesis and organogenesis and their practical
applications; Clonal multiplication of Ellﬁzii eties (Micropropagation), axillary bud, shoot-tip and

merstem culture. 1

Unit - 1v; ) l \

Haploids and their applicati‘f)ﬁl‘;;-;;m Somaclonal variations and application; Endosperm culture and
production of triploids; Pr*atfft‘is_av_ applications of tissue and organ culture; Single-cell suspension cultures
and their applications 'in'gzei\?éction of variants / mutants with or without mutagen treatment (of haploid
cultures preferabl',g‘rx)b~

Unit-v:

iy
Somatic E\fﬁl’iQiz&étion - anintroduction; Various methods for fusing protoplasts: chemical, electrical, Use
of mafkél;;vof r selection of hybrid cells; Practical applications of somatic hybridization {hybrids vs

cy’l;_gi‘ds, P?étoplasts and tissue culture for genetic manipulation of plants, Introduction to A
tumefaciens, Tumor formation on plants using A tumefaciens (Monocots vs Dicots), Root-formation

using A. rhizogenes, Practical application of genetic transformation.

Text / Reference Book:

15




Course: B.Tech. & M.Tech. Integrated (Bioinformatics) — IV Semester
Subject: C++ Lab (BTBI- 262)

COURSE CONTENTS

Problem Solving using C++ language using built in data types and operators based on Object
Oriented Techniques. L

Y

Practice on Conditional and Decision making statement with biological problems.

Object Oriented Programs on Nucleotide sequence by using array and pointeg ”’ﬁeb‘as to show
mutation, to find motifs, etc. R

k!
“Q
Function to translate DNA into RNA using C++, N
Function to make Open Reading Frame by using C++. . QizQ

C++ Functions to calculate G+C content and Nucleotide coun_ts%

x O

*

s

16




Course: B.Tech. & M.Tech. Integrated {Bioinformatics) ~ IV Semester

Subject: Oracle Lab (BTBI- 272)

COURSE CONTENTS

Creating Tables & Applying All Constraints
Inserting Data into Tables :;é\

Updating Tables L

)
Alias Table _\;\“\d
Deleting Data From Table, Drop Table =
Working with All SQL Queries using functions (Number, string funct|0 c

Working with sub queries "q
Working with Joins Q
Creating Views ' Q\
Creating Objects (i.e. Cluster, Synonyms, Indexes etc.) M%
Writing PL/SQL programs =
Creation of Cursors

Creation of Functions.

Creation of Procedures. ‘
Creation of Triggers \
Generation of SQL report

Creating forms and working with dlfferﬁobjects
Report

VVVVV\?VVVVVVVVVVVV
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Course: 8.Tech. & M.Tech. Integrated (Bioinformatics) — V Semester

Subject: Genomics, Proteomics and HGP (BTBI - 311)

COURSE CONTENTS

Unit -}
Primer Selection Phylogeny, Protein Sequence Analysis, SAGE, Primer Chain Reaction (PCR). ;“;\
Unit - I i{}

Genomics, Fragmenting the genomes, Need of markers, Marker Sequencing (RFLP, AFLP\& SNP, etc);
Genome sequencing: Basic Sanger seqguencing, Automated sequence, Gene Identlfiﬁag’on MUMmer ,

Blast2, ‘.
Unit ~ Hl1: RN

Proteomics, Microarray: The technique of microarray design, 259 g%électrophoresis, Peptide
sequencing, Mass spectroscopy. &

Unit — 1v:

Metabolomics, Metabolic pathway databases: KEGG, COG, WIT%\rug target identification.

Unit - v;

Functional genomics: Application of sequence based 3 and structure based approach of gene function eg:
Sequence comparison, Structure analysis {actlve,ssue binding site) and comparison; Approaches for
determining gene expression patterns and functiondas

¥

o

o R

Unlt - VI: EEN i
%,

What is HGP: Goals, Progress & Hlstory of HGP

@;x s

http://www.ornl. gov/scr/techresources/Human _Genome/home.shtml|

Q*J

1. Handbogk of Comparatlve Genomlcs Principles and Methodology by T.B. Kitano, Graziano Pesole,
2003.

Com utatronaPMolecular Biology by P. Clate & R. Backofen, Willy Publication, 1998 Proteomics,
Tlmoghy Palkl” kluwer Academic Publisher, 2002

:lnt'b%uctnon to Proteomics: Tools for the new Biology, Daniel C. Liebler, Humana Press, 2001
ju dation to systems Biology (Ed) by Hirpaki Kitano, MIT Press, 2001.

Text / Reference Bcok

MR W N
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Course: B.Tech. & M.Tech. Integrated (Bicinformatics) — V Semester
Subject: information Theory & Stachastic Process {BTBI- 321)

COURSE CONTENTS

Unit ~ |
Overview: Probabilities defined on events, Random variable, Binomial, Geometrlc Pmssonq}es
Uniform, Exponential, Gamma, Normal Variates, Expectation.

X \
Ynit - 11: ‘
Introduction to stochastic process, Stationary process Poisson process, Non- homog"éneous Poisson
process, Brownian motion process Q
Unit ~ #: ,Q

Markov Chain: Chapman-Kelmogorov equation, Classification of %tateé\% Limiting Probabilities, Time
Reversible Markov Chain, Morkov Chain Monte Carlo Method, Contlnuous Time Marko Chain, Birth and
Death Process, Time reversibility, Uniformization. x\‘

Unit -1V

information and Entropy, Joint and Conditional Entr0p1e5 Mutual information, Chain rules for entropy,

Relative entropy. %
Unit — V: S %

Entropy rules of stochastic process, Entropy\ite Hidden Markov Models.

Unit - Vi \

Channel Capacity, Noiseless blnzmg\channel Symmetric, Gaussian channel

N\

)
N\
Text / Reference Bnok s
1. Element of,jhformatron Theory by Cover and Thomas, New York: Wiley, 1991.

2. A Fn”st @ourse in Stochastic Process by Samuel Karlin and Howard M. Taylor, Academic Press Inc.
{Lag dan)‘Ltd 1988.

"
3. ES*@‘_\Qhastlc Processes by Sheldon M. Ross, John Wiley & Sans, 2000.
4. An Introduction to Stochastic Processes by Edward P. C. Kao, Duxbury, 1999,

19



Course: B.Tech. & M.Tech. Integrated (Bicinformatics) — V Semester

Subject: Data Warehousing and Data Mining (BTBI- 331)

COURSE CONTENTS

Unit-1:

Introduction, Data cleaning, Data Preprocessing, Data Intergration , Classification Methods, Clusté\\
analysis methods, Data visualization and Visual data mining, computational mining of b|otog|cal§@;
processes.

Unit - 1I:

Multiple sequence alignment using antipole clustering, AntiClustAl, Comparing Clusta+w1th AntiClustAl,
RNA structure comparison and alignment models, algorithm for RNA secondarygiructure comparison,

Structure alignment. . sz
Unit = It \

Piecewise constant modeling of sequential data, Bayesian method Examples Gene mapping, Haplotype
basis of gene mapping, Predicting protein folding pathways. Py

Unit - 1v

Introduction, Methods for locating protein mtracellulé%locatlons Chemical compounds, background
classification based on frequent sub graphs, Expenﬁ'ﬁ”‘@tal evaluation.

Unit-V: MQ,

Phyloinformatics, synthesizing bigger trefsx\hsuallzmg larger trees, secondary structure querying
evaluation technigues, index structure for sequences protein structure indexing

%ﬁ\m‘

1. JasonT. L Wang, Dag‘Mmmg in Bioinformatics, Springer, 2005.

2. Sushmita Mltr,lnku Acharya, Data Mining: Mulftimedia; Soft Computing, ond Bicinformatics, lohn
Wiley and Sgy s f32_03

3.  Hui- Huang Hsuf, Advanced Data Mining Technologies in Bioinformatics, |dea Group Inc, 2006,

*

Text / Reference Book:

4. JlaweiHan ‘Micheline Kamber, Data Mining: Concepts and Techniques, Elsevier

» iLé'::a"'

&
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Course: B.Tech. & M.Tech. Integrated (Bioinformatics) - V Semester

Subject: Per! Programming for Bicinformatics (BTBI - 341)

COURSE CONTENTS

Unit-1:
Getting started with PERL, Perl’s Benefits, Versions of Perl, Downloading and installing;Pe_.r'?\in
, . i
Linux/Windows environment, How to run perl programs in Linux/Windows environment, Err@r-?\’/léssage,
. =

Debugging, Perl interpreters, Perl scripts. @ )

Unit"'H: g\

Scalar values and scalar variables, Strings and numbers, Assignment statements}Bloclks, Arrays, Hashes,
& 1 %

Operators, Operator precedence, Conditional and logical operators, Binging;_bpaators, Loops, 10, Input
. i R
from file, Input from SDIN, Input from file named in command Iin‘g;f@éeposite commands, regular
%,
expression, Pattern matching, Meta symbols, Pattern modifiers,g.s-ybroutines and modules, Built-in

functions. \ A

Unit - IIE;

Application of Perl in Bioinformatics: Representing stringfénd!seq uenced data in Perl, Program to store
a DNA sequence, Concatenating DNA fragments, DNAJQ,;RNA transcription, Reading proteins from files,
Finding motifs, Counting nucleotides, Exploding strﬁji;fg;;into arrays, Operating on strings.

Unit — IV: »’=§E§f

Generating random numbers, a program th.simulate DNA mutation, Generating random DNA, Analyzing
DNA, Translating DNA into proteihi%“én%ank sequence and annotation, Parsing annotation, Indexing
GenBank with database. 3

Unit - V: ’~S§;

\\
PDB files, Parsing PDB‘ﬁ‘TQ%'}\Parsing BLAST output, Introduction to BioPer!, CPAN (Comprehensive Perl
Archive Network}, }_nt;oduction to Python.

A
T ;ﬁu?\
Text / R@E&c; Book:

1. *Jar‘ri'e?’[):_.Tisdall, “Beginning Perl for Bicinfarmatics”, O'Rilley and Associates, 2001.

2. ‘Cynthia Gibas & Per Jamesbeck, “Developing icinformatics Compuer skills”, O’ Rilley & Associates,
2000

3. Rex A.Dawyer, “Genomic Perl”, Cambridge University Press.

4. learning Perl, 3" Edition: Randal L.Schawrtz and Tom Phoneix, O'Rilley
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Course: B.Tech. & M.Tech. Integrated {Bioinfarmatics) ~ V Semester
Subject: Computer Networking, HTML, and Website Designing (BTBI - 351)

COURSE CONTENTS
Unit i
Basic concepts of Computer Networking and Internet: Introduction to Internet (History, Termmh: es

Technologies); Understanding the Internet, Intranet, Extranet; Hardware requirement tg” coqwect\
Internet; S/W requirement and Internet service products; Internet addressing scheme, "

Unit il

Understanding the Web: Introduction to WWW and its resources; Domain Sﬁ;{fem*Name- URL; Web
surfing (Sites related to Bicinformatics, education, research and commerch‘\Web search engines;
Electronic mailing — SMTP. PR

Unit 1l; \%

Internet Software: Introduction to TCP/IP and other network protocols»(UDP SNTP, ICMP e.t.c.}; DNS —
IP Address to name conversion and vice-versa: Basic Functmnafat&s of TCP/IP - Client / Server model;

3& “L
Web servers

Unit 1V:

Internet Programming Tools- HTML, DHTML, JavaScript: Designing and developing web pages using
HTML/DHTML (Common Tags, Header, Lmkmg, Images Formatting Text, Unordered list, Basic HTML
tables, Basic and Complex HTML forisand@ternal linking); Introduction to JavaScript {A simple
program, Memory concepts, Decision makmg, Control structures, Program modules in JavaScript, User
defined functions, Arrays, Thlnklng about obJects Math object, String object, Date object, Boolean and
Number objects); Event Model (Event onClick, onLoad, onMouseOver, onMouseMove, onMouseQut,
onBlur, anFocus, onSubmit, and‘g%Reset)

Unit v: ., &

&,

Web security: Web. secunty issue (Authentication, Integrity and Security}; User — Interface; Security
{Symmetric and Publlc key Cryptography, Digital signatures and Message digest)

Q

o
Text / Reﬁ’%:lce Books:

1. Sthe. INTERNET Book- By Dougles E. Comer {PHI Pub.) 2™ Edition 2001
‘Ir}“ernet and World Wide Web- How to Program- By Deitel & Deitel (Pearson Education) 4™ Edition
2003.

