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A common sign in neurodegenerative diseases is the misfolding, aggregation, and accumulation of proteins, 

leading to cellular dysfunction, loss of synaptic connections, and brain damage. Proteins can undergo misfolding from 
their native state to form intermolecular β-sheet rich structures, ranging from small oligomers to large fibrillar 
aggregates, in the diseased brain. Amyloid β that confers neurotoxicity has been central to the amyloid hypothesis of 
Alzheimer's disease pathology [1]. Intermediate structures of aggregation process are transient and heterogeneous and 
the mechanism by which amyloid β can be neurotoxic has not been fully elucidated. One prevailing hypothesis suggests 
that amyloid β can be toxic through a membrane disruption mechanism, which leads to loss of synaptic efficiency, 
neuronal dysfunction, and degeneration [2]. 

Biomimetic lipid bilayer systems are a useful tool for modelling specific properties of cellular membranes to get 
more knowledge about their structure and functions. In this study, as simplified membrane model, we are using large 
unilamellar liposomes. The aim of our work is to find out whether composition of lipids is an important factor for 
amyloid β and membrane interaction. By incorporating lipids, such as sphingomyelin, we can mimic membrane 
microdomains, also known as lipid rafts. Lipid rafts appear to be involved in the development of Alzheimer's disease by 
affecting the aggregation of the amyloid β peptide at neuronal membranes thereby forming toxic oligomeric species [3]. 
Additionally, in this work we study what extent of damage is caused by amyloid β at different stages of the aggregation 
process (small oligomers and fibrils). To study interaction between amyloid β and unilamellar liposomes we are using 
fluorescence spectroscopy. Fluorescent dye Thioflavin T allows us to monitor fibrils formation and calcein leakage 
essay helps to evaluate liposomes integrity changes. Our results show that small oligomers of amyloid β disrupt the 
liposomes at much higher level, compared to large fibrils. 
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