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The development of molecular design to inhibit the amyloid fibrillation by
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In this study, the complex thermal denaturation process of small globular
proteins was examined to precisely inhibit amyloid fibrils, which are known to cause cytotoxicity
and neurodegenerative diseases. Detailed calorimetric studies have revealed that reversible oligomer

(RO) formation is the early stage of thermal aggregation. Surprisingly, RO was significantly
inhibited by single-residue substitution. In the case of PSD95-PDZ3, which is derived from a
scaffold protein of postsynaptic thickening, hydrophobic amino acids located at the interface of
crystallographic oligomers were determined to play a key role in RO formation. Furthermore, single
substitutions with hydrophilic amino acids (F340A and L342A) resulted in significant inhibition of
RO at high temperatures, as confirmed by simplified DSC thermograms, and the suppression of amyloid
fibril maturation was confirmed by TEM observation.
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