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Have you ever thought about how our body cells cope up with stress conditions like heat 
shock or infections? If the answer is ‘No’ then its time to think of it! 
 
Scientists have been trying to answer the question since many years but nothing is known 
very clearly yet. In normal cells there are specific proteins which help other proteins to 
fold properly into their active form. These molecular chaperones are called heat shock 
proteins (HSP). Under stress when most of the cellular proteins get denatured and 
unfolded, the need of HSPs rises and thus there is an increased production of HSPs. All 
this is called heat shock response of the cell.  
 
Heat shock factors are known to be the key players in heat shock response. They regulate 
the transcription of hsp genes to produce heat shock proteins. Heat shock factors (HSFs) 
are known to function cooperatively. The exact role of HSFs in heat shock response is 
still not completely clear. They are also known to have different functions in the process 
of development regulations like reproduction, embryonic development, lens 
development, cortical lamination and olfactory epithelium maintenance. The three-
dimensional structures of the proteins will give a more detailed view of their functions 
and make the picture clear. 
 
In this project we try to determine the three-dimensional structure of human HSFs by X-
ray crystallography. To achieve the goal, a fusion protein coding plasmid was constructed 
which contains our desired protein (HSF) gene fused with maltose binding protein (MBP) 
gene. MBP enhances the solubility of the target protein. To express and purify HSF fused 
with MBP, we tried several approaches like in vivo cleavage and in vitro cleavage of the 
fusion protein. But nothing worked then we tried to express, purify and crystallize the 
fusion protein. After purification we got almost 95% pure proteins which was sufficient 
for crystallization. The protein solution was then concentrated to the required level and 
the drops were set for crystallization under 200 crystal screen conditions. Vapor diffusion 
was used as the crystallization method. After almost 20 days, 2 out of those 200 
conditions gave some crystals in the form of needles, plates and rod cluster. These 
conditions were further optimized to get better crystals. 
 
Further optimization of crystallization conditions and making new constructs with shorter 
linker between MBP and the target protein can help in getting better crystals that can be 
used for X-ray diffraction experiments and determining three-dimensional structures of 
HSFs. 


