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Design of Stimuli-Responsive Polymers That Recognize Denatured Proteins and Their
Responsive Behavior (' Faculty of Chemistry, Materials and Bioengineering, Kansai University,
2ORDIST, Kansai University) O Yuto Murashima,' Akifumi Kawamura,'* Takashi Miyata'*

Proteins exhibit various unique functions owing to their ordered tree-dimensional structure
with specific conformations. When proteins undergo conformational changes by heat or pH
change, they are denatured to lose their original function and their aggregates sometimes cause
diseases. Therefore, the development of materials for detecting protein denaturation is
necessary for diagnosis and treatment of these diseases. In this study, we synthesized
temperature-responsive polymers with cyclodextrins (CDs) as protein binding sites, which
have a lower critical solution temperature (LCST), by the copolymerization of acryloyl-CD, N-
isopropylacrylamide and oligo(ethyleneglycol) methacrylate. The transmittance of the aqueous
polymer solution remained constant at approximately 100% over the entire temperature range,
but the polymer exhibited a cloud point in the presence of protein. Furthermore, when a protein
denatured by annealing at 90 °C was added to the polymer solution, the cloud point shifted to
a low temperature with increasing annealing time for preparing denatured proteins. The CD-
containing polymers have potentials in sensing and separating denatured proteins.
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