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Reversible utilization of enzyme by grafting and refolding
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Conventional immobilized enzyme is hard to recover its function once
denatured. On the other hand, in the case of free enzyme as protein, after unfolded to a linear
chain of amino acid sequences with denaturant, it can recover its function by removing denaturant to

refold the active 3D structure. In the conventional design, immobilized enzyme is hard to refold,
because the structure was stiffly anchored to mitigate the inactivation of protein. In the present
study, novel type of immobilized enzyme was designed, which can recover its function reversibly by
unfolding/refolding by temporary and subsequent covalent immobilization with terminal groups. The
specific functional groups for both fixation were introduced to a model protein and to a material
surface respectively, and they were combined in order. Further, atmospheric-pressure plasma graft
polymerization technique was thoroughly investigated to facilitate the functionalization of material
surface.
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