Bot. Sp-24 GENOMICS AND PROTEOMICS Credit Hours: 3(2+1)
Introduction of the Course
This course involves the Study of Structural and Functional role of Macromolecules in
Eukaryotic Genomic System. Genomics is the study of genomes which refers to the complete set of
genetic material present in a cell or organism. Thus, genomics is the study of the genetic make-up of
organisms while proteomics is the branch of molecular biology that involves the study of the structure
and function of the proteins, their mutual interactions and coordinated expression in a living system.
Thus, the current course will help the students to have conceptual knowledge about genes and
proteins.
Course Objectives
1. To enable the students to understand the structural and functional basis of genes and proteins
and their mutual interactions
2. To make the students familiar with the most advanced techniques in the fields of genomics
and proteomics
Contents
Unit I: Genomics
e Genome sequencing strategies and programs, new technologies for high-throughput
sequencing, methods for sequence alignment and gene annotation
e Approaches to analyze differential expression of genes — ESTs, SAGE, microarrays and their
applications; gene tagging; gene and promoter trapping; knockout and knockout and knock-
down mutants; dynamic modulation of protein structure and function; Comparative genomics
of model plants and related crop special Recombination-based cloning techniques
e RNAiI and gene silencing; genome imprinting, small RNAs and their biogenesis, role of small
RNAs in heterochromatin formation and gene silencing
e Genomic tools to study methylome and histone modifications.
Unit 11: Proteomics
e Analysis of proteins by different biochemical and biophysical procedures like CD (Circular
Dichroism), NMR, UV/Visible and fluorescent spectroscopy
e Protein identification and analysis, other protein related databases, 1-D and 2-D gel
electrophoresis for proteome analysis, Sample preparation, gel resolution and staining; Mass
spectrometry based method for protein identification like PMF (protein mass fingerprinting)
and LCMS; image analysis of 2D gels: Data acquisition, spot detection & quantitation, gel
matching, data analysis, presentation, databases, conclusions; DIGE (Differential In Gel
Electrophoresis), alternatives to 2-DE for protein expression analysis
e Analysis of post-translational modifications and protein-protein interactions; protein chips
and arrays, future directions in proteomics, scope of functional proteomics.
Practicals:
1. DNA amplification through PCR
2. Real-time PCR
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Northern and Western Blotting
2D electrophoresis
Differential staining procedures

Teaching-learning Strategies

1.  Lectures

2. Group Discussion
3. Laboratory Work

4.  Seminar/ Workshop

Assessment and Examinations:

As per University Rules
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