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Proline:arginine (PR) poly-dipeptides from the GGGGCC repeat expansion in
C9orf72 have cytotoxicity and bind intermediate filaments (IFs). However, it remains unknown how PR
poly-dipeptides affect the cytoskeletal organization and focal adhesion (FA) formation. Here, we
show that the changes of cytoskeleton and FA by PR poly-dipeptides result in the alteration of cell
stiffness and mechanical stress response. PR poly-dipeptides increased the junctions and branches of
the IF network, increased cell stiffness, changed the distribution of actin filaments and increased
the size of FA. In addition, PR poly-dipeptides or an inhibitor of IF organization prevented the
cell detachment. Furthermore, PR poly-dipeptides upregulated mechanical stress response factors and
led to a maladaptive response to cyclic stretch. These results suggest that the effects of PR
poly-dipeptides on mechanical properties and mechanical stress response may serve as a pathogenesis
of C9orf72-related neurodegeneration.
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