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Heat shock response (HSR) is a systematic and well ordered process that regulates the generation of heat 
shock protein when the living cells are exposed to heat or acute stress conditions. To sustain through the 
deleterious environmental impact on the cells, the cells have evolved a network of responses that enable 
them to detect and control these adverse effects. In eukaryotes the major role of cellular stress regulations 
is controlled by heat shock transcription factors (HSF). When exposed to elevated temperature and other 
chemical and biological stress conditions, the heat shock factor act as transcriptional regulators of the 
Heat Shock Protein (hsp) genes and mediates the heat shock response by specifically binding to the heat 
shock elements (HSE) present upstream the hsp genes. Four HSFs have been identified in mammals 
among which HSF1 is believed to play a major role in transcriptional regulators while HSF2 is believed 
to play an important role in cell development and differentiation process. The detailed mechanism of 
stress regulation by the heat shock factors is not completely understood as the three dimensional structure 
of the HSF protein is not yet known. 

The current work is focused on the structural aspects of eukaryotic HSF, with the main aim to elucidate 
the three dimensional structures of HSF1 and HSF2. In order to achieve this goal, new constructs were 
prepared for production of the artificially modified recombinant proteins from humans (hHSF1 and 
hHSF2). The proteins were expressed and purified for the purpose of getting sufficient amount of proteins 
to use in crystallization trials. The artificial proteins were made by deletion of a long disordered loop 
containing a large number of hydrophobic residues. The aim was to bring close the structured region of 
the protein thereby preventing the exposure of the hydrophobic residues. The residues towards the C-
terminal of the protein were also deleted. 

Two sets of plasmids were built with different purposes. One was to produce a maltose binding protein 
(MBP) fusion protein with short linker in between in order to crystallize the protein without the removal 
of the MBP tag. Certain proteins having MBP tag attached showed higher solubility and the added protein 
was believed to aid crystallization trials. The second scheme was to insert a tobacco etch virus (TEV) 
protease cleavage site and a His-tag site in between MBP and the modified HSF in order to crystallize the 
protein after removal of the MBP tag.  

The artificially modified proteins were expressed in two different expression plasmids. Large scale 
purification and optimization for the constructs did not show satisfactory results. It seemed that the 
strategy failed to improve the production of soluble proteins. The protein with a TEV protease cleavage 
site and a His tag between the MBP and the modified HSF showed very low amount of soluble proteins, 
insufficient for crystallization trials. The MBP fusion protein formed soluble aggregates, which were 
further concentrated and used to set up initial crystallization experiments. 

An interesting finding was both HSF1 and HSF2 modified proteins formed trimers which were detected 
giving an insight that HR-C may be responsible to facilitate the trimer formation. The findings could 
provide an opportunity to further the study of HSF trimerization by an in-vitro method. 

In parallel, preliminary crystallization screening was done. Microcrystals observed were optimized by 
varying the experimental conditions and by seeding. 

 


