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Intermediate filaments (IF) bind to various proteins and regulate cell function in the
cytoplasm!. We suppose that IF regulate gene expression by acting as capture scaffolds for
transcription-related proteins and preventing them from translocating into nucleus.
Immunostaining, a common method for analyzing protein-protein interactions, may result in
loss of molecular interactions because of treatments with detergents. Therefore, a method to
analyze the interaction between IFs and transcription-related proteins in cells, where the
interaction is maintained, is necessary. In this study, we focused on IF vimentin, which is a
marker of EMT to mechanically detect transcription-related proteins trapped by vimentin
filament.

First, vimentin binding proteins were searched from protein-protein interaction database 2.
Prohibitin 2 (PHB2), a transcription-related factor, was selected as a candidate protein. Next,
we performed mechanical detection for PHB2 using AFM and anti-PHB2 antibody-modified
nanoneedle in vimentin-expressing mouse breast cancer cells (FP10SC2) and vimentin
knockout cell (VKO). Significantly larger unbinding forces were detected in FP10SC2
compared to those in VKO. The result suggests that this method is useful for detecting IF
binding proteins.
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