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Amyloid fibrils are supramolecular protein aggregates associated with numerous diseases. It is
generally conceived that the formation of amyloid fibrils proceeds via nucleation and elongation
phases and the nucleation phase limits the rate of the overall reaction. Exploring detailed
mechanisms of nucleation process is one of the most essential issues for understanding of the
pathogenesis of amyloid diseases. To clarify this issue, we have performed investigation of salt
effects.

It has been reported that the addition of salts accelerates fibrillation, whereas no details of salt
effects have been discovered so far. In this study, we performed systematic analysis of nucleation
rate of insulin in the presence of various types and concentrations of salts: insulin is an excellent
model protein to study fibril formation. As a result, all salts showed biphasic effects on the
nucleation kinetics in a concentration-dependent manner. Interestingly, the deceleration observed at
high salt concentrations followed Hofmeister series, suggesting that specific states of protein hydration
and/or bulk water contribute to nucleation. We are currently studying the possibility of clarifying
water structures contributing to the fibril nucleation.




