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ABSTRACT 

Amyotrophic lateral sclerosis (ALS) is devastating neurodegenerative disease 

characterized by the progressive degeneration of both upper and lower motor neurons. 

The familial form of ALS (FALS) is linked to mutations in the gene encoding for Cu/Zn 

superoxide dismutase (SOD1). In this study, we probed the inherent tendency of WT and 

many FALS-related SOD1 mutants to aggregate, and their ability to correctly bind Cu 

and Zn during their expression and folding in E. coli. The results show that when WT 

and SOD1 mutants were expressed in E. coli, the fraction of SOD1 that was expressed as 

a soluble protein varied for the different mutants. In addition, the aggregation was often 

sensitive to the presence of Cu and Zn in the media, and in some cases, the premature 

exposure of SOD1 to metals decreased the folding efficiency of the protein. Since 

metallated SOD1 is kinetically stable, and therefore resistant to SDS-induced 

denaturation, a simple diagonal 2D SDS-PAGE assay was used in another study to 

evaluate the intrinsic metal binding ability of WT and mutants of SOD1 expressed in E. 

coli. WT SOD1 exhibited the highest ability to bind metals even when the media was not 

supplemented with Cu and Zn. In contrast, SOD1 mutants exhibited a diverse affinity for 

metals, ranging from WT-like binding and activity to not being able to bind metals even 

when the media was supplemented with Cu and Zn. Thus, although no correlation 

between the aggregation of SOD1 mutants and the severity of the disease was observed 

in this study, these results suggest that the formation of insoluble SOD1 aggregates is not 

a reliable indication of the pathogenicity of SOD1 mutants and that independent of the 

nature of the mutation, the ability of the SOD1 protein to bind its metals efficiently 

could influence the oligomerization of the protein, leading to the disease. Furthermore, 

the WT-like solubility of highly pathogenic SOD1 mutants suggests that the potential 

pathogenicity of WT SOD1 in sporadic ALS should not be ruled out on the basis of its 

high solubility. 
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