3. HTML, DHTML, JavaScript- By lvan Bayross {BPB Pub.) 4" Edition 2003
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Course: B.Tech. & M.Tech. Integrated (Bivinformatics) — V Semester
Subject: Perl Programming Lab (BTBI - 361)

COURSE CONTENTS

Perl scripts to solve biological problems using scalar and array variables.

Y

Perl script to find motif. \:
Perl script to make 2D matrices for two input sequences @
Perl script to make alignment of two sequences . %

Perl script to calculate base pairs and G+C contents
Perl script to find Open Reading Frame

Perl script for Restriction mapping

Perl script to translate Nucleotide into Amino acid

YV V. ¥V ¥V ¥V VvV ¥V Vv VY

Per! script for Parsing GenBank Flat File

»

ate)
Q
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Course: B.Tech. & M.Tech. Integrated (Bioinformatics) — v Semester
Subject: Networking, HTML, and Website Designing Lab {(BTBY- 371}

COURSE CONTENTS

Simple web page designing using basic HTML tags and attributes

Web page to create tables

Develop web pages using frames

Web page to create application forms {e.g. student admission form, fSrm@ submlt biological
information with reference to GenBank Flat File, etc) LU

Application form validation by using Java script \\
IS,

Application of Event Model {Event onClick, onLoads, onMouseQver, onMouseMove,
onMouseOut, onBlur, onFocus, onSubmit, and onReset) in web Pages and application form'’s
field F

Using META tags to make web page search engine f%g.&ly

By
Design a simple website to link all bioinformawﬂ%ghgatabase and tools

S
o
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Course: B.Tech. & M.Tech, Integrated {Bioinformatics) — Vi Semester

Subject: Gene Expression & MicroArray Analysis {BTBI - 312)

COURSE CONTENTS

Unit -1 #

DNA MicroArray:  The Technical Foundations, Why are MicroArray Important? What,*i 4.2 DNA
£

MicroArray

Unit -1t «

{A R
Designing A MicroArray Experiment: The Basic steps, Types of MicroArray, NCBL and MicroArray Data
A
Management, GEQ {Gene Expression Omnibus), MAML, The benefits of GEOéQ{j MAML, The Promise of
-
MicroArray Technology in Treating Disease \ k

Unit = I1I: \

MicroArray Data, Preprocessing the Data, Measuring Dissimilarity of Expression Pattern, Distance Motifs
and Dissimilarity measures, Visualizing MicroArray Data{r‘ind‘pal Component Analysis, PCA and

¥
i

MicroArray Data. e

Unit - 1v: K\w

K-Means Clustering, Hierarchical Clustering, Self*@ir‘%-ﬂization Maps (SOM).

o

ldentifying Genes: Expressed usually mpl%, Expressed significantly in population, Expressed

differently in two populations. .
3
Unit - v: \.\

SN
Classifying Samples from twogpgp#lations using Multilayer Perceptron, Support Vector Machines and
.,
their applications, Using'.g_e}aetic algorithm and perceptron for feature selection and supervised

Y
classification ‘Q’

Al

Web Resource. | DatarSoftware, Tutorials)

‘\
Web Resburces of MicroArray Technology and Gene Expression:
o %)
1 Bttp://www.mged.org/
= - ‘

2. http://www.microarrays.org

3. http://www.gene-chips.com

4, http://cmgm.standford.edu/pbrown/mguide/

5. http://www.ebi.ac.uk/microa rray/

6. http://www.ncbi.nlm.nih.gov/geof

7. http://www.123ggenomic.com/files/microa rray.html
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8. http://industry.ebi.ac.uk/alav/microarrays

9. http://www.statsoft.com/textbook/starthome.html

10. http://Iinkagerockfeller.edu/wli/microarray/

11 genesight@biodiscovery supports PCA, scatter plots, hirerchical clustering.
12, http://www.pnas.org/egi/content/full/96/6/2907

Text/Reference Books:- %}

£Y
1. Microarray Data Analysis and Visualization by Arun Jogata, Bioinformatics, The Bay Pr;esys\‘zo 1
2. NCBI Science Premier on MicroArrays.

3. Bioinformatics Methods and Application-Genomics, Proteomics and Drug D}'scovgn\( By S. C. Rostogi,
N. Mendiratla and Pp. Rostogi, Prentice Hall (India), 2004 RN
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Course: B.Tech. & M.Tech. Integrated (Bioinformatics} = Vi Semester

Subject: Pharmacogenomics & Pharmacogenetics {BTBI - 322)

COURSE CONTENTS
==k LUNTENTS

Unit - - \
Introduction to Pharmacogenomics and Pharmacogenetics, Definition of SNP’s, RoIE'qfi;NP in

effects of drug response

Unit — {ni: \

Unit - i AN
Basics of Drug Pharmacokinetics and Pharmacodynamics, How the polymorphism of*'CYP450 enzymes
LY

Poor metabolizes, Fast metabolizers and drug response. S‘\\
Unit - jv:
Correlation of CYp4sQ allels with adverse drug reactions Phgtmacogenomics in the treatment of various
diseases }Q?
-\

Text/Reference Books:- %};g
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Course: B.Tech. & M.Tech, Integrated [Bioinformatics) — VI Semester
Subject: MicroSoft Visual Basic (BTBI- 332)

COURSE CONTENTS
=R LOUNTENTS

Unit -

introduction to Visual Basic Introduction, vg Application Development Cycle, Loading VB,__VBséu,r_rg‘nt
i

Interface, vB Controls Drawing Objects on the Form, Event procedures 3\‘*%:

Unit - e

Modules, Standard Modules, Class Module; Procedures: Sup Procedures, Fu‘nctio'njprcicedures, Property
Y
procedures.

Unit ~ i1t \\

Control Structure: Decision structyre (If, Select Case), Loop structure_’_(@\{) While ...Loap, Do...Lloop While,
For...Next, For Each...Next), Exit statement; Controf Array, Arrays; Qnétions

Unit - v

Menu Editor Writing Code for Meny Contrais; a_Dlalcng‘»Boxes, MD| Application, Menu in Mpy
Applications Adding Statys bar; Adding a Tool bar;gDéfta Files Handling

Unit~v “

T ‘
Database Access: accessing Database, Dﬁ?‘%_c_ontrol; Data Access Object (DAD), Active Data Objects
{ADO), Remote Data Object (RDO); Visual Basi¢ ang Oracle.

\‘-?}5
Text/Reference Books:- . %
>\

O
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Course: B.Tech. & M.Tech, Integrated (Biomformatics} — Vi Semester
Subject: Artificial Neyral Network (BTEI- 342)

COURSE CONTENTS

Unit -1
Introduction: What Is Al, the Foundations of Artificial Intelligence, The History of Artificial !ntelﬁé‘ence,
intelligent Agents, How Agents Should Act, Structure of intelligent Agents, Environments, - »<§\

Unit -1

Search Methods: Solving Problems by Searching, Problem-Solving Agents, Formulatingiﬁ?:ib!ems, Search
Strategies, Avoiding Repeated States, Constraint Satisfaction Search, Informed SearfelfMethods, Best-
First Search, Heuristic Functions, Memory Bounded Search, lterative !mpr‘O\igrQth?Algorithms, Game
Playing, Introduction, Games as Search Problems, Perfect Decisions In Two:Person Games, Imperfect
Decisians, Alpha-Beta Pruning, Games That Include An Element OFf Chancéf\

Unit i1

Logical Reasoning Systems: First-Order Logic, Syntax and +Semantics, Extensions and Notational
ariations, Using First Order Logic - Introduction to Logical Rez?ﬁoning system Indexing, Retrieval and
Unification, Logical Programming Systems, Theorem Prov"fe}sf*Forward-Chaining Production Systems,
Frame Systems and Semantic Networks. Nl

Unit v, ”;\

Reasoning Under Uncertainty: Uncertainty, Ac:gr:%}wnder Uncertainty, Basic Probability Notation, The
Axioms of Proba bility, Bayes' Rule and its:.{ﬁ’s“é}y‘ﬁ'ro\l}abilistic Reasoning Systems, Representing Knowledge
in an Uncertain Domain, The Semanticg oéﬁBﬂe ief Networks, Inference in Belief Networks, Inference in

Multiply Connected Belief Netwark Non ‘monotonic reasoning, Dealing with ignorance, Dempster

R

Shafer theory, Dealing with vaguegé‘s%—_FuZzy logic and fuzzy sets.

Unit -v: g\

Planning and Learning: Plahqﬁf‘l’ngmz« Simple Planning Agent, From Problem Solving to Planning, Planning in
Situation Calculus, B s?‘&ﬁeérzsentations for planning, A Partial-Order Pla nning Example, A Partial-Order
Planning Algorish{n: Learning- A General Model of Learning Agents, Inductive Learning, Learning
Decision Trees{é@?eutél Networks, Bayesian Methods for Learning Belief Networks, Genetic Algorithms
and EvoIutiorg}aryb‘Programming, Knowledge in Learning, Explanation-Based Learning.

s

Tgx}ﬂﬂe}ErEnce Books:-

1. MS_?uart Russel and Peter Norvig, Artificial Intelfigence- A Modern Approach, Prentice Hall, 1995,

2. GeorgeF Luger, Artificial Intelligence, Pearson Education, 4th Edition, 2001.

3. Engene Charniak and Drew Mc Dermott, introduction to Artificial intelligence, Addison Wesley,
2000.

4. Nils J. Nilsson, Principles of Artificiaf Intelligence, Narosa Publishing House, 2000.

5 Danw, Patterson, Introduction to Artificial Intelligence and Expert systems, Prentice Hall of India,
1992.

6. Robert) Schalkoff, Artificial Intelligence- An Engineering Approoch, McGraw Hill, 1990,
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Course: B.Tech. & M.Tech. Integrated {(Bicinformatics) — VI Semester

Subject: Advance Networking and Multimedia {BTBI- 352)

COURSE CONTENTS

Unit—1
.
Introduction, Applications of a Network, Analog and Digital Techniques, Serial and Parallel Tta nsmiif__:.i’qn,

o

Ko\
Unit ~1I: #i

2 - .

TCP/iP, Telnet, Hypertext Transfer Protocol, Web Servers, Browsers, Search: Er_agipgs, Web Servers,

Firewalls & Intranets, International Orga nization for Standardization (ISO), QSI Réfé\rehce Model, TCP/IP
kS

Asynchronous and Synchronous Transmission.

