Name of the Programme: M. Sc (Botany)
Course Code: BOT-605

Title of the Course: Lab in Genome Informatics
Number of Credits: 1 (30 hours)

Effective from AY: 2022-23

Prerequisites
for the course:

Basic knowledge of molecular biology and computers.

Objective(s):

To provide practical experience in using standard computational
tools and databases. To facilitate the investigation of molecular
biology and evolution-related concepts. To train in modern
methods of biological analysis.

Content:

1.

10.

11.

Exploring National Centre for Biotechnology Information
(NCBI) database, PUBMED and GenBank databases, (NCBI),
European Bioinformatics Institute (E.B.l.) server, and
searching the European Molecular Biology Laboratory (EMBL)
Nucleotide database, Entrez (Global Query Cross-Database
Search System), SWISSPROT & UniProtKB.

Sequence retrieval of D.N.A. and Protein from different
databases.

Homology searches using different versions of the Basic Local
Alignment Search Tool (BLAST) and interpretation of the
results to derive the biologically significant relationships of
the query sequences (proteins/D.N.A.) with the database
sequences.

Use of scoring matrices, Pair-wise local alignments of protein,
and D.N.A. sequences using the Smith-Waterman algorithm
and interpretation of results.

Multiple sequence alignments of sets of sequences using the
web-based and stand-alone version of CLUSTAL.
Interpretation of results to identify conserved and variable
regions and correlate them with physico-chemical and
structural properties.

Search and retrieval: genomic data at NCBI server,
Interpreting D.N.A. and Protein microarray data.

Use of gene prediction methods (Genscan,/Glimmer), various
primer designing, and restriction site prediction tools.

Promoter analysis of different genes and T.F. binding sites.

Use of different protein structure prediction databases
Protein data bank (PDB), SCOP Structural Classification of
Protein Database (SCOP), Protein Structure Classification
Database (CATH).

Exploring and using the derived databases: PROSITE, PRINTS,
BLOCKS, Pfam, and Prodom for pattern searching, domain
searches, etc.).

Protein-protein interaction study tools.
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12. Construction and study of protein structures using
RASMOL/Deepview/PyMol. Homology modelling of proteins.
Use of tools for mutation and analysis of protein structures.

13. Phylogenetic analysis of protein and nucleotide sequences,
tree building, databases for barcoding.

14. Use of galaxy tool for D.N.A. sequence analysis and NGS data.
15. Use of R language in data analysis.
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Pedagogy: Internet-based tools, hands-on and group exercises, videos,
moodle guided exercises, and expert lectures.
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Public domain database/tools/resources

e DBGET-http://www.genome.jp/dbget/

e LinkDB-http://www.genome.jp/dbget/linkdb.html
Fgeneshttp://www.softberry.com/berry.phtml?topic=products
GeneBuilder-http://www.itb.cnr.it/sun/webgene/

e GeneSCAN-http://genes.mit.edu/GENSCAN.html

e GRAIL-http://compbio.ornl.gov/Grail-1.3/

e CLC Free Workbench http://www.clcbio.com/index.php?id=28
BioEditor-http://bioeditor.sdsc.edu/

e CN3D 4.1 -
http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml
Protein
Explorerhttp://www.umass.edu/microbio/chime/pe_beta/pe/pr
otexpl/f rntdoor.htm

e Chimera-http://www.cgl.ucsf.edu/chimera/

e Yasara-http://www.yasara.comhttp://www.yasara.com)

e Ribosome builder-http://rbuilder.sourceforge.net/

e ArrayExpress-www.ebi.ac.uk/arrayexpress/

e EPICLUST-http://ep.ebi.ac.uk/EP/

Learning

Outcomes:

1. Will enable to work with computational tools and to gain
practical knowledge.

2. Will enable to analyze Next Generation Sequencing (NGS) raw
data.

3. Will help to be better equipped to investigate specific
contemporary biological questions.
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