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Chaperone Functions of Soft-Nanotube Gels Consisting of Artificial Lipid Membranes

N. Kameta, M. Masuda, T. Shimizu (Nanosystem Research Institute, AIST, n-kameta@aist.go.jp)

Self-organization of synthetic lipids in water produced nanotube gels in the presence of chemically denatured
enzymes, which were able to encapsulate the enzymes in the nanotube channel. Decreasing the concentrations of
the denaturants induced refolding of part of the encapsulated enzymes in the channel. Changing the pH in the
absence of specific additive agents enabled the refolded enzymes in the nanotube channel to be smoothly
released into the bulk solution. This recovery procedure also transformed the encapsulated enzymes from an
intermediately refolding state to a completely refolded state. Thus, the nanotube gels assisted the refolding of the
denatured enzymes and acted as artificial chaperones. Introduction of hydrophobic groups onto the inner surface
of the nanotube channel remarkably enhanced the refolding efficiency. Refolding was also strongly dependent
on the inner diameters of the nanotube channels.