Reference Model, LAN Protocols.

Unit - 1II: ‘K"

m\»‘
Ethernet, Ethernet Limitations, 10 Mbps Switched Ethernet, 100 Mgp_\gth%rnet, Arcnet LAN, IBM Token
S
ring LAN, FDDI. :
Introduction to Integrated Services Digital Network {ISDN), Types ofISDN, ISDN Standards.

Unit — 1V:
Photoshop:

Unit-V:
Flash:
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Course: B.Tech. & M.Tech. integrated (Bioinformatics) — Vi Semester
Subject: Bicinformatics tab (BTBI - 362)

COURSE CONTENTS

1. Anintroduction to the computing platforms: . \;}

L

This includes background information on computers in general, all forms of remote cg putriﬁg, text
editing, basics of the UNIX operating system, and the X environment, as well as a bnef iitroduction

to the GCG Wisconsin Package and its graphical user interface {(GU1} Seglab 22{ A

ot

-,

k;“_

:w"-q.

2. Molecular databases and how they are organized and accessed: M

Internet sequence and structural databases as well as the on- site GCG sequence databases will be
reviewed. Access methods such as those available on the WWWﬁNetEntrez and GCG's LookUp will

be emphasized but data entry and format conversion are aigo covered

3. Unknown DNA -- rational probe design and analysis: {&
How to design and analyze oligonucleotide pnmers"f??“*dlscovermg genes in organisms where they
have not been identified when the gene's encode:i protein sequence 15 known in other organisms.
Technigues used include basic multiple seqﬁ%nce alignment, consensus creation, back transiation,

. . 2
and primer discovery and evaluation .

4. DNA sequencing, the GCG fragme t\assembly system (FAS), and restriction enzyme mapping:

How to get sequencing fregment.data from an automated sequencer into the computer and
assembled into a continuous sequence and then how to perform restriction enzyme mapping and

5
compositional analy5|s an that contig for subcloning and other purposes.

NS

Q7

ot

i
b \
'n:&}\-‘-%
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Course: B.Tech. & M.Tech. integrated {Bioinformatics) — Vi Semester

Subject: Microsoft Visual Basic Lab (BTBI - 372)

COURSE CONTENTS

Unit-1: \

introduction to Visual Basic: Introduction Graphical User Interface  (GUI), Pfagramming

ey B
C o

Language{Procedural, Object Oriented, Event Driven), The Visual Basic Environment, HE ‘t%‘use VB

&

complier to compile / debug and run the programs. 4
Unit - It: ’;%S
Introduction to VB Controls {Textboxes, Frames, Check Boxes , Option B tt@s, Images, The Shape

Control, The line Control}; Working with multiple controls and theifﬁ‘brgﬁérﬁés, Designing the User
Interface, Keyboard access, tab controls, Default & Cancel property,{Codi:j\;?br controls.

Unit —Hi: .

Variables, Constants, and Calculations Variables, Variables P blic, Private, Static, Constants, Data Types,
Naming rules/conventions, Constants, Named & intrinsig{i?sc1aring variables, Scope of variables, Val
Function, Arithmetic Operations, Formatting Data. = '

LN

-

Unit —IV: N

b
Decision & Conditions if Statement, If .?fhi}i}else Statement, Comparing Strings, Compound
Conditions{And, Or, Not), Nested If State[ﬁents;-Case Structure ,Using If statements with Option Buttons
& Check Boxes, Displaying Messag&\:g@essage Box, Testing whether Input is valid or not.

Using Call Statement to cali a procédﬁr&

Unit—-V:

LY
Menus, Sub-Procedures a‘“nd:&gbﬁunctions Defining / Creating and Modifying a Menu, Using common
dialog box, Creating a*new slib-procedure, Passing Variables to procedures, Passing Argument ByVal or

ByRef, Writing a FunctioniProcedure.
" -

Unit — VI \

Muitiple ~Fpr§%} Creating , adding, removing Forms in project, Hide, Show Method, Load, Unload
Statemeﬁx@&a Keyword, Referring to Objects on @ Different Forms. List, Loops and Printing: List Boxes &
qu?wh‘é.—@o s, Filling the List using Property window / Additem Method, Clear Method, List box
Prgbgmes, Removing an item from a list, List Box/ Combo Box, Do/Loops, For/Next Loops, Using MsgBox
Function, Using String Eunction, Printing to printer using Print Method.

Unit — Vil:
Arrays Single-Dimension Arrays, Initializing an Array using for Each, User-Defined Data Types, Accessing
Information with User-Defined Data Types, Using List Boxes with Array, Two dimensional arrays.
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Unit - Vil
OOP in VB, Classes, Creating a new Class, Creating a new object using a class, choosing when to create

New Objects, The Initialize & Terminate events.

Unit — Viil:

Data Files Opening and Closing Data Files, The Free File Function, Viewing the data in a file, Sequential
File Organization (Writing Data to a sequential Disk File, Creating a sequential data file, Reading the Data
in a sequential file, Finding the end of a Data file, Locating a file). Trapping Program Erroriﬂeﬁi‘g,grr
Object, Random Data File Opening a random file, Reading and writing a random file(Get, Put?_t%f,ﬁeeli).

Text [ Reference Book:
1. Black Book of Visual Basic
2. Mastering in Visual Basic
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Course: B.Tech. & M.Tech. Integrated (Biginformatics) — VII Semester
Subject: Advanced Algorithm for Computational Biology (BTBI - 411)

COURSE CONTENTS

Unit -1t

o,
Algorithms and Complexity, Algorithm Design Techniques, Tractable versus Intractable Problemgﬂi’;\
» :; %

Unit = 1I: e
g

Restriction Mapping, Graphs, Measuring Fragment Size, Restriction Mapping Algorithms; D'uble Digest
pProblem, Classifying multiple solutions, NP-Completeness, Regulatory motifs in DNA fgguences, Profiles,
Motif finding Greedy algorithms, Divide and Conquer Algorithms.

L
Unit — HE: . Q%g}”

&% #
Markov Chains, Hidden Markov Models, CG-Islands, Forward & Ba:gkwar(i? \lgorithm, HMM Parameter

e = P
estimation, Profile HMM, Building viterbi Algorithm, Multiple Sequgfési&lignment by profile HMM's.

Unit = IV: "

Graph Algorithms, DNA Sequencing, Shortest Superstrin?"Problem, DNA Arrays as an Alternative
Sequencing Technigue, Sequencing by Hybridization, \gfl‘%:\a‘\; a Hamiltonian Path Problem, SBH as an
Eulerian Path Problem, Fragment assembly in DNA.Se thcing.

. {:f}
Unit-V: Ty

Phylogenetic Reconstruction, Gene Exprﬁg’sg&qvﬁw.l\nalysis, Hierarchical Clustering, k-Mean Clustering,
Distance Based Tree Reconstruction, \ditive. Metrics, Metrics on Tree, Ultrametric Trees, Character-
o

Based Tree Reconstruction, Parsimbgg,l\ﬂ‘ethod, Evolutionary Methods, Maximum Likelihood Method,

Model Comparison.

kN
AL

Unit — Vi ‘%&
NN
Protein Falding: Levéls ohProteins Structures, Prediction by Profile HMMs, Molecular Modeling.

£ t o
L

o Lt
Text / Refere% Book:
1. An_lrﬁmdﬁction to Bioinformatics Algorithms, Neil CJones & Pavel A. Pevzner, Ane Books, 2005.
LA ¢
2.5 I’ﬁt{oduc jon to Computational Molecular Biology , Setubal and Meidanis, Thomson, 2003.

3. Biological Sequence Analysis Probablistc Models of Proteins and Nucleic Acid, R. Durbin, Eady, A.
Krogh and Mitchison, Cambridge University Press, 1998.

4. introduction to Mathematical Method in Bioinformatics, Alexcender lsaev, Springer Universitext,
2004

Website http://www,bicalgorithms.info
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Course: B.Tech. & M.Tech. Integrated {Bicinformatics) — VI Semester
Subject: Environmental Engineering (BTBi-421)

COURSE CONTENTS

Unit—i:

Air Pollution, sources of pollution, Classification, Effects on Human Beings, Global effects of Air Q@HGtipn.
» ¥

Unit — It ’\\S‘é?

Air poliution Control Methods, Particulate control devices, General Methods of Cornt_roli"ing Gaseous
Emission; Special Treatment Methods, Adsorption, Reverse Osmosis, Deﬂuoridat@%@?!én exchange,
Ultra Filtration. % fé‘

.
o e
S

Unit ~ i .
Theories industrial waste treatment, Volume reduction, strength reduction,"Neutralization, Egualization,
e

Proportioning, Nitrification and Denitrification, Removal of Phosphates.

Unit —IV: Q\ )
e,
Solid waste Management, sources, Composition and prog%ig; of solid waste, Collection and handling ,

Separation and processing.

Unit - V: {\

5.
Solid waste disposal methods, Land fiIIing_,,.Jn‘\t_]_ner;gtion composting; Hazardous Waste, Nuclear waste,
TG, 5
Biomedical wastes, chemical wastes, Efﬂtj%‘l:}disposal and Control methods.

ES

%,
Unit - Vi: . \§\ -

. ) Y T . o
Noise Pallution, effects of noise ,a_nd:gontrol methods, Effluent standards, Air emission standards, Water

<

. . o
Act, Air Act, Envuronmentfroteggéon Act.

N
Text / Reference Bodlg N\«

1. Environmental Scierice and Engineering by J.G.Henry and G.W.Heinke — Person Education.
2. Environmenjcal\gn’?gineering and Management — Dr.Suresh K.Dhameja — S.K.Kartarai & Sons 2nd
Edition imzci;;:s:-—

&G
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Course: B.Tech. & M.Tech. Integrated (Bioinformatics) — Vil Semester
Subject: Molecular Imaging & Drug Designing (BTB! - 431}

COURSE CONTENTS

Unit—1;
Overview of Drug design, Simulation Methods, Molecular Mechanics, Monte Carlo, “Semi-

Impirical Method, Ab-inito Method. .
_*;r\‘;»g
Unit—I1: S

Analog based drug design: QSAR, Molecular Structure determination, AdvancgspﬁstalIographic
technigues, Simulation Anneling (Autodock /Quantum), Peptide Sequencing, ES{CIustering.

Unit — I s DN

N
Comparative Protein Modelling: Homology Modeling, Structural é&gnment, Ramachandran plot
Fe N o
(Side Chain Placement Refinement & Validation of Model), 3D—_—Ph-a@acophore maodeling.

Unit —1V: o
Computer-aided drug designing: Drug design, Lead discoy\ery, ADMET in drug design, Lipinski

7rule of 5”7, Principle and Methods of Docking, Jfgé‘ﬁd based drug designing, Target
identification, Drug Metabolism, Denovo design gg drﬁ:%._}Structure hased drug design.

Unit V: _ f’“”i‘%

&
Introduction of Drug discovery, Pharma*gggenomics, Analysis of SNP’s, Drug discovery

Text / Reference Book: “"{3"
1. Molecular Mode!ling;P_riniSiL@ and Applications, Andrew R. Leach, Longman Singapore Publisher,

1999 N

Biginformatics: ﬁo@f‘enome to Drugs (Vol. | and 11}, Thomas Lengaue, Wiley- VCH, 2000

#
5

technologies and strategies.

