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PAPER – I:  RESEARCH METHODOLOGY 

UNIT-I   BIOLOGICAL DATABASES 

Biological database - Protein Sequence databases - Nucleotide Sequence databases Other 

specialized databases – Microarray databases – Genome databases. Sequence retrival – Sequence 

formats - Classification and clustering of data – Pairwise alignment – Multiple sequence 

alignment.  Data visualization. 

 

UNIT-II   GENE EXPRESSION AND MICROARRAY 

Genome – Genome information - Gene expression – cDNA – EST.  Introduction to 

Micoarrys - Basic research with DNA microarrays –Tools for microarray analysis – Applications 

of microarray. Use of array analysis programs – SAM - TIGR programs – MEV. 

 

UNIT-III   C PROGRAM 

Elements of C Programming - Features – Variables – Constants – Keywords -  Data types – 

Operators – Statements – Loops - Simple programs using Loops - Arrays. – Functions – Pointers 

- Structures - String manipulations using Pointers and Arrays. Files - Defining & Opening a file, 

Closing a file, Input / Output operations on files. 

 

UNIT –IV   SEQUENCE ANALYSIS 

Biological background for sequence analysis. Searching databases for similar to a new sequence. 

Identification of protein primary sequence from DNA sequence. Construction of phylogenetic 

tree - Distance and similarity. The evolutionary basis for sequence alignment -  Substitution 

scores - gap penalties. 

 

UNIT –V   PROTEOMICS AND GENOMICS 

High throughput genome and Protein sequencing, Genome and Proteome assembly; Gene and 

Protein expression data sets. Algorithms Protein and Nucleic acid sequence Algorithms: BLAST, 

Multiple sequence alignments and Clustering algorithms. Phylogeny - Evolutionary trees -  

Pathway analysis. 
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Course II : ADVANCE IN BIOINFORMATICS 

Unit 1  

Overview of Bioinformatics application, Scope of Bioinformatics Importance of 

databases - Nucleic acid sequence databases – Genbank, DDBJ - Protein sequence data bases – 

Swissprot, Uniprot - structure databases – MMDb, PDB - bibliographic databases and virtual 

library - specialized analysis packages 

 

Unit 2  

Sequence analysis of biological data- models for sequence analysis and their biological 

motivation- methods of alignment - methods for optimal alignments; using gap penalties and 

scoring matrices - Multiple Sequence Alignment – Tools for MSA - application of Multiple 

Sequence Alignment.  

 

Unit 3 

Gene predictions strategies - protein prediction strategies - molecular visualization. 

Phylogenetic Prediction, Relationship of phylogenetic analysis to sequence alignment, The 

concept of evolutionary tree, Maximum parsimony methods, Distance methods, Sequence 

alignment based on an evolutionary model, Applications of phylogenetic analysis. 

 

Unit 4 

Drug Discovery and Pharma Informatics, Discovering a drug - target identification and 

validation - Identifying the lead compound - optimization of lead compound - chemical libraries. 

 

Unit 5 

Perl Programming: Introduction to Perl, Variables and Data types, Arrays and hashes - 

Control structures, Subroutines, Pattens and regular expressions, working with files - Perl 

applications for Bioinformatics, BioPerl. 
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