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Parkinson’s disease (PD) is one of the most common neurodegenerative disorders. Pathological examination shows selective loss of dopaminergic neurons in the substantia nigra pars compacta and presence of fibrillar cytoplasmic inclusions called Lewy bodies (LBs). Aggregates of -synuclein (S), a 140-aa natively unfolded protein of unknown function, constitute a major component of LBs [1]. Aggregates are formed by the oligomerization of monomeric S and it has been proposed that soluble S oligomers may be toxic to the cell [2, 3]. Multiplications of the locus encoding for S as well as point mutations (A53T, A30P, E46K) are linked to early onset PD, again suggesting an important role of S in the pathogenesis of the disease [4, 5]. S is predominantly localized within presynaptic terminals in the CNS. Since it lacks any signal sequence, it has been considered exclusively a cytosolic protein [6]. This notion was recently challenged by the findings that monomeric S can be detected in the plasma and CSF of human subjects with or without PD, and that it could be secreted into the extracellular medium of cultured neuronal cells [7]. In another study, part of cellular S is present in secretory vesicle lumen and is rapidly secreted from cells via unconventional, ER/Golgi-independent exocytosis [8]. Finally, secreted S from SK-N-BE cells reduced the viability of these cells [9]. To investigate the effect of different intracellular or secreted S species on cell homeostasis, we have generated WT or A53T S and -galactosidase-inducible SHSY5Y cell lines using the Tet-off regulatory system. Size exclusion chromatography of cell extracts demonstrated that S overexpression led to the production of three distinct intracellular species; high MW (HMW) oligomers, dimmer, and monomer. Application of these species on recipient SHSY5Y cells resulted in cell death. This deleterious effect was found to be both species- and concentration-dependent with the HMW oligomers being the most toxic species. More importantly, oligomeric and monomeric S was found to be secreted in the medium (CM) of these cells. Secretion of S was not an artifact of mere protein overexpression because no GAL was detected in the CM of GAL-expressing cells. In addition, no actin was detected in the CM of all cells suggesting that S secretion was not a result of membrane leakage. Application of CM containing secreted S on recipient SHSY5Y cells caused proteasomal dysfunction and decreased cell viability. We are currently trying to identify which secreted S species are responsible for cell toxicity as well as the mechanism underlying this effect.
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