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Introduction 

 Protein aggregation into a form of amyloid fibrils is associated with variety of amyloidosis, including neurodegenerative disorders, such as Alzheimer’s or 

Parkinson’s disease. Aggregation is a process, that occurs by the self-assembly of improperly folded proteins to form soluble oligomers and insoluble aggre-

gates. Amyloid fibrils share common underlying architecture, in which β-sheets within each protofilament align perpendicular to long axis of a fibril, termed 

cross β amyloid fold. Studies show that various environmental factors such as temperature, pH, protein concentration can affect not only the rate of aggrega-

tion, but also the secondary structure and morphology of resulting fibrils.   

 This work investigated how the ionic strength of a solution changes the inhibitory effect of an anti-amyloid compound epigallocatechin-3-gallate (EGCG), us-

ing three amyloid proteins.  

Methods 

 EGCG was dissolved in a 100 mM potassium phosphate (pH 7.4) buffer to a final concentration of 10 mM. The samples were then incubated at 60 °C for 72 

hours without agitation. The insulin powder was dissolved in a 20% acetic acid solution containing different concentrations of NaCl (final protein concentration 

400 μM) and the aggregation reaction was observed after mixing the insulin with ThT and EGCG solutions (final protein concentration 200 μM, 100 μM ThT 

and 25 μM EGCG). 100 mM phosphate buffer is used instead of EGCG in control samples. Aggregation kinetics were monitored at 60 °C without agitation. Al-

pha-synuclein powder was dissolved in 20 mM potassium phosphate (pH 7.4) buffers containing a range of NaCl concentrations (from 100 mM to 800 mM), 

mixed with ThT and EGCG stock solutions (final protein conc. 100 μM, 100 μM ThT, 100 μM EGCG). Aggregation kinetics were monitored at 37 °C with con-

stant 600 RPM orbital agitation (with glass beads). Amyloid beta (1–42) solution was combined with 20 mM sodium phosphate (pH 7.0) buffers, containing ei-

ther 0 or 1.6 M NaCl, 10 mM ThT and 10 mM EGCG stock solutions to a final peptide concentration of 2 μM, 20 μM ThT, 25 μM EGCG and a range of NaCl 

concentrations (from 0 mM to 700 mM).  

 After aggregation, the fibrils were centrifuged and resuspended in D2O with 400 mM NaCl (repeated 4 times) and finally resuspended in D2O without NaCl. 

The samples were then analyzed by Fourier transform infrared spectroscopy. 

Results and conclusions 

 It was observed that each amyloid protein has its 

own characteristic ionic strength value in the solution 

at which the EGCG inhibition efficiency is highest. In 

the case of insulin and α-synuclein, it was observed 

that the inhibition efficiency is higher at lower NaCl 

concentration and increasing the ionic strength of the 

solution, the efficiency is significantly reduced. In the 

case of amyloid β, the inhibition remained similar with 

increasing NaCl concentrations from 100 mM.  

 Additionally, the analysis of the FTIR spectra of fi-

brils shows that the ionic strength of the solution af-

fects not only the aggregation kinetic parameters but 

also the structure of the resulting fibrils.  
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