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PROPOSED REVISION 

 
BT 631    Protein Structure, Function and Crystallography    (3-0-0-6) 

 
Course contents: 

 

Introduction to protein structure and function; amino acids: building blocks of proteins, 

peptide bonds, polypeptides and its conformation; structural elements of protein 

structure: primary structure, secondary structure, irregular secondary structure, super 

secondary structure, motifs, tertiary structure, bonds stabilizing tertiary structure and 

quaternary structure; relation between fold and function: protein taxonomy, divergence 

and convergence; protein crystallography: x-ray diffraction, Bragg’s law, crystal geometry, 

phasing problem, protein crystallization, crystallization techniques, instrumentation for x-

ray diffraction; crystal harvesting and mounting; data collection, model building, 

challenges of crystallography; ultra-high resolution protein structures; protein database: 

UniProt database, protein data bank; structure and function of keratins, collagens, 

ATPase, hydrolases, dehydrogenase and protease.  

 
Texts/References:  

1. C. Branden and J. Tooze, Introduction to Protein Structure, Garland Science, 1999. 

2. D. Whitford, Proteins: Structure and Function, and J. Wiley, 2005.  

3. A. Kessel and N. Ben-Tal, Introduction to Proteins: Structure, Function and Motion, 1
st
 Edn., 

CRC Press, 2010.  

4. B. Rupp, Biomolecular Crystallography (Principles, Practice and application to Structural 
Biology), Garland Science, Taylor and Francis Group, 2010. 

5. M. Williamson, How proteins work?, Garland Science, 2011. 

 
Justifications:  

1. Several terms used under 1) protein structure 2) crystallography 3) protein database have been 
elaborated for clarification. This will make clear to the students what they will be taught.  

2. The original course content was much more and not possible to cover in 42 lectures, though 
taught some topics superficially, therefore it was not justice to the students.   

3. NMR is vast topic and is not possible to cover in this course. There is a full separate course on 
NMR (BT639-NMR Spectroscopy: Principles and Applications) and also NMR has been 
covered in other course(s) such as BT601-Analytical Biotechnology, BT603- Molecular 
Biophysics, Therefore, so it is proposed to be dropped.  

4. Some old, less important, redundant (in present day context) part on chemical modification of 
enzymes using affinity reagents and side-chain specific reagents is proposed to be removed 
(the text book related to this section also is proposed to be removed).  

5. The more recent text books on the revised course have been included.  

6. The proposed revised syllabus contains mainly and only the Crystallography technique, 
therefore, the change in the Title of course is proposed.  
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