Structural Bibiﬁformatics, P. E. Bourne and B.H. weissing, Wiley VCH, 1999
4. Bioinform,afié;s\rﬁéthod and Applications-Genomics, Proteomics and Drug Discovery, S.C. Rastogi, N.
iy,
Mendirat}a.dnd P. Rastogi, Prentice Hali {India), 2004

& xiﬁtv
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Course: B.Tech. & M.Tech. Integrated {Bioinformatics) — Vil Semester
Subject; ASP (BTBI - 441)

COURSE CONTENTS

Unit - I
Introduction to Active Server Page ASP differs from Client-Side Scripting Technologies, Running
Y
ASP: Setting Personal Web server (PWS) and Internet Information Server (IS}, C eati:;}ASP
Page
; %&
Unit — |
ﬁ\

]

ASP Script: Writing ASP Code in different ways, Comments, Return value\gf Asp script to the
Browser; Variables; Data types; Constants; VBScript Operators.

Unit = L .
Control Structure: Conditional, Looping, Branching; VBScri_EtA-‘B%uii-in Functions: Formatting
Functions, Math Functions, Date Functions, String Functions, Other Functions.

Unit —1V: i _,5
Building Block of Objects: Properties, Methods, Instasces of Objects; Built-in Objects: Response
object, Reguest object, Application object, gSe‘sswn object, Server object, Object Context
objects, ASPError object; Events.
Unit - V: 3
Reading and Writing Files on Web_{S_erver; Debugging and Error Handling; Database Handling

'\,‘;‘5“,
using ASP: Connecting with Database: Reading, inserting, Updating, and Deleting Database

Records. Q;\tﬁ

s )
Text / Reference Book

1. Teach Your Self Actlve Server Pages 3.0 by Scott Mitchell and fames Atkinson, Techmedia

QQO
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Course: B.Tech. & M.Tech. integrated {Bioinformatics) — Vil Sermester
Subject: Core Java {BTBi - 451)

COURSE CONTENTS

Unit-L
Introduction to Java: Importance and Features of Java, Keywords, Constants, Variables and Data
i
Types, Operators and Expressions, Decision Making, Branching and Looping: if..else,ﬁf_%tch,
» 5
while, do, for Statements, Labeled loops, Jump statements: break, continue, return. \

Unit - H: %‘

introducing Classes, Objects and Methods: Defining a class, Adding Va_risgb’l%\%aﬁd Methods,
Creating Objects, Constructors, Class Inheritance; Arrays and String: Qrfét_zaé'én array, one and
two dimensional arrays, String array and methods; Classes: String @and*String Buffer classes,
Wrapper classes: Basics types, using super, Multileve! hierarém;fib‘stract and final classes,
Object class, Packages and interfaces, Access protection, Extepding Interfaces, packages.

Unit ~ Hi:

Exception Handling: Fundamentals exception types, Untdaught exceptions, throw, throw, final,
built in exception, Creating your own exceptions__,vM‘iilﬁﬁreaded Programming: Fundamentals,
Java thread model: Priorities, Synchronization,@s}aging, Thread classes, Runable interface,
Inter thread Communication, Suspending, Rg?mmfhg and Stopping threads.

Unit — IV: y, 1
Input/Qutput Programming: Basi,_cs,_Stre‘ams, Byte and Character Stream, Predefined Streams,
Reading and Writing from consgléﬁd files; Using Standard Java Packages (lang, util, io, net)
. £
Unit -\ \’“:!‘Q"
Event Handling: Differegt::f\/lechanism, the Delegation Event Model, Event Classes, Event
Listener InterfacesM@tZr and Inner Classes, Working with windows, Graphics and Text, Using
AWT controls, Layout managers and Menus, lava Applet. Beans: Introduction to Java Beans and
Swings; Serylets ™
A
L W, o
B
Text [Reference Book:
(g
1. “E}Balaguruswamy, “Programming with Java: A Primer”, TMH, 1998.
2. Horstmann, “Computing Concepts with Java 2 Essentials”, John Wiley.
3. Decker & Hirshfield, “Programming Java: A introduction to programming using JAVA”, Vikas
Publication, 2000.
4. Patrick Naughton and Herbertz Schildt, “Java-2 The Complete Reference”, TMH, 1999.
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Course: B.Tech. & M.Tech. Integrated {Bioinformatics) — Vil Semester
Subjec: ASP Lab (BTBI - 461)

COURSE CONTENTS

o
=,

HTML Form with Java Script validation . %,&

=

ey

Conditional, Looping. 'Kji&

Application of VBScript Built-in Functions. g&l
Script to work with Database (MS-Accdess, Oracle, Sql) “&\

o l"ﬁa.ﬁﬁ
Setting Personal Web server (PWS) and Internet Information Server (IIS) %\

. R
Database and Operating Tools for Biological {genetic and %‘omic database)
Exception Handing ) Q :

39




Course: B.Tech. & M.Tech. Integrated (Bioinformatics) ~ VIl Semester
Subject: lava Lab {BTBI- 471)

COURSE CONTENTS
HTML Form with Java Script validation \
» Simple Java program with Variables, Data Types, Operators, Expressionﬁ,\sgatibn
L L
Making, Branching and Looping ,?;‘
*\M*
» Creating Methods, Creating Objects, Constructors, Class Inheritance Q@}"
. Lol
» Java program with Arrays and String i t%’
AN
» lava program with Exception Handling, Multithreaded Prora@ng,
» Input/Output Programming By
»

Event Handling, Working with windows, Graphics and Fext, Using AWT controls, Layout
managers and Menus, Java Applet. ;
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Synopsis of your Project:

Course: B.Tech. & M.Tech. integrated {Bioinformatics) — VIl Semester
Subject: Major Project {BTBI - 412}

Major Project Guideline

The project synopsis should be prepared in consultation with the supervisor{(s). .
Students must submit his/her project synopsis to the Head or Course coordinator along z\lithw!ll /E‘er
Name, Father’s Name, ID Number, Title of Project, etc and get it approved by them. &5’8‘
Project must be done by individually. f:
Approval by the supervisor is based on the directions given by the DepartmentQ
After scrutinizing the same by the supervisor, students must complete t~he|rmr01ect and submit the

final report within the stipulated time in the form of soft and hard c%to “the Department,
The Department will evaluate project. z"“\&

iy
Students must demonstrate their project in their Depaﬁmfg:; to the concern persons on the date

fixed by the department or examination department.

1. Title of the project

Objective of the project

2
3. Llanguage(s}/ Toal to be used
4. A complete structure of pr,béxfarj X
=
a) Analysis X
B e QJ
b) Module descrifition
- RS
¢) Data strﬁ“c% {Schema, E-R Diagram, Tables etc.)
d} Logi?:*d'ia;gram
AN
5. FRuture sc‘ope of the project

b. ANy, other relevant information

e

Pg]ect ategory:

Group 1: Internet based
Group 2: Non Internet based
Group 3: Software based

Group 4: Non Software based
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Project Limited:

» Project must be a complete application such as Biological, Computational, Computational Biology,
Genomics, Proteomics, Metabolic pathways, Computational algorithm for biological problems etc.

» It must be clearly divided into modules and properly document.

Project area and tools:

Case Study: Biological Problems, Bioinformatics Tools & Databases, etc . ,Q;g’%‘
GUi Tools: Visual Studio, SQL Windows, HTML etc., S
Languages: C++, Perl, Python, BioJava, Java etc. ;fi;} |
Application: Database Management / Internet / CIient—Serﬁ&j‘ Multimedia /

Graphics etc.

Database: Oracle, mySQL

Hardware Requirements:  CPU, RAM, Disk space etc.

Software Requirement: 0S, Application Development P-gf:kggéfskétc.

N
s

‘g"w
» The length of report may be an about 40 to 50 pageXwith 1.5 line spacing, 1.25 inches margin on

Project Report:

either side, printed on A4 size papers. Ten perceﬁi\ﬁt\;\:anatlon on either side is permissible.

» It must contain the following: y

e Preliminary requirement: Title ofiprofecfffAcknowledgement, Certificate, Index

¢ Introduction W

¢ (Objectives g»i@)

* Project category . &Q&Qf
e Tools / envirofime Flt sed

*  Analysis and. design

. Prograrr%'ucture

1 f’
. (l})‘dmg'
N,

"@ocumentatlon
) Future application
s References

» Two sets of soft and hard copy must be submitted to the Department by the students along with
source code, input data, report generated by used tools/database/software and exe file and the

third copy of the project report may be collected back by the students after evaluation.
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instructions to the supervisor: (Project guidelines for approval & final evaluation).

Eligibility of Project guides:

The Project guide must be a M.Sc. or M.Tech. or equivelent in Bioinformatics, Biotechnology, Biology,
Computer Science, or Information Technology with minimum 1 year research experience,

Objectives of the project proposed: %

» To provide the scope to apply the concept of Bioinformatics, computer programmmg language

database used and application of computer science in biology. &Mﬁ

» To analyze biological problems and provides good exposure to de{gggﬁment &
&

implementation of software database by following the software engineerin'g. concepts.

Points to be considered while approving the synopsis: i Q
AN

» Provide the scope to apply the core concept of Bioinformatics and\éghcation of Computer science

B,
in Biclogy. :

» Provide the good exposure to software/algorithm/database develdpment & implementation.
Synopsis should be submitted as per the given instructio‘[};%

» Structure of the program must give good undqrsﬁ{a}g?ng of the problem & its implementation.
Above-mentioned objectives must be fulfilled.gg;

» Project should not be repeated. Q; 4

Project Evaluation (Internal Assessm%n"t):
» Submission date for the project mu\st be strictly followed as per the schedule given.
¥ Project shall be evaluated and(ﬁ'_é Department shall award the marks.

» Arrange presentation“g\ 26*nstrat|on along with viva for each student for their project during the
date specified by the Department

» Department must be"arrange for an external evaluator having the above-mentioned qualification

and the pro;ect certificate. Must have the signature and address of the evatuator.

» Qut ”GQOO marks the project shall have 60 marks for Internal Assessment and 40 marks for
&
A
ks

» Internal Assessment: 100 Marks

Assessment as per the table given:

Project Supervisor: 40
Presentation & Viva Voce Internal 40+ 20=60

Total: 100

e Semester Assessment: 300 Marks
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Presentation & Viva Voce - Final: 150 + 50 = 200
Project Report: 100

Total: 400

% Department must keep synopsis and project report (hard & soft copy along with program code).of all

+

the students for at least one year afier completion for verification by the University. =,
»

LN 1;‘
If a project is nit up to the expectation or any malpractice is found then such projects;'h\age to be

repeated. :
N

Grand total marks must be sent to Examination department as per Department, nofms and also the

individual marks distribution table. %%%Q
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Course: M.Tech. Integrated (Bicinformatics) — IX Semester

Subject: Introduction to Nanotechnology (BTBI - 511}

COURSE CONTENTS

Unit—1:

Need of quantum mechanics, dual nature of light, heisenberg's uncertainity principle, schrodinger’s
- . El - - - - 4 ‘V‘_
equation in one and three dimension, particle in a one dimensional box, density of states foryanr%i& ina
. .
box, density of stats for a 1-D quantum wire, tunncling. Revision of crystal structures,;qﬁv;:asi\scrf’j/stals,

bonding in solids, electronic structure of solids
Unit —il:

Physical methods for synthesis of nanomaterials: mechanical methods, vapour déf%o\gition, cluster beam
deposition, laser vapourization, laser pyrolysis, sputter deposition, chemijcal %our deposition, electric
arc deposition, ion implantation, molecular beam epitaxy g

Unit — fIi: - Q

Chemical methods for synthesis of Nanomaterials: colloids anfig‘@iloids in solutions, colloids in vacuum,
L . .

colloids in medium, synthesis of colloids, growth of nanoparticles, synthesis of metal nanoparticles,

synthesis of semicinductor nanoparticles, langnuir-bl(;ﬁggett method, microemulsions, sol-gel method

Unit —iv: {‘“%%
%,

f . - . 1&'%1\ e \. . . 1 -
Biological synthesis of Nanomaterials: "synthesrsf using microorganisms, synthesis using plant extracts,

synthesis using proteins and DNA templat?s:g;
< w L.
. . T, . .
Review of axioms of quantum rrzgec’h%m‘c—’s, states and the bra / ket notation, rudiments of quantum theary

of the process of measurementyrelationship between quantum and classical concepls,
*

Unit - V: s

i3

N
K3

WKB approximation:"time evolution: Heisenberg, Schrodinger and interaction picture, fluctuations,

! . . .
equation, orbital®and spin angular momenturmn, exclusion principle.

