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Abstract (approximately 200-250 words)

 
In order to survive all cells must overcome the rigours induced by various forms stress. The 
synthesis of molecular chaperones is induced during cellular stress, largely to prevent protein 
misfolding. The iron and manganese superoxide dismutases (FeSOD and MnSOD 
respectively) of Escherichia coli protect cells against oxidative stress and are thus essential 
under these conditions. We have investigated whether chaperonin complexes exhibit a 
protective and preferential effect on FeSOD or MnSOD in E.coli. GroESL was co-
overexpressed in SOD-deficient cells with either FeSOD or MnSOD which were purified via 
a Histidine-tag using a novel vector developed in our laboratory. Biochemical analyses 
indicated a one third increase in the yield (or solubility) of each SOD, while an almost 
twofold increase was observed in the specific activity of purified MnSOD. The latter was 
accompanied by an equivalent increase in metal content. Preliminary studies on human 
MnSOD gave similar results. FeSOD showed no such effect. We have investigated the effect 
of heat and oxidative stress on protein stability, synthesis and transcription (using real-time 
PCR) on FeSOD, MnSOD and GroEL. Western blotting analysis showed that the 
concentrations of FeSOD and MnSOD are slightly raised by heat shock. When protein 
synthesis is inhibited, however, MnSOD was stabilised in vivo, even though it is more heat 
labile than FeSOD in vitro. While levels of GroEL increase dramatically during heat shock, 
oxidative stress was also demonstrated to induce the production of more of this essential 
protein. Analysis of gene transcription showed little effect of heat shock on the SOD 
genes.We suggest that the observed increase in MnSOD activity under heat stress is due to 
the post or co-translational effects of GroESL.  
 
Expression studies also showed that GroESL can complement FeSOD in oxidatively stressed 
SOD-deficient cells, providing a similar level of protection against superoxide. GroESL is 
expressed to a higher level in SOD deficient cells compared to wild-type E.coli. 
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