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Developing Artificial Cerebrospinal Fluid for 
Studying Neurodegeneration-related Protein 
Aggregation
Andrius Sakalauskas1, Rūta Sniečkutė1, Darius Šulskis1, Arūnė Jocytė1, Mantas Žiaunys1, 
Rimgailė Tamulytė2, Urtė Venclovaitė1, Vytautas Smirnovas1

1 	 Institute of Biotechnology, Life Sciences Center, Vilnius University, Vilnius, Lithuania
2 	 Institute of Biochemistry, Life Sciences Center, Vilnius University, Vilnius, Lithuania

Protein aggregation into insolluble aggregates is related to neurodegenerative disorders, such 
as Alzheimer’s (AD) and Parkinson’s (PD) diseases. The prevalence of these neurological 
diseases is rising worldwide, especially with the increasing human lifespan1. While there are 
multiple reports showing potential drugs, they often provide aggregation data conducted in PBS 
or phosphate buffer solutions with varying ionic strengths and pH conditions. However, such 
data does not resonate with the actual conditions where the Aβ, α-synuclein or other disease 
related proteins aggregate in human brain. Hence, it is crucial to (A) understand the aggregation 
pathway in physiological conditions, (B) investigate the aggregate morphology and structure that 
is formed in such medium and (C) test how the target molecules affect the aggregation process. It 
is important that research is done with serological samples or in the artificial media that closely 
resembles the conditions in the brain. One of the possible ways is to use major components of 
cerebrospinal fluid (CSF) that may dictate the protein aggregation pathway and the efficacy of 
anti-amyloid molecules.

In this research, we composed the artificial medium (aCSF) that mimics CSF and tested the 
characteristics of Aβ and α-synuclein aggregation. The results shown component dependent 
aggregation process, formation of distinct aggregate conformation and stability. By using Cryo-
EM, we determined the structure of α-synuclein aggregates and found similarities with fibrils 
found in patients from multiple system atrophy.”
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