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Learning Objectives   

The Learning Objectives of this course are as follows: 
• To provide students with a sound background of latest techniques used in biophysical

research
• To provide them with an understanding of the principles underlying these techniques.

Learning outcomes  

By studying this course, students will be able to: 
• The students will acquire knowledge of structure and biological functions of

proteins and  enzyme.
• Students will acquire knowledge about the principles and applications of latest

methods used to  analyse amino acid and proteins.
• The course will also provide students an opportunity for hands-on-experience to

develop their  laboratory skills expected for working in a biophysical research lab.

Syllabus 

Unit I: Fundamentals of Biological Macromolecules (Hours: 10) 
Structure and physical properties of amino acids, structure, function, and folding of 
proteins, internal rotational angle, conformations of proteins (Ramachandran plot, 
secondary, tertiary and quaternary structure). Structures of nucleic acids, Properties of 
nucleosides and nucleotides; composition of nucleic acids, Stabilizing interactions in 
biomolecules. 

Unit II: Biophysical techniques for the Structural and Conformational Analysis 
 (Hours: 20) 

Overview : General principle and qualitative treatment of the techniques to understand the 
structure and characteristics of enzymes, protein and nucleic acid: X-ray crystallography – 
protein crystals, myoglobin, nitrogenase, pepsinogen; NMR spectroscopy-NMR spectra of 
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amino acids, UV-vis absorption spectroscopy, Fluorescence spectroscopy and Vibrational 
spectroscopy. Determination of protein structures by spectroscopic methods (FTIR, NMR), 
thermodynamics of protein folding by spectroscopic methods, protein conformational study 
by NMR and fluorescence spectroscopy. Methods for the separation of biomolecules: 
General principles, including Chromatography; Sedimentation, Moving Boundary 
Sedimentation, Electrophoresis, Isoelectric focusing. 
Practical Component                                                                                  Credits: 02 

(Laboratory periods: 60) 

 
1. Separate and identify amino acids by paper chromatography.  
2. Determine the isoelectric point of the given proteins. 
3. Estimation of Proteins by Biuret, Lowry and Bradford.  
4. Estimation of Urea.  
5. Separation and identification of Sugars/lipids by TLC.  
6. To check the purity of the proteins by calculating A260/ A280 ratio 

spectrophotometrically. 
7. Agarose gel electrophoresis to check the size of DNA (For example- Calf 

Thymus DNA).  
8. Characterization of the DNA (genomic/ designed oligonucleotide) as a 

function of pH, salt- concentration spectrophotometrically.  
9. Determination of the isobestic point by titrating DNA sample with any 

ligand using UV- Visible spectrophotometer. 
10. SDS-PAGE analysis of proteins.  
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Note: Examination scheme and mode shall be as prescribed by the Examination Branch, 
University of Delhi, from time to time. 
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