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Intermediate filament nestin has been reported to be highly expressed in highly invasive
cancer cells, but the function of the huge 170 kDa tail domain, which is exposed outside the
nestin filament, is unclear. We have shown that the C-terminus of the tail domain binds to actin
filaments, and that the domain contributes to the metastatic ability of cancer cells by making
them flexible through its large extensibility. We further hypothesized that the stretched tail
domain has a spring-like function to restore the cytoskeleton. We have demonstrated the
existence of a repeating stretching structure in the single tail domain by analysis using AFM.
On the other hand, the tail domain has been reported to serve as a scaffold for binding proteins.
If the tail domain is stretched by an external force, the bound proteins may be dissociated and
released. We first focused on the chloride ion channel CLIC1, which regulates cell volume by
exporting the ions, and found a strong correlation between CLIC1 and nestin expression. Alpha
Fold2 analysis suggested that CLIC1 also binds to the tail domain. Fishing force measurement,
in which anti-CLIC1 antibody-modified nanoneedles were inserted in cell to mechanically
detect CLIC1, showed that CLIC1 binds to nestin. We are now confirming whether CLIC1
dissociation occurs when the tail domain is stretched by external force applied to the cell.
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