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Learning Objective:  

 Understand the basics of DNA and protein structure, and their roles in biological systems. 
 Learn various techniques used in sequence analysis, such as alignment, scoring matrices, and 

databases. 
 Understand the principles and methods used in protein structure determination and prediction. 
 Describe the factors affecting protein stability, folding, and interactions, and the methods used 

in their study. 
 Learn about the principles and techniques used in computer-aided drug design, including 

docking, screening, and machine learning. 

UNIT-I: Introduction, DNA sequence analysis, DNA Databases, Protein structure and function, 
protein sequence databases, sequence alignment, PAM matrix, Global and local alignment, BLAST: 
features and scores. 
 
Unit-II: Multiple sequence alignment, Conservation score, phylogenetic trees, Protein sequence 
analysis, hydrophobicity profiles, non-redundant datasets, Protein secondary structures, Ramachandran 
plot, propensity, secondary structure Prediction 
 
UNIT-III: Protein tertiary structure, Protein Data Bank, visualization tools, structural classification, 
contact maps , Protein structural analysis, protein structure prediction. 
 
UNIT-IV: Protein stability, energetic contributions, database, stabilizing residues, stability upon 
mutations, Protein folding rates, proteins interactions, binding site residues. 
 
UNIT-V: Computer aided drug design, docking, screening, QSAR, Development of algorithms, awk 
programming, machine learning techniques, applications using WEKA. 
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List of practical: 

1. DNA sequence analysis: Students could analyze DNA sequences using bioinformatics tools 
such as BLAST and examine their features and scores. 

2. Protein structure and function: Students could explore protein structure and function using 
databases such as the Protein Data Bank and visualization tools. 

3. Sequence alignment: Students could learn to perform sequence alignment using PAM matrices 
and global and local alignment techniques. 

4. Multiple sequence alignment: Students could perform multiple sequence alignment and 
calculate conservation scores and construct phylogenetic trees. 

5. Protein secondary structures: Students could analyze protein secondary structures using tools 
such as the Ramachandran plot and propensity calculations. 

6. Protein tertiary structure: Students could examine protein tertiary structures using contact maps 
and structural classification. 

 

 
 
 
 
 
 
 
  


