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Creation_of functional cushion protein for a highly sensitive bimolecular
interaction detection system by rational molecular design
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The applications of combinations of surface affinity peptide-tag and
cushioning scaffold protein, CutAl from a hyperthermophilic archaeon, were examined in detail to
construct functional ligand biomolecular immobilized surfaces. Through the evaluations of
non-labelled biomolecular interaction detection after immobilizations of rationally designed various

CutAls by quartz crystal microbalance (QCM), the importance of precise control of ligand
orientation with avoiding steric hindrance to construct highly sensitive interaction detection
system was clarified. On the other hand, an original affinity peptide of gold nanoparticle
(AuNP-tag) was screened and its applications for sensitive colorimetric interaction detection was
demonstrated with CutAl scaffold. In addition, possible VHH antibody insertion site was successfully

found in CutAl and thus expansion of molecular design tolerance of CutAl was verified.
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