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UCH-L1 is an abundant neuronal protein, a member of the Ubiquitin C-terminal Hydrolases (UCHs). It has been linked to Parkinson’s disease (PD) since a missense mutation, I93M, was identified in a German family with a PD phenotype (1), but the pathogenicity of this mutant form remains controversial. In addition, a polymorphism within UCH-L1 gene, S18Y, has been found to be protective against the development of PD in many population studies (2). However, other studies, including a large meta-analysis, failed to show the above effect (3). Recent data support a relationship between UCH-L1 and ubiquitin (4) and the ubiquitin-proteasome system (UPS) and it has been proposed that UCH-L1 might be functionally linked to PD through this pathway. However, the role of UCH-L1 within the UPS has not been rigorously examined in mammalian systems. Its relationship to other pathophysiological processes potentially related to PD, such as mitochondrial impairment and oxidative stress, also remains unknown.  It is still unclear whether the link of UCH-L1 to PD occurs through a loss or a gain of function. 
To examine these issues, we overexpressed UCH-L1 or variants thereof in human neuroblastoma SH-SY5Y cells. Overexpressed UCH-L1 did not interact with the proteasome nor did it facilitate its function. However, we found that, consistent with a previous study (4), UCH-L1 functioned as a stabilizer of free ubiquitin. Surprisingly, S18Y UCH-L1 variant overexpression protected against MPP+ and H2O2 toxicity in SH-SY5Y cells. Specifically, it significantly reduced oxidative stress-induced death and DCF staining, a marker of reactive oxygen species (ROS) generation. Importantly, this was also reproducible in embryonic rat neuronal cortical cultures. S18Y UCH-L1 was not protective against other stimuli, such as proteasomal inhibition or DNA damage.  These effects of the S18Y variant were not observed with the wild type (wt) form of UCH-L1.  Furthermore, cortical cultures from gad mice, lacking UCH-L1, were not more vulnerable to oxidative stress stimuli. Therefore, the S18Y substitution confers a novel function to UCH-L1, not demonstrable for the wt protein.  These data suggest a novel function of a potentially protective variant of UCH-L1 as a potent antioxidant and reveal new mechanisms through which UCH-L1 might be linked to PD pathogenesis.   
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