& €3
M\ .
Text b‘Reference Book:

correlations andx{ggj—functions, harmonic oscillator, angular momentum and three dimensional wave
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Course: M.Tech. Integrated (Bioinformatics) — IX Semester

Subject: Image Processing {BTBI - 521)

COURSE CONTENTS

Text / Reference Book:
1. Digital Image Processing by R. C. Gonzalez and R. £. Woods - %";w
2. Mastering Matlab 6: A Comprehensive Tutorial and Reference by D. Hanselman-g*and B.

ittlefield .
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Course: M.Tech. Integrated {Bioinformatics) — IX Semester

Subject: Data Structure using C {BTBI - 531)

COURSE CONTENTS

Unit - &
Linear Structure: Arrays, records, stack, operation on stack, implementation of stack as an array, queue,
operations on queue, implementation of queue. X (ip
Unit—1i: g}S}
Linked Structure: List representation, operations on linked list - get node and free, %‘d@’bperation
*
implementing the list operation, inserting into an ordered linked list, deleting, c1rcular Imked list, doubly

linked list. %

Unit - Il

Tree Structure: Binary search tree, inserting, deleting and sea%a?nto binary search tree,
implementing the insert, search and delete algorithms, tree traversals .

Unit - lII; e,

Graph Structure: Graph representation - Adjacency m{ilx: adjacency list, adjacency multilist

representation. Orthogonal representation of graph Graph traversals - bfs and dfs. Shortest path, all
pairs of shortest paths, transitive closure, reflexive ét_ransmve closure,

Unit - 1V; @ 1
Searching and sorting: Searching - sequentlal serching, binary searching, hashing. Sorting - selection
sort, bubble sort, quick sort, heap sor‘tkerge sort, and insertion sort, efficiency considerations.

SN

Text / Reference Book: m% .

1. Horowitz E Sartaj Sahm%@&ndamentais of data structure, Galgotia Publication Private Limited., New

Delhi. Q

i?}% .,

T
&4 %
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Course: M.Tech. Integrated (Bioinformatics) — IX Semester

Subject: Software Engineering (BTBI - 541)

COURSE CONTENTS

Unit—1I:

Introduction - S/W Engineering Paradigm, life cycle models (water fall, incremental, spiral, WLEWIN

spiral, evolutionary, prototyping, object oriented), system engineering, computer based system,

verification, validation, life cycle process, development process, system engineering hiera rchy. < Wi'”‘ p
o

Unit - 1: o
Functional and non-functional - user, system, requirement engineering process, fé"g%bil‘fty studies,
requirements, elicitation, validation and management, software prototypigg,ﬂ‘prot typing in the
software process, rapid prototyping techniques, user interface prototyping, S/W:faocﬁment. Analysis and
modeling - data, functional and behavioral madels, structured analysis and data‘:dictionary.

Unit — 111
Design concepts and Principles: Design process and concepts, moqjl‘]iaf ign, design heuristic, design
model| and document. Architectural design - software architegtuif-e}d:éta design, architectural design,
transform and transaction mapping, user interface design, u%“er\'nterface design principles. Real time
systems - Real time software design, system design, rea' ti ?‘e executives, data acquisition system,
monitoring and control system. SCM — Need for SGMVersion control, Introduction to SCM process,
Software configuration items. *’i;\a

Unit - IV: {;éé

Testing: Taxonomy of software testing — Jey“;éls%g‘sf'activities, types of s/w test, black box testing, testing
boundary conditions, structural testing\test coverage criteria based on data flow mechanisms,
regression testing, testing in theslai;ge‘._‘\'S/W testing strategies - strategic approach and issues, unit

. LN N . .
testing, integration testing, vahdat@g?&%tmg, system testing and debugging.
Fa

Unit - v: R\
Software -Project Manag’ed’\é’*ht: Measures and measurements - S/W complexity and science

measure, size measufe}‘dat*a and logic structure measure, information flow measure. Software
cost estimation ;?'uﬁcgion point models, COCOMO model, Delphi method. Defining a Task
Network —(%éﬁ“;@u Ing, Earned Value Analysis, Error Tracking, Software changes, program
evolutiownqmics, software maintenance, Architectural evolution. Taxonomy of CASE tools.

I Y

Text/ gterence Book:

1. Roger S.Pressman, Software engineering- A practitioner’s Approach, MeGraw-Hill
International Edition, Sth edition, 2001.

2. lan Sommerville, Software engineering, Pearson education Asia, 6th edition, 2000.
3. Pankaj Jalote- An Integrated Approach to Software Engineering, Springer Verlag, 1997.
4. James F Peters and Witold Pedryez, “Software Engineering — An Engineering Approach”,

John Wiley and Sons, New Delhi, 2000,
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Course: M.Tech. integrated (Bioinformatics) — IX Semester

Subject: Enzymology Enzyme Technology (BTBI - 551)

COURSE CONTENTS

Unit-§
Enzyme Techniques: Activity of Enzymes, Handling of Enzymes, Enzyme assays, Analysis of
Enzyme activity (Methods), Expression of the activity, Coupled reactions. . %3
| -
Unit -1l ‘,MK
DNA Technology: - rDNA Technology, Isolation and purification of Enzymes, Imp’é%ance of pure
enzymes, Seperation of Isoenzymes. %Qx
Unit - 1i: neak

Enzyme Kinetics 1: Velocity of a reaction, Order of reaction, ip‘trﬁg“es's curve for Enzyme
catalyzed reactions, Factors influencing velocity 0.; Michaelis Mmiefiten Kinetics, KM and VIMAX,
Effect of p" p" Adjustments, Buffer preparation, Temperature on Enzymetic reactions,
Anomalous kinetics of competitive and non-competitive, IHI;EEiti‘EJn, End product Inhibition with

examples %

Unit -1V

E "‘e%
Coenzymes: Coenzymes & Cofactors, Suhsé’age enzyme relationship, Classification of
Coenzymestransfer, Hhydrogen transfer, Stﬂ('h”‘ ure of coenzyme. Functions of Nucleotide
coenzymes - CoA, NAD/NADP, FM [fA_I‘;J-#Eiotin, Folic acid, Vitamin B12, Biosynthesis of
Puridine and Flavin nucleotides COA‘ Y

Unit - V: * \‘:"

&L l;,
5 S, B . . .
Enzyme technology: Applicgﬁbnﬁh Food and Pharmaceutical industries, Large scale enzyme
.- . ELF . " . [l
extraction, Purification andsstabilization, industrial

ol

NS
Text / Reference Book:
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O

Name, Father’s Name, ID Number, Title of Project, etc and get it approved by them.
Q  Project must be done by individually.

0 ~Approval by the supervisor is based on the directions given by the Department% )

Course: M.Tech. Integrated (Bioinformatics) — X Semester

Subject: Final Project (BTB! - 512}

Major Project Guideline

The project synopsis should be prepared in consultation with the supervisor(s). \
. ) . . P S

Students must submit his/her project synopsis to the Head or Course coordinator along%ﬁgjs/her

23

é

4 After scrutinizing the same by the supervisor, students must complete heif:project and submit the

final report within the stipulated time in the form of soft and hard ’E%‘p?-tc?the Department.

@ The Department will evaluate project.

”i

y‘\m?

a  Students must demonstrate their project in their Departme n‘th'to the concern persons on the date

[

fixed by the department or examination department. %

Synopsis of your Project:

5. Title of the project F
6. Objective of the project *‘"“BQJ S
7. Language(s) / Tool to be used :{ii
8. A complete structure of pragxf;m'
a) Analysis x
h) Module desc @\
c) Data structu&Schema, E-R Diagram, Tables etc.)
d) Logit ia;g’;ra;
7. Ruture scape of the project
8. A?}y ot .‘er relevant information
Pgof%:t ca;egory:

Group 1: Internet based

Group 2: Non Internet based

Group 3: Software based

Group 4: Non Software based
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Project Limited:

» Project must be a complete application such as Biological, Computational, Computational Biology,
Genomics, Proteomics, Metabolic pathways, Computational algorithm for biological problems etc.

» It must be clearly divided into modules and properly document.

Project area and tools:

Case Study: Biological Problems, Bioinformatics Tools & Databases, etc é:‘\
. %
GU! Tools: Visual Studio, SQL Windows, HTML etc. m\:gé
- Languages: C++, Perl, Python, BiolJava, Java etc. &t
Application: Database Management / Internet / Client-§grx7é} +/" Multimedia /
Graphics etc, . \Q’%%
. R
Database: Oracle, mySQL . g *
=gt e

Hardware Requirements: CPU, RAM, Disk space etc.

Software Requirement: OS, Application Development Rackégé:s etc.

Paper publication: Atieast one Paper published in National / International journals related to
o

project work 5&} -

Project Report: AN
ject Rep e

Y
» The length of report may be an about 4@%5() page, with 1.5 line spacing, 1.25 inches margin on
either side, printed on A4 size paper?@%ercent variation on either side is permissible.

» It must contain the following: 4 % -
o g
¢ Preliminary requirementyTitletof project, Acknowledgement, Certificate, Index

AN
s Introduction . @

* Objectives , Q
",

Y K]
* Project category” ’

S
+  Tools /f!e,gjjl‘"onment used

C
* Analysis and design
G S

. =t
v -.Qﬁogram structure
e
*-* Coding
* Documentation
* Future application

* References
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» Two sets of soft and hard copy must be submitted to the Department by the students along with
source code, input data, report generated by used tools/database/software and exe file and the

third copy of the project report may be collected back by the students after evaluation.

Instructions to the supervisor: {Project guidelines for approval & final evaluation).

Eligibility of Project guides:

The Project guide must be a M.Sc. or M.Tech. or equivelent in Bioinformatics, Biotechnology, B_iq{@,gy,
. , . . XN
Computer Science, or Information Technology with minimum 1 year research experience. \,\\t -
B

Objectives of the project proposed:

» To provide the scope to apply the concept of Bioinformatics, computerﬁprog}la_mming language,
\1;1;2 -

database used and application of computer science in biology.

L . o AN
» To analyze biological problems and provides good exp‘esﬁz‘g “to development &
implementation of software database by following the softvare éngineering concepts.

i
ud

Points to be considered while approving the synopsis:
»  Provide the scope to apply the core concept of Bioinfo%gtfcs and application of Computer science
in Biology.

