OVEREXPRESSION OF WILD TYPE (-SYNUCLEIN DOWNREGULATES EXPRESSION OF NURR1 IN AN IN VITRO MODEL
Manousaki M1, Sotiriou E1,2, Droggiti A1, Vekrellis K1, Vassilatis D.K2, Stefanis L1
Division of Basic Neurosciences1 and Cell Biology2, Biomedical Research Foundation of the Academy of Athens, Athens, Greece

The pathogenesis of Parkinson’s disease (PD) is unknown but recent genetic, biochemical and neuropathological data suggest a central role for alpha-synuclein ((-syn). Mutations that either alter the amino acid sequence or increase the copy number of the (-syn gene result in PD. The ligand independent nuclear receptor Nurr1, on the other hand, is critical for the development and maintenance of the dopaminergic system and as such it may have a role in PD pathogenesis. Mutations in Nurr1 that decrease the expression levels of the gene in the substantia nigra (SN) have been found in association with PD and other neurological disorders.  Whether these two proteins, (-syn and Nurr1, interact functionally has not been studied extensively, although in one report overexpression of (-syn appeared to be associated with a reduction of Nurr1 expression. To examine this question, we utilized a novel in vitro model, in which human neuroblastoma cells (SH-SY5Y) overexpress in an inducible fashion the wild type (wt) or the mutant A53T form of (-syn. These cells utilise the tet-off (tetracycline- off) system, thus silencing gene expression in the presence of tetracycline and inducing gene expression in its absence. Overexpression of wt (-syn in proliferating SH-SY5Y cells resulted in reduction of Nurr1 and Tyrosine Hydroxylase (TH) protein levels (about 30% for both proteins, as detected by Western immunoblotting and densitometric analysis) when compared with control cells in which (-syn gene expression was silenced. In contrast, preliminary results suggest that overexpression of A53T (-syn has little or no effect on the levels of Nurr1. These results suggest that overexpression of (-syn may have as one of its untoward consequences the downregulation of Nurr1, and subsequently TH expression, thus impacting adversely the dopaminergic system.  

 
Currently, we are investigating the effects of (-syn (wt or A53T) overexpression on Nurr1 and TH protein expression at different time points during differentiation (3, 5 and 10 days) of SH-SY5Y cells. In addition we are analyzing the effects of (-syn overexpression on the transcription levels of Nurr1 as well as Nurr1 regulated genes such as TH and the dopamine transporter (DAT) at the different time points post-differentiation in SH-SY5Y cells. Finally, we aim to understand the signalling mechanisms through which (-syn leads to Nurr1 downregulation.     
Supported by a grant from the Michael J. Fox Foundation and the General Secretariat of Research and Technology

