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of β-amyloid and the inhibitory effect of monosialoganglioside GM1 

 
Abstract: Oligomers of the β-amyloid (Aβ) peptide are thought to be implicated in 

Alzheimer’s disease. The plasma membrane of neurons may mediate the 
oligomerization of Aβ present in brain. Using the single-molecule sensitivity of 
fluorescence, we address the oligomerization of Aβ monomers on lipid bilayers 
containing essential components of the neuronal plasma membrane. We find 
that Sphingomyelin triggers the oligomerization of Aβ and that physiological 
levels of GM1, organized in nanodomains, do not seed oligomerization. 
Moreover, GM1 prevents oligomerization of Aβ counteracting the effect of 
Sphingomyelin. We discuss the molecular explanation for the above 
observations using all-atom molecular dynamics simulations. Our results 
establish a preventive role of GM1 in the oligomerization of Aβ suggesting that 
decreasing levels of GM1 in brain, e.g. due to aging, could lead to reduced 
protection from the oligomerization of Aβ and contribute to Alzheimer's onset. 

 
 
 


