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Calorimetric evaluation of the irreversible nucleation process from the
reversible oligomers of denatured proteins and its application
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Regarding the mechanism of amyloid fibril formation, which is related to
many diseases, we focused on the irreversible process of the assembly nucleation of amyloid fibrils
from the reversible assembly of several molecules (RO state) formed by the denatured state of
protein molecules, and developed a method of global analysis of DSC data at multiple protein
concentrations and temperature scanning rates with a set of equilibrium and kinetic parameters, and
applied it to actual data, using a protein in which the RO state appears as a reversible
intermediate state of the thermal transition. We also created several amino acid mutants where the
stability of RO is designed, and it was shown that increased RO stability leads to enhanced amyloid
fibril formation. The new methods have been developed and important knowledge have been accumulated
about the relationship between the RO state and amyloid fibril formation.
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