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 Background: Alpha-synuclein is the main amyloid protein involved in the development of 

Parkinson's disease and other synucleinopathies. The aim of our work was to investigate the possibility of 

preventing alpha-synuclein amyloid aggregation using soluble curcumin analogues, known as effective 

antiaggregants. For this purpose, cinnamic acid derivatives were used as such analogues – ferulic (3-

methoxy-4-hydroxycinnamic acid), 3-methoxy-4-acetamidoxycinnamic, and 3,4-dimethoxycinnamic acid 

(3,4-DMCA). 

 Methods: Alpha-synuclein amyloid transformation was studied in the presence of different 

cinnamic acid derivatives by the use of ThT fluorescence, seeding assays, resistance to proteolysis by 

proteinase K, circular dichroism, scanning ion conductance microscopy, and also in a cellular assay using 

a neuroblastoma cell line. 

 Results: Alpha-synuclein monomers are known to form amyloid fibrils in vitro at acidic pH 

values or at neutral pH values in the presence of the already formed fibrils of this protein, used as seeds. It 

was shown that the addition of all three compounds prevents the formation of fibrillar structures by alpha-

synuclein. The structure of alpha synuclein fibrils formed by incubating protein monomers at pH 4.0 was 

investigated using scanning ion conductance microscopy. Under these conditions, large aggregates are 

formed, with a maximum thickness of 2.5 μm and a length of several tens of microns. In the presence of 

ferulic acid, the aggregates have the spherical shape and their thickness does not exceed 1.2 μm, while 

their diameter is several microns. In the presence of 3-methoxy-4-acetamidoxycinnamic acid, formed 

aggregates are slightly larger and their thickness is about 1.5 μm. 3,4-DMCA demonstrated the smallest 

effect, however, even in this case, the formation of extended amyloid fibrils is prevented. 

 Conclusion: The results show that soluble cinnamic acid derivatives, which are naturally 

occurring compounds found in coffee beans and other plant products, can be used to prevent pathological 

amyloid transformation of alpha-synuclein. 
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