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Functional analysis of common beta-sheet structure in the tail domain of intermediate filaments
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Vimentin, an intermediate filament (IF), is a marker of mesenchymal cells and has attracted
attention because of its high expression in malignant cancer cells. IF proteins consist of three
domains from the N-terminal side: head, rod, and tail, and vimentin is considered to bind to
actin filaments in the tail domain and form a network structure throughout the cytoplasm.
However, the actin binding site in vimentin has not been determined.

In this study, we focused on the B-sheet structure commonly found in the type III IF tail
domain and investigated the effect of this structure on IF-actin binding. In vimentin knockout
(KO) cells generated from a mouse breast cancer cell line, intracellular vimentin aggregated
when the conserved sequence RDG in the loop of the B-sheet structure was deleted and the
beta-structure was disrupted in vimentin. Therefore, the B-sheet structure of the tail domain is
important for vimentin-actin binding, and type III IFs are considered to bind to actin by the -
sheet structure, forming IF networks. We are currently evaluating the binding of GFP-fused
vimentin -sheet to actin filament in vimentin KO cells.
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