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Cell  migration  is  a  hallmark  out-of-equilibrium  process  in  biology.  In  addition  to
persistent  self-propelled  motion[1,2,3],  many  cells  display  remarkable  adaptive
behaviors  when  they  navigate  complex  environments[4,5].  Combining  theory  and
experiments, we find a curvature-sensing mechanism underlying obstacle avoidance in
immune-like  cells.  The  genetic  perturbation  of  this  machinery  leads  to  a  reduced
capacity to evade obstructions combined with faster and more persistent cell migration
in obstacle-free environments. We propose that the active polymerization of the actin
cytoskeleton  at  the  advancing  edge  of  migrating  cells  is  locally  inhibited  by  the
curvature-sensitive BAR-domain protein Snx33 in regions with inward plasma membrane
curvature.  This  coupling  between  actin  and  membrane  dynamics  leads  to  a
mechanochemical instability that generates complex protrusive patterns at the cellular
front. Adaptive motility thus arises from two simultaneous curvature-dependent effects,
the specific reduction of propulsion in regions where external objects deform the plasma
membrane and the intrinsic patterning capacity due to the membrane-actin coupling
that promotes spontaneous changes in the cell’s protrusions. Our results show how cells
utilize  actin-  and plasma membrane biophysics  to  sense  their  environment,  allowing
them to adaptively decide if they should move ahead or turn away.  

[1]  Friedl,  P.  &  Alexander,  S.  Cancer  Invasion  and  the  Microenvironment:  Plasticity  and
Reciprocity. Cell 147, 992-1009 (2011).

[2]  Reig,  G.,  Pulgar,  E.  &  Concha,  M.  L.  Cell  migration:  from  tissue  culture  to  embryos.
Development 141, 1999–2013 (2014).

[3] Svitkina, T. The Actin Cytoskeleton and Actin-Based Motility. Cold Spring Harb Perspect Biol
10, a018267–21 (2018).

[4] Stoitzner, P., Stössel, H., Romani, N. & Pfaller, K. A Close-Up View of Migrating Langerhans
Cells in the Skin. Journal of Investigative Dermatology 118, 117–125 (2002).

[5]  Weigelin,  B.,  Bakker,  G.-J.  & Friedl,  P.  Intravital  third harmonic generation microscopy of
collective melanoma cell invasion: Principles of interface guidance and microvesicle
dynamics. Intravital 1, 32–43 (2012).


	Sensing their plasma membrane curvature allows migrating cells to circumvent obstacles
	Ewa Sitarska1, Silvia Dias Almeida1, Marianne Sandvold Beckwith1, Julian Stopp2, Yannick Schwab1, Michael Sixt2, Anna Kreshuk1, Anna Erzberger1 and Alba Diz-Muñoz1


