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Abstract 

 

The small GTPase Rab2B protein plays crucial role in controlling intracellular vesicle 

trafficking by acting like a molecular switch in between GDP-bound inactive and GTP-

bound active states. The emerging view considers this protein to be moderately flexible and 

carcinogenic in nature. The interplay of structure modulation, conformational changes and 

pH sensitivity relevant to the function has recently garnered much attention. The thesis titled 

Understanding the Energy Landscape of the Small GTPase Rab2B in Crowded 

Milieu: Structure Modulation, Intermediate Formation and pH Dependence  is focused 

on understanding the correlation between activity, conformational flexibility, structure and 

kinetics of small GTPase Rab2B (UniProt Id: 2A5J) under cell-mimicking crowded 

environments. The thesis entails a comprehensive investigation of the aspects that link 

refolding kinetics to the intermediate formation within fraction of seconds and hence 

modulation of the overall energy landscape of the protein under different conditions, through 

fluorescence based spectroscopic studies. 

Chapter 1 explores Rab2B's structure and function, emphasizing how excluded volume 

effect and soft interactions impact protein structure in crowded environments. This chapter 

also discusses about several factors like chemical denaturants, temperature, pH and pressure, 

folding have also been discussed in this chapter. 

Chapter 2 discusses methodologies, including plasmid transformation, protein expression, 

purification and biophysical characterization. Techniques such as UV-Visible 

spectrophotometry, steady-state as well as time-resolved fluorescence and stopped-flow, for 

studying the refolding kinetics of Rab2B including analyses of kinetic parameters, have been 

detailed in this chapter.  

Chapter 3 addresses the formation of intermediates at specific crowder concentrations of 

Ficoll 70 and PEG 8 under partially denaturing circumstances caused by urea. The study 

focuses on local and global changes within the protein in terms of chemical stability, thermal 

stability, varying hydrophobicity and quenching phenomena with respect to the nature and 

concentration of the crowder.  
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Chapter 4 delves into the specific effects of different molecular weight PEGs on Rab2B's 

folding, linking intrinsic fluorescence and structural changes. Apart from exploring the 

refolding kinetics of the native protein, this study also highlights various combinations of 

studies to develop an understanding regarding intermediate formation of Rab2B. 

Chapter 5 analyzes how varying pH levels and crowding conditions alter Rab2B's structural 

and functional properties. Considering the overexpression of Rab2B in colon 

adenocarcinoma, studies at pH 5 and 7.4 underscore the overall impact of pH and 

macromolecular crowding on the stability and interactions of Rab2B, highlighting the 

implications for oncogenic properties.  

Lastly, Chapter 6 summarizes key findings and suggests future research directions to further 

investigate Rab2B's energy landscape under mixed macromolecular crowding conditions. 

Also, possibilities of several other studies like smFRET and solvation dynamics, followed 

by site directed mutagenesis of the wild type Rab2B protein have been discussed in this 

chapter.
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