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α-synuclein is a protein involved in Parkinson’s disease, it is expressed in all the central nervous 
system, localized at the presynaptic terminal, and its biological role is still not clear. α-synuclein is 
natively unfolded, but is able to acquire different structural conformations at the presence of 
membranes or organic solvents. The central region of the protein is able to fold into β-sheet 
structures comparable with amyloid fibrils found in Lewy bodies. Also, single point mutation of α-
synuclein are correlated to early onset of dominant forms of Parkinson’s disease. Hence, an 
understanding of the molecular cause that lead to neuronal loss and protein aggregation becomes 
crucial for the development of therapeutic strategies [1].  
We performed Small Angle X-ray Scattering (SAXS) in solution experiments of 5 species of α-
synuclein before and after fibrillation, which was obtained by gentle agitation of samples for 7 days 
at 37°C. We investigated wild type α-synuclein ((i), wt), and four α-synuclein dimers ((ii), NN; (iii), 
NC; (iv), CC; (v), 2XSH). NN and NC dimers were obtained by two wt linked by a disulphide link 
at two different amino acids of the monomers. CC is constituted by two wt linked by adding two 
amino acids and 2XSH is a chimeric form of the protein, composed by the first 104 amino acids 
directly linked to the part of the sequence comprised between amino acids 29 and 140. The interest 
in these forms of α-synuclein is related to the knowledge on the role of different protein regions in 
the interaction with lipids, and their structure before and after fibrillation can provide noticeable 
information. 
 

 

Figure 1: SAXS experimental data of α-synuclein dimers, together with their theoretical fitting curves 
obtained by a worm-like model. 

Data concerning wt monomers and chimeric forms of dimers before the fibrillation did not evidence 
noticeable differences. All SAXS spectra, reported in Figure 1 for dimers species, were successfully 
fitted considering a worm-like model. Dimers and monomers presented a worm-like conformation 
whose cross-radius was about 4.5 Å. However, it is noticeable that even at low protein 
concentration (between 2 and 5 g l-1) and before sample agitation, there is a fraction of aggregated 
protein, which is evident from the raise of SAXS curves in the range of Q<0.01 Å-1 (see data in 
Figure 1).  

On the other side, SAXS curves relative to the same species after the fibrillation, show some 
differences. Experimental data cannot be fitted in any case by a mono-dispersed population of 
cylinders, but at least two population of poly-dispersed cylinders are needed to satisfactorily fit the 
experimental curves. Hence, it can be suggested that the investigated α-synuclein dimers do not 
follow the same aggregation pattern, and/or intermediate species cannot be easily traced and 
compared.  



This study will proceed by a comparison between α-synuclein conformations determined by MD 
and our experimental SAXS data, which requires further development, still in progress. 
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