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SH-SY5Y Cell Response to a-Synuclein Aggregates
Formed in Artificial Cerebrospinal Fluid

Ruata Snieckuté!, Andrius Sakalauskas!, Vytautas Smirnovas’

! Institute of Biotechnology, Life Sciences Center, Vilnius University, Vilnius, Lithuania

Alpha-synuclein (a-syn) is a neuronal protein implicated in the pathogenesis of neurodegenerative
disorders, particularly Parkinson’s disease (PD). The aggregation of a-syn into fibrils in specific
brain regions is a hallmark of PD, contributing to cellular dysfunction and neurotoxicity.
However, the final aggregation products can differ as a-syn is able to form structurally distinct
amyloid fibrils. Such structural polymorphism in amyloid aggregates can occur as a result of
environmental changes in the central nervous system. Cerebrospinal fluid is closely related to the
intercellular space of the brain. Therefore it reflects many biochemical processes taking place in
the central nervous system, making it a significant focus in understanding disease mechanisms.

This research aims to elucidate the effects of a-syn aggregates on human neuroblastoma
(SH-SY5Y) cell line, providing insights at the cellular level. To investigate these effects, artificial
cerebrospinal fluid is employed to mimic the extracellular environment of the central nervous
system to perform a-syn aggregation.

Here, the cell viability study was used for cellular metabolic activity measurement where it
indicated potent viability reduction and aggregate type dependent differences. Meanwhile, the
LDH release assay revealed that two types of aggregation products possessed a similar effect on
the cell membrane. Additionally, cell imaging was conducted, which revealed that a-syn fibrils
formed in aCSF exhibit increased affinity to SH-SY5Y neuroblastoma cells. These results could be
addressed to aCSF environment induced structural features of a-syn aggregates.
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