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•  Post translational modifications 

•  Structural proteomics 
•  Role of bioinformatics 
•  Challenges of proteomics 

•  Future directions of proteomics 
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•  PTMs generate tremendous diversity, 
complexity and heterogeneity of gene products 

•  PTMs are of extreme biological importance 

•  Many documented effects of PTMs   
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•  Primary role is to act as a switch  

•  turn "on" or "off" a protein activity   
•  All processes are regulated by protein 

phosphorylation 

•  Reversible, controlled by combined action of 
kinases & phosphatases 
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•  Glycosylation play variety of roles 
•  inter- and intracellular activities  

•  coordination of immune functions  

•  cell division  

•  protein regulations and interactions 
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•  Limits of detection of protein staining techniques  

•  Exclusion of integral membrane proteins due to 
high hydrophobicity 

•  Difficulty in localizing the site of modification 
•  Time required to carry out entire analysis at a 

proteomic level? 
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•  Immobilized Metal Affinity 
Chromatography (IMAC) 

•  Specific chemical 
derivatization 

•  Immunoprecipitation 
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PTM Site Mapping 
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•  Protein crystal is placed in front of X-ray beam 
•  Intensities (I) of diffraction spots are measured 
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•  Electron density is shown as 
purple mesh 

•  Protein model is shown in ball 
and stick representation 

   IIT Bombay             Proteomics Course           NPTEL 

Bhaumik et al. (2009). J. Mol. Biol. 388(3): 520–540. 
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DELSA 

Other initiatives – 
PRIDE, TRANCHE, UniProt 
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•  Proteomic technologies are advancing rapidly  

•  It is anticipated that existing limitations of 
proteomic technologies will be resolved 

•  Proteomics discipline will become robust, 
sensitive, reliable, rapid, cost-effective and user-
friendly platform for resolving real-life biological 
problems  

   IIT Bombay             Proteomics Course           NPTEL 

•  Ray, S., Mehta, G., Srivastava, S. Label-free detection techniques for protein 
microarrays: Prospects, merits and challenges. Proteomics 2010, 10, 731-748. 

•  Ramachandran, N., Larson, D. N., Stark, P. R., Hainsworth, E., LaBaer, J., 
Emerging tools for real-time label-free detection of interactions on functional protein 
microarrays. FEBS J. 2005, 272, 5412–5425. 

•  Yu, X., Xu, D., Cheng, Q., Label-free detection methods for protein microarrays. 
Proteomics 2006, 6, 5493–5503. 

•  Lee, H. J., Nedelkov, D., Corn, R. M., Surface plasmon resonance imaging 
measurements of antibody arrays for the multiplexed detection of low molecular 
weight protein biomarkers. Anal. Chem. 2006, 78, 6504–6510. 

•  Yuk, J. S., Kim, H. S., Jung, J. W., Jung, S. H. et al., Analysis of protein interactions 
on protein arrays by a novel spectral surface plasmon resonance imaging. Biosens. 
Bioelectron. 2006, 21, 1521–1528. 

•  de Boer, R. A., Hokke, C. H., Deelder, A. M., Wuhrer, M., Serum antibody screening 
by surface plasmon resonance using a natural glycan microarray. Glycoconj. J. 
2008, 25, 75–84. 



12/16/12 

26 

   IIT Bombay             Proteomics Course           NPTEL 

•  Bhaumik et al. (2009). J. Mol. Biol. 388(3): 520–540.Ray, S., Chandra, H., 
Srivastava, S. 2010. Biosens Bioelectron, doi:10.1016/j.bios.2010.04.010.  

•  Kamath et al. 2011. Proteomic databases and tools to decipher post-translational 
modifications. J of Proteomics. Volume 75, Issue 1, 10, Pages 127–144.  

•  Ray et al. 2011. Proteomic technologies for the identification of disease biomarkers 
in serum: Advances and challenges ahead. PROTEOMICS. Volume 11, Issue 11, 
pages 2139–2161, No. 11.  

•  Ray et al. 2011. Emerging nanoproteomics approaches for disease biomarker 
detection: A current perspective. Journal of Proteomics. Volume 74, Issue 12, 18 
November 2011, Pages 2660–2681.  

•  Sun et al. 2004. UNIT 17.1 Overview of Protein Structural and Functional Folds.  
DOI: 10.1002/0471140864.ps1701s35. Current Protocols in Protein Science 

•  Smith et al. Tranche Distributed Repository and ProteomeCommons.org. Data 
Mining in Proteomics. Methods in Molecular Biology Volume 696, 2011, pp 123-145

   IIT Bombay             Proteomics Course           NPTEL 

•  Cutler P. 2003.  DOI: 10.1002/pmic.200390007. PROTEOMICS. Volume 3, Issue 
1, pages 3–18, January 2003 

•  Daniel S . Sem. 2007. Chapter 3. Survey of Spectral Techniques Used to Study 
Proteins. Spectral Techniques In Proteomics. ISBN: 978-1-57444-580-0. Pages 
25–43 

•  Speicher DW. 2007. Proteome Bioinformatics. DOI: 
10.1002/0471140864.ps2500s49. Current Protocols in Protein Science 

•  The human proteome project: current state and future direction. Molecular and 
Cellular Proteomics, 2011;10(7):M111.009993). 

•  Kalia A, Gupta RP. Proteomics: a paradigm shift. Crit Rev Biotechnol. 2005 Oct-
Dec;25(4):173-98 

•  Database System Concepts by Korth et al., 5th edition 

•  Cutler P. Protein arrays: the current state-of-the-art. Proteomics. 2003;3(1):3-18.  

•  http://iitb.vlab.co.in/?sub=41 

•  www.oscar.iitb.ac.in/  



12/16/12 

27 

   IIT Bombay             Proteomics Course           NPTEL 

•  Profs. Prasenjit Bhaumik and  Ashutosh Kumar, IIT Bombay for discussion 
and reference material on X-ray crystallography and NMR, respectively.  

•  Prof. Cynthia Goh, University of Toronto for discussion on entrepreneurship. 

•  E-learning projects from MHRD – OSCAR and Virtual Laboratories 

•  Students of proteomics course at the IIT Bombay and researchers & staff in 
my laboratory for help, contributions and stimulating discussions 

•  CDEEP team – Mr. Tushar, Ms. Sangeeta and Mr. Arun    


