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Alpha-synuclein (ASN) is a small presynaptic protein, that easily changes its conformation under different type of stress. Mutation of this protein is responsible for familiar form of Parkinson’s disease (PD). However, the role of ASN in sporadic PD is not fully explained. The last decade of research on signalling molecules highlight the important role of bioactive sphingolipids like sphingosine-1-phosphate (S1P) and ceramide/sphingosine in neurodegenerative diseases. It was observed that ASN binds with high affinity to lipids rafts highly enriched in sphingolipids. However the interaction between ASN and sphingolipids in PD remains poorly understood. Our previous data indicated that oxidative stress activates ASN release from brain nerve endings fraction. The aim of the current study was to examine the effect of extracellular ASN in the native and mutated forms (E46K,A53T,A30P) on gene expression and activity of sphingosine kinase 1 (Sphk1), a key enzyme regulating the sphingolipids rheostat and on cell survival/death signalling. Our data indicated that extracellular native and mutated ASN (0.5 μM) in oligomeric forms down-regulated Sphk1 expression and significantly reduced its activity in dopaminergic PC12 cells. Then we examined the role of Sphks inhibition, using specific inhibitor SKI II (5 µM) in ASN secretion and death signalling pathway in SH-SY5Y cells transfected with ASN. Sphks inhibition evoked significant enhancement of ASN secretion and induced the sequence of molecular events as activation of gene expression for pro-apoptotic Bcl-2 proteins: Bax and Hrk, cytochrome c release from mitochondria and caspase-dependent dopaminergic cells death. Summarizing, extracellular ASN decrease gene expression and activity of Sphk1. On the other hand, Sphks inhibition leads to enhancement of ASN secretion and to neuronal death. Therefore, our results show the close relationship between S1P metabolism alteration and extracellular ASN in PD experimental model.
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