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Summary

Plasma membrane (PM) wounds are frequent cellular insults that trigger diverse repair responses
across organisms. A common feature of these pathways is the rapid coupling of calcium influx to
actin remodeling. Our previous identification of the calcium-mediated actin reset (CaAR) suggested a
mechanism linking these two fundamental repair signals, but its molecular basis remained unknown.
Here, we identify the formin INF2 as a key mediator of actin modulation during PM repair.
Quantitative imaging reveals that injury severity determines distinct repair regimes, with modest
wounds eliciting local calcium and actin responses, whereas severe wounds trigger global calcium
elevation and cell-wide actin remodeling. INF2 drives both responses through its actin polymerization
activity and is recruited to wound sites through a short C-terminal wound-localizing peptide
(WOLOP). Structural modelling and mutational analysis indicate that WOLOP mediates interaction
with Annexin—S100 complexes at damaged membranes. Loss, hyperactivation, or disease-associated
INF2 variants disrupt injury responses, linking altered actin regulation to defective membrane repair.
Together, our findings establish INF2 as a molecular bridge between calcium signaling and actin
remodeling during membrane repair and provide a mechanistic connection between Annexin-
dependent repair pathways and the actin cytoskeleton.
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Short Bio

Roland Wedlich-Séldner studied Biology in Munich and graduated with Regine Kahmann and Gero
Steinberg on microtubule-dependent transport in the plant pathogenic fungus Ustilago maydis.
During his postdoc with Rong Li at Harvard Medical school he studied the mechanisms of
spontaneous cell polarization. He then headed a research group on “Cellular Dynamics and Cell
patterning” at the Max Planck Institute of Biochemistry before joining the University of Minster in
2014 as full professor and director of the Institute of Cell Dynamics and Imaging. His group uses high
resolution life cell microscopy to identify fundamental concepts of cellular organization, with a focus
on membrane organization and cytoskeletal dynamics.
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Short abstract

Plasma membrane wounds trigger rapid calcium influx and actin remodeling, but how these signals
are coupled has remained unclear. We identify the formin INF2 as a key mediator of this process.
Quantitative imaging shows that wound severity determines local or cell-wide repair responses. INF2
drives both through its actin-polymerization activity and is recruited to damaged membranes by a
short C-terminal wound-localizing peptide that interacts with Annexin—S100 complexes. These
findings link calcium-dependent membrane repair to actin regulation and reveal how INF2
dysfunction may impair repair.



