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Optimizing protein crystallization towards structure-based drug discovery: a study of S. mansoni Universal stress G4LZI3 protein
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Abstract 

Understanding protein structure-function is a very important field of science and a key determinant in answering questions about mechanisms that drive numerous life processes. The three dimensional structure of a protein helps in comprehending protein functional diversity. A convenient method for achieving this is by X-ray Crystallography. In this study, the Universal stress G4LZI3 protein, identified as a ‘lead’ molecule in the design of alternative treatment against schistosomiasis was subjected to protein crystallization trials. The disease is one of the most debilitating parasitic diseases of poverty accounting for a global prevalence of 200 million, over 280 000 deaths annually, as well as physical life-long disability and disfigurements. Praziquantel has been the gold standard for treatment for over 3 decades but now exhibits drug resistance. Over-expression of the G4LZI3 protein throughout the worm life-cycle caused by conditions of stress has warranted the need to determine its structure for the design of new schistosomicides.
The G4LZI3 plasmid was cloned into a pQE-30 vector using BamH1 and HindIII restriction sites and transformed into JM109 bacterial cells. Thereafter, heterologous expression of sufficient amounts of recombinant G4LZI3 protein was achieved and purified by Ni-NTA affinity chromatography and gel filtration. The fractions were pooled and concentrated down to 24mg/ml and diluted to various concentrations to set up crystal experiments where a few yielded considerably-sized 3-dimensionally-shaped protein crystals. Characterization of the protein was done using Differential Scanning Calorimetry (DSC), Fluorescence Spectroscopy and Fourier-transform Infrared Spectroscopy (FTIR). These biophysical studies revealed the protein is folded, thermodynamically stable and consists of various secondary structure elements. Additionally, bioinformatic tools were used to identify small molecule inhibitors that were docked onto the G4LZI3 protein. These results provide basis for the structural determination of the G4LZI3 protein by X-ray crystallography that may lead to the design of new anti-schistosomals.
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