Provide the good exposure to software/algoritg\ ;"'/Qaf'a.abase development & implementation,

Synopsis should be submitted as per the g_i.vén,}nstructions.
R h
e
> Structure of the program must giv"e gqu understanding of the problem & its implementation.

Above-mentioned objectives must be fulfitied,
by

#  Project should not be repeated.%"

i

. . e
Project Evaluation { Internﬁg\'l&Assessment):
By,

- Sy, . .
»  Submission datejor-,%prmect must be strictly followed as per the schedule given.

»  Project shall beeyaluated and the Department shall award the marks.
> Arrange pré;%ﬁiation & demonstration along with viva for each student for their project during the
PN
date?n‘écﬁaed by the Department.

A4

S
tD__e!';:tz;%l;t_mgent must be arrange for an external evaluator having the above-mentioned qualification

“%;ﬁd he broject certificate. Must have the signature and address of the evaluator.

P

» dut of 100 marks the project shall have 60 marks for internal Assessment and 40 marks for

Semester Assessment as per the table given:

Marks:

* internal Assessment: 100 Marks

Project Supervisor: 40
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Presentation & Viva Voce Internal 40+ 20=60

Totai: 100
* Semester Assessment: 300 Marks

Presentation & Viva Voce - Final: 150 + 50 = 200
Project Report: 100

Total: 400 Q{T\

& Department must keep synopsis and project report (hard & soft copy along- with pyo’grgm*code) of all
the students for at least one year after compietion for verification by the Univ_gisit-ﬁ%

B
< If a project is nit up to the expectation or any malpractice is found ther_}ﬁlzéh projects have to be

repeated. ‘ — \é:\ %?""
o L LY
- Grand total marks must be sent to Examination department as%gr Department norms and also the
individual marks distribution table. L
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Course Structure: M. Se. (Bioinformatics)

Course Code Course Title Internal Semester Total
Assessment Exam
Semester - 1
MSBI-111 Introduction of Bioinformatics 30 70 100
MSBI-121 Statistics and Probability 30 70 100
MSBI-131 Molecular Biclogy 30 70 100
MSBI-141 Fundamental of Computer 30 70 100
MSBI-151 Operating System (Windows, Linux) 30 70 100
MSBI-161 Computer Lab - [ 50 100 150
Semester - II
MSBI-112 Object Oriented programming in C++ 30 70 100
MSRI-122 Compu.tatlonal Method for Sequence 30 70 100
Analysis
MSBI-132 Molecular Imaging & Drug Designing 30 70 100
MSRI-142 D:%tgbase Management System & Data 30 70 100
Mining
MSBI-152 Genomics, Proteomics and HGP 30 70 100
MSBI-162 Computer Lab - 11 50 100 150
Semester - [T
MSBI-211 Perl programming for Bioinformatics 30 70 100
MSBI-221 Computer_Networks and Advanced 30 70 100
Multimedia
MSRBI-231 Afivanced Algorithm for Computational 30 70 100
Biology
MSBI-241 Gene Expression & MicroArray Analysis 30 70 100
MSBI1-251 Information Theory & Stochastic Process 30 70 100
MSBI-261 Computer Lab - 111 50 100 150




Semester - IV

Major Project 100 300* 400
MSBI-212
* (Project Report Evaluation: 150 & Comprehensive Viva-voce: 150)
Grand Total: 2350




Program Name: M.Sc. (Bioinformatics) — [ Semester
Course; Introduction of Bioinformatics (MSB1-111)

COURSE CONTENTS

Unit I;

The nature of chemical bonds, Introduction to Genes and Proteins, Nucleotides, Orientation, Base
pairing, The central dogma, Promoter sequences, Genetic Code, ORFs, Introns and Exons, Slice
variants, Protein structure, Primary, Secondary, Tertiary and Quaternary., The notation of
homology.

Unit H:
Introduction to Data Generating Techniques: Restriction Enzymes, Gel Electrophoresis, Blotting
and Hybridization, Cloning, PCR, DNA Sequencing.

Unit II:
Biological databases, Search engines, Public databases: PubMED, EMBL, GenBankK, PDB,
Swiss-Port, Data Visualization, Data Mining, Entry and retrieval of data from public databases.

Unit iV:

Genomics and Proteomics: Prokaryotic genomes, Eukaryotic Genomes, Gene Structure, QORFs,
GC Content in FEukaryotic genomes, Gene Expression, Protein Classification, 2D-
Electrophoresis, Mass spectrometry, Microarray technology, X-ray crystallography, NMR,
Sequence and Phylogeny Analysis, Detecting ORFs, Outline pf sequence alignment, Mutation
matrices, Pairwise alignments, Introduction to BLAST, Multiple sequence alignment,
Phylogenetic analysis.

Text / Reference Books:

1. Fundamental Concepts of Bioinformatics, D.E. Krane and M.L. Raymer, Person Education,
2003. '
Bioinformatics Computing by B. Bergeron, Prentice —Hall, 2003.

3. Bioinformatics: A practical guide to the analysis of genes and proteins, D. Baxivanis and F.
Oulette, Wiely Indian Edition, 2001

4. Bioinformatics: Sequence and Genome analysis, D.W. Mount, Cold Spring Harbour
Laboratory Press, 2001




Program Name: M.Sc. (Bioinformatics) - [ Semester
Course: Statistics and Probability (MSBI - 121)

COURSE CONTENTS

Unit I:
Probability, Conditional Probability, Random Variables, Expected Value

Unit H:

Continuous and Discrete distributions: Binomial, Geometric, Poisson, Pascal, Uniform
Exponential and Normal, Poison Process

Uit HI:

Multidimensional random variables, Multidimensional and bivariate normal distribution, Moment
generating functions

UnitTV:

Law of large numbers, Central limit theorem, Sampling distribution, Point and Internal
Estimation Testing of hypothesis, Goodness of fit, Linear regression

Unit V:

Principal component analysis, Discriminant analysis, Cluster analysis, Multivariate analysis of
variance

Text / Reference Books:

1. Statistical Methods in Bioinformatics: An Introduction by W. Evans & G. Grant, Springer,
2001
2. First course in Probability by Sheldon Ross, Prentice-Hall (India), 2001




Program Name: M.Sc. (Bioinformatics) - I Semester
Course: Molecular Biology (MSBI - 131

COURSE CONTENTS

Unit I:

Concepts in Biology: Characteristics of living organisms, Structure of cells, Energy flow;
Nutrition and Metabolism; Information storage and expression, Reproduction and Inheritance,
Unit I1:

Biomolecules: Carbohydrates, Amino Acids, Proteins, Lipids, Nucleic acids.

Unit H1:

Enzymes; Properties, Activation energy, Reaction kinetics, Intercellular Communication, Flow of
genetic information, DNA expression and replication

Unit 1V:

Genes; Changing size of Genes, Gene synthesis, Cloning (Plant and Animal), Mutation, Gene
Targeting, Gene Therapy

Unit 1V:

Level of secondary structure, Motifs, Basic concepts of molecular dynamics, Molecular
stimulation studies

Unit V:

Protein structure detefmination by X-ray Diffraction, NMR, Introduction to nucleic acid structure,
Genome organization, HGP

Text / Reference Books:
1. Molecular Biology by David Friefelder, Jones & Burtlett Publishers inc, 2000
2. Molecular Cell Biology by Alberts, Bruce Bray, Watson & James, Garland Publishing, 1999



Program Name: M.Sc. (Bioinformatics) - 1 Semester
Course: Fundamental of Computer (MSBI - 141)

COURSE CONTENTS

Unit-1:

Digital Circuits and Computer Architecture: Transistors — and Integrated Circuits (LSI,
VLSI); Operation of processor; Number Systems and Digital Circuits; ALU; Memory
Chips (ROM, RAM, DRAM), Storage Devices, Memory Hierarchy; 1/0 Devices; Bus
Systems; Computer Organization and Architecture; Microprocessor; Moore’s Law,

Unit - I1:

Operating Systems and DBMS: Windows and Linux; Basics of relational Databases;
SQL.

Unit - 1

Programming Languages: Algorithms; Problem Solving Classification; Basics of C
Language, Concepts of objects and classes, Introduction to object-oriented Programming.

Unit-1V:
Computers Networks: Network communication infrastructure; Protocols; Wireless LAN
and Mobile Computing.

Unit - V:
Web Technology: HTML and Web pages; The Internet and Intranet; WWW; Java Script

and Dynamic Web Pages; Multimedia Application; Computer Network Security, e-
Commerce. ,

Text/Reference Books:

1. The Essential Guide to Computing: The story of Information Technology, E. Garrison
Walters, PHI, 2001.

2. A Balanced Introduction to Computer science by David Reed, PE, 2000.

3. Introduction to Computing Systems: From Bits to Gates to C and Beyond. Yale N.
Patt and Sanjay J. Patel. Prentice Hall India, 1999



Program Name: M.Sc. (Bioinformatics) - | Semester

Course: Operating System -Windows, Linux (MSBI - [51)

COURSE CONTENTS

Unit :

Introductory concepts, Operating systems, Mainframe Systems, Multiprocessors, Distributed
systems, Real — Time systems, Computing environments

Unit II:

Computer system structure, Computer system organization, I/0 structure, Storage structure,
Storage hierarchy, Hardware protection, Network structure

Uait H11:

Operating system structures, System components, OS Services, System calls, System programs,
System structure, Virtual machines Processes, Process concepts, Process scheduling, Operations
on processes, Process states, Cooperating processes, Inter-process communication, Commeon OS
problems.

Unit IV;

DOS and Windows, Introductory concepts, Architecture and special features, Useful DOS
commands, DOS - Editor, EDIT & writing Batch Files, Different Versions and their
Distinguishing features, Managing Operations with Windows

Unit v:
Linux: Introductory concepts, Architecture and special features, Useful Linux commands, Related
operating system and their Introduction.

Text / Reference Books:

1. Operating Systems by Glavin, Addison Wessely, 2000

2. Modern Operating Systems by S. Tanenbaum, Prentice Hall (India), 1999

3. Operating Systems Concept and Design by Milan Mj lenkovic, Tata McGraw Hill, 2000



Program Name: M.Sc. (Bioinformaiics) - | Semester
Course: Computer Lab - | (MSB] - 161)

COURSE CONTENTS

Windows and Linux installation, user interface, File management, Data Security,
Users management.

Using Linux and Windows commands.

Sequence Alignment Software: Searching for sequence databases; Protein databases,
PDB, BLAST, FASTA, CLUSTALW




Program Name: M Sc. (Bioinformatics) — I1 Semester
Course: Object Oriented Programming in C++ (MSB1-112)

COURSE CONTENTS

Unit - 1:
Methodologies: Concepts of structured and Object-Oriented programming, Advantages of QOPs
methodologies. Introduction to Object-Oriented programming: Characteristics of 0Q0Ps
Languages, C++ programming Basics Operators, Loops, Arrays, Pointers.

Unit - I1:

Principle of Object-Oriented programming, Introduction to Abstraction, Encapsulation, Inline
function, Reference variable, Access specifier, Information Hiding, Friend Functions, Friend
Class.

Enit — 111:

Operator overloading, Function overloading,

Unit - IV

Inheritance: Extending classes, Types of inheritance, Virtual base class, Problems with multiple
irtheritance, Containership.

