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STRUCTURE AND FUNCTION OF BIOMOLECULES (2 CREDITS) 
1. Methods for the determination of structure of bio-molecules: Biological crystallography-

crystallization data collection, refinement, identification of active site, phase determination 

heavy atom derivatives, electron density maps; Differences in the small molecule and 

biomolecules crystallography; Spectrofluorimetry-basic principles of fluorescence, intensity 

of fluorescence, fluorescent group, sensitivity of fluorescence to environment and biological 

applications; Optical activity measurements, ORD/CD applications to nucleic acids and 

proteins; Differential Scanning Calorimetry (DSC) and Theormogravimetric Analysis (TA) 

of biomolecules and other thermodynamics based instrumental methods estimating the 

structural features of biomolecules. 

2.  Properties of amino acids and peptide bond: End group determination of peptides, 

sequencing of peptides using various chemical and analytical techniques; Aptechniques with 

case studies like LHRH and TRH peptides.  

3.  Protein structure building block to quaternary structure of proteins: Ramachandran 

plots; Peptidomimetics; Protein-ligand interactions; Multiple binding modes.  

4. Structure of lipoproteins and glycoproteins in relation to their function. 

5.  Structure of lipids, polysaccharides and carbohydrates: Relationship between their 

physico-chemical properties and their biological function.  

6. Detailed structure of nucleic acids and protein-nucleic acid interactions: Nucleic acid 

and small molecule interactions; DNA damage and repair.  

7.  Structure and function of biomolecules pertaining to different therapeutic areas: 

Cancer- tubuline-role in cell proliferation, various binding sites, the chemistry and biology 

of tubuline inhibitors; farnesyl transferase- X-ray structure, ras protein and its role; 

Inflammation- COX-1 and COX-2 their structures and physiological role; Hyperlipidimia- 

HMG-CoA its structure and role in cholesterol manipulation. 

8. Biological crystallography: Crystallization data collection, refinement, identification of 

active site, phase determination heavy atom derivatives, electron density maps, Differences 

in the small molecules and biomolecule crystallography. 

9. Spectrofluorimetry and Optical methods: Basic principles of fluorescence, intensity, 

fluorescent group, sensitivity of fluorescence to environment, biological applications, 

Optical activity measurements, ORD/CD application to Nucleic acids and proteins. 

10. Thermodynamical methods: Different Scanning Calorimetry (DSC) and Thermo-

gravimetric analysis (TA) of biomolecules, Isothermal Titration Calorimetry (ITC). Various 

thermodynamics based instrumental methods for estimation of structural features of bio-

molecules, enthalpy vs entropy contribution to free energy. 
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