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Proteins denature in response to the application of various stimuli, such
as heating, and then form aggregates irreversibly due to intermolecular
hydrophobic interactions. In this study, materials were developed to enhance
the thermal stabilities of proteins. Specifically, amphiphilic poly(ethylene
glycol)s bearing an aromatic unit were synthesized. These amphiphilic
poly(ethylene glycol)s showed a response to temperature elevation, in terms of
a change in the conformation of the poly(ethylene glycol) chain which is known
to enhance hydrophobicity. One of these synthesized amphiphilic poly(ethylene
glycol) displayed the ability to suppress the formation of protein aggregates
upon heating. This suppressive effect is likely due to the thermal response of
the poly(ethylene glycol) chain to increase its hydrophobicity, allowing it to
interact with denaturing proteins. This suppressive effect was also found to
depend on the length of the poly(ethylene glycol) chain, so that longer chains
display a higher suppressive effect.