Unit - V:

Advanced pointers, Virtual functions, Polymorphism, Pointers to Class, Array pointers to Class,
Virtual Function-Abstract Class, Pure Virtual Function, Files and Streams, Building class
Libraries in C++,

Unit - VI:

File Handling in C++, Template class, Exception Handling.

Text / Reference Book:

1. Object Oriented Programming with C++ E. Balagurusamy, Tata McGraw Hili

Object Oriented Programming in C++, Robert Lafore, Techmedia 2002

C++, How to program by Deitel & Deitel, Person Edition, 2002

The C++ Programming Languages by Stroustrup, Addison, Wesely., 2001

Problem Solving the object of Programming, Walter Savitch, Pearson Edition, 2003

A e o




Program Name: M Sc. (Bioinformatics) — II Semester

Course: Computational Methods for Sequence Analysis (MSBI - [22

COURSE CONTENTS

Unit - 1:

Introduction to sequence databases: DDBJ / EMBL / GenBank; Information retrieval from
databases; Analysis of DNA and Protein sequences: distribution, pattern and motif searches,
Segmentation.

Uunit — II:
Sequence alignment: Scoring matrices, PAM, BLOSUM, Local and global alignment concepts;

Dynamic programming; Needleman - Wunch algorithm, Smith - Waterman algorithm; Statistics
of alignment score; Multiple sequence alignment

Unit - 11I:

Database searches for homologous sequences: FASTA, BLAST and CLUSTALW, Comparison,
Artificial Neural Network concepts, Preceptron, Multilayer preceptron, Secondary Structure
Prediction using ANN, Back propagation Algorithm, Training and testing ANNG.

Unit - IV:

Evolutionary analysis: Distances, Clustering methods, Tree representation, Proteomics, Genome
sequence assembly; Gene finding methods; Anal ysis and prediction of regulatory regions.
Unit-V:

Profiles and Hidden Markov Model, Gene identification and prediction, DNA Microarrys, Gene
Expression, Clustering gene expression profiles.

Text / Reference Book:

1. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, A. D. Baxevanis
and B. F. F. Quellette John Wiley and Sans (ASIA) Pvt, Ltd. 2002

2. Bioinformatics methods and applications - Genomes, Proteomics and Drug Discovery, S. C.
Rastogi, N. Mendiratla and P. Rastogi, Prentice Hall {India), 2004

3. BLAST by I. Korf, M. Yandell & Joseph Bedell, O’Reilly, 2003

4. Biological Sequence Analysis — Probabilitie Models of Proteins and Nucleic acids, R, Durbin,
S. Eddy, A. Krogh, G. Mitchison, Cambridge University Press, 1988



Program Name: M.Sc. (Bioinformatics) — II Semester
Course: Molecular Imaging and Brug Design (MSBI - 132)

COURSE CONTENTS

Unit - I:
Overview of Drug design, Simulation Methods, Molecular Mechanics, Monte Carlo,
Semi-Impirical Method, Ab-inito Method.

Unit —11I:
Analog based drug design: QSAR, Molecular Structure determination, Advance

crystallographic techniques, Simulation Anneling (Autodock /Quantum), Peptide
Sequencing, EST Clustering.

Unit - 111

Comparative  Protein  Modelling: Homology Modeling, Structural  Alignment,
Ramachandran plot (Side Chain Placement Refinement & Validation of Model), 3D-
Pharmacophore modeling.

Unit - TV:

Computer-aided drug designing: Drug design, Lead discovery, ADMET in drug design,
Lipinski “rule of 5", Principle and Methods of Docking, Ligand based drug designing,
Target identification, Drug Metabolism, Denovo design of drug. Structure based drug
design.

Unit V:
Introduction of Drug discovery, Pharmacogenomics, Analysis of SNP’s, Drug discovery
technologies and strategies.

Text / Reference Book:

1. Molecular Modelling: Principle and Applications, Andrew R. Leach, Longman Singapore
Publisher, 1999

2. Bioinformatics: From Genome to Drugs (Vol. I and II), Thomas Lengaue, Wiley- VCH, 2000

Structural Bioinformatics, P. E. Bourne and B.H. weissing, Wiley VCH, 1999

4. Bioinformatics Method and Applications-Genomics, Proteomics and Drug Discovery, S.C.
Rastogi, N. Mendiratla and P. Rastogi, Prentice Hall (India), 2004

bl



Program Name: M.Sc. (Bioinformatics) — 1l Semester
Course: DataBase Management System and Data Mining (MSB] - 142)

COURSE CONTENTS

Unit-1:
Introduction, Characteristics of Data base approach, Database users, Intended uses of
databases, Implication of database approach.

Unit 11:

Database System Concepts and Architecture, Data Models, Schemas bad Instances,
DBMS  Architecture and data independence, database languages, Classification of
DBMS.

Unit I11:

Database Design: Informal Design guidelines for relation Schemas, functional
Dependencies, Normal forms based on primary keys, general Definition of 2™ and 3"
Normal forms, BCNF, Need of further Normalization.

Unit IV:

Data Modeling using ER diagram, ER Model Concepts, Notation for ER Diagrams; The
Relational Model, Relational Model Concepts, Relational Model Constraints,
Introduction to Relational Algebra.

Unit V:

SQL: Introduction, Data definition in SQL, Queries in SQL, Update statement in SQL,
Views SQL, Simple program in PL/SQL

Unit VI;

Data Mining, Definition, Data Mining and KDD, Data Mining on relational databases,
Data Warehouses, Transactional databases etc. Data Mining Functionalities, Pattern
Mining.

Unit VII:

Association Analysis, Classification and Prediction, Cluster Analysis, Evolution
Analysis, Data Mining on Biological data.

Text/Reference Books:
l. Fundamentals of Database System by Elmasari and Navathe, Prentice Hail (India),
2001
2. Data Mining Concepts and techniques- Jiawei Han, Micheline Kamber, Morgan
Kaufmann publisher, 2001
Program Name: M.Sc.(Bioinformatics) — [} Semester




Course: Genomics, Proteomics and HGP {MSBI - 152)

COURSE CONTENTS

Unit - 1I:

Primer Selection Phylogeny, Protein Sequence Analysis, SAGE, Primer Chain Reaction
(PCR).

Unit - IT:

Genomics, Fragmenting the genomes, Need of markers, Marker Sequencing (RFLP,
AFLP & SNP, etc); Genome sequencing: Basic Sanger sequencing, Automated sequence,
Gene Identification, MUMmer , Blast?.

Unit - 1II:

Proteomics, Microarray: The technique of microarray design, 2-D gel electrophoresis,
Peptide sequencing, Mass spectroscopy.

Unit —TV:

Metabolomics, Metabolic pathway databases: KEGG, COG, WIT; Drug target
identification.

Unit - V:

Functional genomics: Application of sequence based and structure based approach of

gene function eg: Sequence comparison, Structure analysis (active site, binding site) and
comparison; Approaches for determining gene expression patterns and functions.

Unit - VI:
What is HGP: Goals, Progress & History of HGP.

http://www.om[.gov/sci/techresources/Human Genome/home.shtmi

Text / Reference Book:

I.- Handbook of Comparative Genomics: Principles and Methodology by T.B. Kitano,
Graziano Pesole, 2003.

2. Computational Molecular Biology by P. Clate & R, Backofen, Willy Publication,
1998 Proteomics,

3. Timothy Palkill, kluwer Academic Publisher, 2002

4. Introduction to Proteomics: Tools for the new Biology, Daniel C. Liebler, Humana
Press, 2001

5. Foundation to systems Biology (Ed) by Hiroaki Kitano, MIT Press, 2001.




\4

Program Name: M.S¢, (Bioinformatics) — [ Semester
Course: Computer [ab - IL{MSBI - 162)

COURSE CONTENTS

Problem solving using C++ programming language.

Sequence Alignment  Software: Searching forsequence databases; Protein
databases, PDB, BLAST, FASTA, CLUSTW, Compairing and aligning
sequences; Phylogenetic trees for sequences

Creating database for Biological projects including Schema, E-R Diagram, and
Normalization.

Developing database applicatioﬁs: SQL queries using Qracle.

Clustering and classification software such as SOM, SVM, PCA; using
visualization software such as TreeView, Sammon Mapping




Program Name: M.Sc. (Bioinformatics) — HI Semester

Course: Perl Programming for Bioinformatics (MSBI - 211)

COURSE CONTENTS

Uit - §:

Getting started with PERL, Perl’s Benefits, Versions of Peri, Downloading and installing Perl in
Linux/Windows environment, How to run perl programs in Linux/Windows environment, Error
Message, Debugging, Perl interpreters, Per] scripts.

Unit — H:

Scalar values and scalar variables, Strings and numbers, Assignment statements, Blocks, Arrays,
Hashes, Operators, Operator precedence, Conditional and logical operators, Binding operators,
Loops, 10, Input from file, Input from SDIN, Input from file named in command line, Opposite
commands, regular expression, Pattern matching, Meta symbols, Pattern modifiers, Subroutines
and modules, Built-in functions.

Unit - [IL:

Application of Perl in Bioinformatics: Representing strings and sequenced data in Perl, Program
to store a DNA sequence, Concatenating DNA fragments, DNA to RNA transcription, Reading
proteins from files, Finding motifs, Counting nucleotides, Exploding strings into arrays,
Operating on strings.

Unit - TV:
Generating random numbers, a program to simulate DNA mutation, Generating random DNA,

Analyzing DNA, Translating DNA into proteins, GenBank sequence and annotation, Parsing
annotation, Indexing GenBank with database.

Unit - V:
PDB files, Parsing PDB files, Parsing BLAST output, Introduction to BioPerl, CPAN
{(Comprehensive Perl Archive Network), Introduction to Python.

Text / Reference Book:
1. James D.Tisdall, “Beginning Per] for Bioinformatics”, O’Rilley and Associates, 2001 .

2. Cynthia Gibas & Per Jamesbeck, “Developing ioinformatics Compuer skills®, O’
Rilley & Associates, 2000

Rex A Dawyer, “Genomic Perl”, Cambridge University Press.

4. Learning Perl, 3" Edition: Randal L.Schawrtz and Tom Phoneix, O’Rilley

Lot




Program Name: M Se. {Bioinformatics) - [ Semester
Course: Computer Networks and Advanced Multimedia (MSBI - 220

COURSE CONTENTS

Unit I:

Basic concepts of Computer Networks: Computer Networks, Networks Hardware, Networks
Software, 1SO-OSI reference models, Protocols (TCPAIP, application of FT P,HTTP and Telnet).
Unit I1;

The Physical and Data Link Layer, Different transmission media, Data Link Layer Design Issues,
Error Detection and Correction, Elementary Data Link Protocols

Unit III;

The Network Layer, Network Layer Design Issues, outing Algorithms, Shortest Path Routing
(Flooding, Flow based Routing), IP Protocols, IP Address

Unit IV:

The Transport Layer, The Transport Service, Services Providing to the Upper Layers, Transport
Services Primitives

Internet Programming Tools- HTML, DHTML, lavaScript: Designing and developing web pages
using HTML/DHTML (Commen Tags, Header, Linking, Images Formatting, Events ete.)

Unit v:

Overview of Multimedia: Different Views and Perspectives; Multimedia Applications:
Video-on—demand, Interactive television, Video conferencing, Hypermedia courseware,
Groupware, World Wide Web, Digital libraries; Media and its Types: Static, Continuous,
Time-Based.; Visual Communication and Human Perception: visual and auditory;
Multimedia Devices and Systems: Audio/Video boards, Support for Media, CMS
services; User Interface Design: Need, Si gnificance, Guidelines etc.

