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PGD BINF 303
Proteomics and Genomics
(2 Credits)

Unit-I

Genomics and Metagenomics: Large scale genome sequencing strategies. Genome assembly and
annotation. Genome databases of Plants, animals and pathogens. Metagenomics: Gene networks: basic
concepts, computational model such as Lambda receptor and lac operon. Prediction of genes,
promoters, splice sites, regulatory regions: basic principles, application of methods to prokaryotic and
eukaryotic genomes and interpretation of results. Basic concepts on identification of disease genes, role
of bioinformatics-OMIM database, reference genome sequence, integrated genomic maps, gene
expression profiling; identification of SNPs, SNP database (DbSNP). Role of SNP in Pharmacogenomics,
SNP arrays. Basic concepts in identification of Drought stress response genes, insect resistant genes,
nutrition enhancing genes

Unit-II

Epigenetics: DNA microarray: database and basic tools, Gene Expression Omnibus (GEO), ArrayExpress,
SAGE databases DNA microarray: understanding of microarray data, normalizing microarray data,
detecting differential gene expression, correlation of gene expression data to biological process and
computational analysis tools (especially clustering approaches)

Unit-Ill

Comparative genomics: Basic concepts and applications, whole genome alignments: understanding the
significance; Artemis, BLAST2, MegaBlast algorithms, PipMaker, AVID, Vista, MUMmer, applications of
suffix tree in comparative genomics, synteny and gene order comparisons Comparative genomics
databases: COG, VOG

Unit-IV

Functional genomics: Application of sequence based and structure-based approaches to assignment of
gene functions — e.g. sequence comparison, structure analysis (especially active sites, binding sites) and
comparison, pattern identification, etc. Use of various derived databases in function assignment, use of
SNPs for identification of genetic traits. Gene/Protein function prediction using Machine learning tools
viz. Neural network, SVM etc

Unit-V

Proteomics: Protein arrays: basic principles. Computational methods for identification of polypeptides
from mass spectrometry. Protein arrays: bioinformatics-based tools for analysis of proteomics data
(Tools available at ExPASy Proteomics server); databases (such as InterPro) and analysis tools. Protein-
protein interactions: databases such as DIP, PPl server and tools for analysis of protein-protein
interactions

Text Books:

1. Discovering Genomics, Proteomics and Bioinformatics 2nd edition - by A. Malcolm Campbell and
Laurie J. Heyer. by Cold Spring Harbor Laboratory Press 2006.
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