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Glutathione transferases (GSTs, EC 2.5.1.18) constitute one of the most important families of detoxifying enzymes in nature 
with multiple biotechnological applications. GSTs contribute to the phase II biotransformation of xenobiotics in a variety of 

organisms, with members of the family being involved in both the metabolism and transportation of potentially toxic ligands (e.g. 
pesticides). The goal of this study was to apply GST as a model in order to investigate whether ligands’ mode of inhibition could 
be discerned through thermal denaturation profiles. A library of Tau class GSTs was constructed by DNA shuffling using the DNA 
encoding the Glycine max GSTs GmGSTU2-2, GmGSTU4-4 and GmGSTU10-10. The DNA library contained chimeric structures 
of alternated segments of the parental sequences and point mutations. Chimeric GST sequences were expressed in Escherichia coli, 
purified by affinity chromatography and their enzymatic activities towards CDNB (1-chloro-2,4-dinitrobenzene) were determined. 
A selected chimeric enzyme which exhibited high catalytic activity and stability was used as a model for the assessment of the GST-
pesticide interaction with a differential scanning fluorimetry (DSF). DSF signatures were obtained and analysed in the absence and 
in the presence of different concentrations of the substrate GSH, the inhibitor S-hexyl GSH and a range of different pesticides. The 
results of the study are explored for the development of a DSF-based assay for the direct determination of pesticides in environmental 
samples.
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