Unit - VT;

Multimedia Development: Phases, Stages, Team ete, Multimedia Building Blocks, Text:
Value and significance, Formats, style, Font Size and Type, use in MM Networking and
Applications, Streaming Audio and Video, Best Effort Service, Protocols for Real Time

Applications, RTP, RTCP, SIP etc.; Graphics: Significance, different Image Formats,
Scheduling Policing Mechanism, Integrated services and Differentiated services

Text / Reference Books:

. Computer Networks by A.S. Tanenbaum, 4" Edition, Pearson Education, 2000

2. Multimedia — An Introduction by Villmil:, Prentice Hall (india), 1999

3. Computer Networking by JLF. Kurose and Keith W. Ross, 2™ Edition, Pearson
Education, 2001




Program Name: M.Sc. {Bioinformatics) - [1T Semester

Course: Advanced Algorithm for Computational Biology (MSB? - 2310

COURSE CONTENTS

Unit - I:
Algorithms  and Complexity, Algorithm Design Techniques, Tractable versus Intractable
Problems

Unit —~ 11:

Restriction Mapping, Graphs, Measuring Fragment Size, Restriction Mapping Algorithms,
Double Digest Problem, Classifying multiple solutions, NP-Completeness, Regulatory motifs in
DNA sequences, Profiles, Motif finding Greedy algorithms, Divide and Conquer Algorithms.

Unit - IiI:
Markov Chains, Hidden Markov Models, CG-Islands, Forward & Backward Algorithm, HMM

Parameter estimation, Profile HMM, Building viterbi Algorithm, Multiple Sequence Alignment
by profile HMM s,

Unit-FV:

Graph Algorithms, DNA Sequencing, Shortest Superstring Problem, DNA Arrays as an
Alternative Sequencing Technique, Sequencing by Hybridization, SBH as a Hamjltonian Path
Problem, SBH as an Eulerian Path Problem, Fragment assembly in DNA Sequencing.

Unit-V:

Phylogenetic Reconstruction, Gene Expression Analysis, Hierarchical Clustering, 4-Mean
Clustering, Distance Based Tree Reconstruction, Aditive Metrics, Metrics on Tree, Ultrametric
Trees, Character-Based Tree Reconstruction, Parsimony Method, Volutionary Methods,
Maximum Likelihood Method, Model Comparison.

Unit - VI:
Protein Folding: Levels of Proteins Structures, Prediction by Profile HMMs, Molecular
Modeling.

Text / Reference RBook:

1. An Introduction to Bioinformatics Algorithms, Neil C Jones & Pavel A_ Pevzner, Ane Books,
2005,

2. Imroduction to Computational Molecular Biology , Setubal and Meidanis, Thomson, 2003.

3. Biological Sequence Analysis Probablistc Models of Proteins and Nucleic Acid, R. Durbin,
Eady, A. Krogh and Mitchison, Cambridge University Press, 1998.

4. Introduction to Mathematical Method in Bioinformatics, Alexcender Isaev, Springer
Universitext, 2004
Website http://www.bioalgorithms.info




Program Name: M Se¢. {Broinformatics) — 1] Semester

Course: Gene Expression & MicroArray Analysis (MSRI - 241y

COURSE CONTENTS

Unit - I:

DNA MicroArray: The Technical Foundations, Why are MicroArray Important? What is a DNA
MicroArray

Unit - 11

Designing A MicroArray Experiment: The Basic steps, Types of MicroArray, NCBI and
MicroArray Data Management, GEO (Gene Expression Omnibus), MAML, The benefits of GEQ
and MAML, The Promise of MicroArray Technology in Treating Disease

Unit —111:

MicroArray Data, Preprocessing the Data, Measuring Disimlarity of Expression Pattern, Distance
Motifs and Dissimilarity measures, Visualizing MicroArray Data; Principal Component Analysis,
PCA and MicroArray Data.

Unit -1V

K-Means Clustering, Hierarchical Clustering, Self Organization Maps (SOM).

Identifying Genes: Expressed usually in a sample, Expressed significantly in population,
Expressed differently in two populations.

Unit - V:

Classifying Samples from two populations using Multilayer Perceptron, Support  Vector

Machines and their applications, Using genetic al gorithm and pereeptron for feature selection and
supervised classification

Web Resource (Data, Software, Tutorials)

Web Resources of MicroArray Technology and Gene Expression:
1. http://www.mged.org/
2, http://www.microarrays.org

http://www.gene-chips.com

(5]

http://em gm.standford.edw/pbrown/m guide/
http://www.ebi.ac.uk/microarray/
http://www.ncbi.n]m.nih.gow’geo/

http:/fwww. 123 ggenomic.com/ﬁIes/micro‘array.html

http://ind ustry.cbi.ac.uk/alav/microarrays

B BE- VIS

http:// www.statsoft.com/textbook/starthome.html
10. http://linkagerockfeller.edu/wli/microarray/




il, genesight@biodiscovery supports PCA,scatter plots,hirerchical clustering,
12, http://www.pnas.oryegi/contem/full/96/6/2907 '

Text/Reference Books:-

1. Microarray Data Analysis and Visualization by Arun Jogota, Bioinformatics, The Bay Press,
2001

2. NCBI Science Premier on MicroArrays.

3. Bioinformatics Methods and Application-Genomics, Proteomics and Drug Discovery by S. C.
Rostogi, N. Mendiratla and P. Rostogi, Prentice Hall (India}, 2004 .




Program Name: M Sc. {Bicinformatics) — 11 Semester

Course: Information Theory & Stochastic Process (MSBI - 251)

COURSE CONTENTS

Unit - |

Overview: Probabilities defined on cvents, Random variable, Binomial, Geometric, Poisson
variates, Uniform, Exponential, Gamma, Normal Variates, Expectation.

Unit —1II:

Introduction to stochastic process, Stationary process Poisson process, Non-homogeneous
Poisson process, Brownian motion process

Enit - [11;

Markov Chain: Chapman-Kolmogorov equation, Classification of states, Limiting Probabilities,
Time Reversible Markov Chain, Morkov Chain Monte Carlo Method, Continuous Time Marko
Chain, Birth and Death Process, Time reversibility, Uniformization.

Unit — IV,

Information and Entropy, Joint and Conditional Entropies, Mutual information, Chain rules for
entropy, Relative entropy.

Unit ~ V:

Entropy rules of stochastic process, Entropy rate, Hidden Markov Models.

Urit — VI:

Channel Capacity, Noiseless binary channel, Symmetric, Gaussian chanpel

Text / Reference Book:
1. Element of Information Theory by Cover and Thomas, New York: Wiley, 1991,

2. A First Course in Stochastic Process by Samuel Karlin and Howard M. Taylor, Academic
Press Inc. (Londan) Ltd., 1988, ‘

Stochastic Processes by Sheldon M. Ross, John Wiley & Sons, 2000.
4. An Introduction to Stochastic Processes by Edward P. C. Kao, Duxbury, 1999,




Program Name; M. Sc. {Bioinformatics) - 11 Semester
Course: Computer Lab - [1 (MSBI - 261)

COURSE CONTENTS

Perl programming for Motif search, Open reading frames, Parsing, etc,
Signing and Creating Web pages using: HTML, Java Script.

Multimedia: Introduction to Photoshop, Developing muitimedia application using
Flash,

Gene expression and MicroArray: Pre-processing of datasets; using clustering and
classification software such as SOM, SVM, PCA using visualization Software
such as Tree View, Sammon Mapping




Program Name: M S¢, (Bioinformatics) - [v Semester
Course: Major Project (MSRB] - 212)

Major Project Guideline

submit the fina] report within the stipulated time in the form of soft and hard copy to the
Department.

9  The Department wil] evaluate project.
Q  Students must demonstrate their project in their Department to the concern persons on the
date fixed by the department or examination department.
Synopsis of your Project:
. Title of the project
2. Objective of the project
3. Language(s) / Tool to be used
4. A complete structure of program
a) Analysis
b) Madule description
¢) Data structure (Schema, E-R Diagram, Tables etc.)
d) Logic diagram
5. Fﬁture scope of the project

6. Any other relevant information

Project category:
Group 1: Internet based
Group 2: Non Internet based
Group 3: Software based
Group 4: Non Software based

Project Limited:




»  Project must be 3 complete application such as Biological, Computational, Computational
Biology, Genomics, Proteomics, Metabolic pathways, Computationa] algorithm for biological .
problems etc.

» It must be clearly divided into modules and properly document.

Project area and tools:

Case Study: Biological Problems, Bioinformatics Tools & Databases, etc
GUI Tools: Visual Studio, SQL Windows, HTML etc.

Languages: C+, Perl, Python, BioJava, Java etc.

~=Anguages

Application: Database Management / Internet / Client-Server / Multimedia /

Graphics etc.
Database: Oracle, mySQL

Hardware Requirements: CPU, RAM, Disk space etc.

Software Requirement: OS, Application Development Packages etc.

Project Report:

*  Preliminary requirement: Title of project, Acknowledgement, Certificate, Index
* Introduction

* Objectives

*  Project category

¢ Tools/ environment used
* Analysis and design

*  Program structure

* Coding

* Documentation

* Future application

* References

» Two sets of soft and hard copy must be submitted to the Department by the students along
with source code, input data, report generated by used tools/database/software and exe file
and the third copy of the project report may be collected back by the students after evaluation,

Instructions to the supervisor: (Project guidelines for approval & final evaluation).

Eligibility of Project guides:




The Project guide must be a M.Sc. or M.Tech. or equivelent in Bioinformatics, Biotechnology,
Biology, Computer Science, or Information Technology with minimum 1 year research
experience.

Objectives of the project proposed:

> To provide the scope to apply the concept of Bioinformatics, computer programming

language, database used and application of computer science in biology.

» To analyze biological problems and provides good exposure to development &
Implementation of software database by following the software engineering concepts.

Points to be considered while approving the synopsis:

> Provide the scope to apply the core concept of Bioinformatics and appiication of Computer
science in Biology.

»  Provide the good exposure to software/al gorithm/database development & implementation.
Synopsis should be submitted as per the given instructions.

»  Structure of the program must give good understanding of the problem & its implementation.
Above-mentioned objectives must be fulfilled.

> Project should not be repeated.

Project Evaluation (Internal Assessment);
» Submission date for the project must be strictly followed as per the schedule given.
»  Project shall be evaluated and the Department shall award the marks.

» Armange presentation & demonstration along with viva for cach student for their project
during the date specified by the Department.

» Department must be arrange for an external evaluator having the above-mentioned
qualification and the project certificate. Must have the signature and address of the evaluator,

> Out of 100 marks the project shall have 60 marks for Internal Assessment and 40 marks for
Semester Assessment as per the table given:

Marks:

» Internal Assessment: 100 Marks

Praject Supervisor: 40
Presentation & Viva Voce Internal 40+ 20 =60

* Semester Assessment: 300 Marks

Presentation & Viva Voce - Final: 150+ 50 =200
Project Report: ) 100




- Department must keep synopsis and project report (hard & soft copy along with program
code) of all the students for at least one year after completion for verification by the
University.

4 If a project is nit up to the expectation or any malpractice is found then such projects have to
be repeated.

« Grand total marks must be sent to Examination department as per Department norms and also
the individual marks distribution table.




