
#4 – Actomyosin network perturbations

#2 – Morphological switch leads to distinct migratory modes

Minimal assay for confined migration

#5 –Geometry dependent morphological switch

micro

#1 - Emergence of distinct morphological states on long and narrow bridges
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The migration of epithelial cells through narrow environments is crucial in tissue development, homeostasis, and cancer. We investigated this process using 
adhesive dumbbell-shaped micropatterns to observe repeated migrations through confined spaces, showing that crossing rates and migration dynamics are 
controlled by a morphological switch triggered by the bridge's aspect ratio. Cytoskeletal perturbation experiments revealed that the morphological switch relies 
on actin remodeling. By tuning the area of the adhesive zones connected to the bridge, we can tune the mechanical memory of confined migrating cells.
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Two distinct subpopulations of migratory 
cells appear on long bridges

CSI : 0.54 ± 0.09CSI : 0.29 ± 0.08
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Efficient confined migration modes requires a morphological switch 
to a compacted shape

Mechanical memory of confinement is based on the actin cortex

Check out here
what a success vs fail event is

#3 – Actin cortex act as Mechanical Memory of shape

60 min
20 µm

MCF-10A cell line:
epithelial breast cells 

Micro-dumbbell geometry

Back and forth motion:

The longer the bridge, 
the higher the crossing success rate

The presence of compacted cell shapes 
leads to more successful crossing
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Characteristic trajectories
Elongated CSI < 0.4 Compacted CSI > 0.4

Compacted cells 
are the fastest

Actin retrograde flow analysis in the lamellipodia

Higher flow speed in compacted state
Fast and polarised

Actin signal kymograph
Switch occurs upon entering the bridge

Large dataset of single cell trajectories

Compacted cells have
thick actin cortex

à Mechanical memory ß

Direct monitoring of compacted cell after drug treatment
Actin depolymerisation ROCK inhibition

Compacted cells switch to elongated upon actin 
depolymerisation and contractility inhibition

5µm
20 µm

Actin stabilisation by jasplakinolide 
prevents spreading

and maintains the compacted state
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Confined migration reveals 
long time-scale mechanical memory

Past bridge morphology predicts
future crossing morphology 
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Threshold

Back in time : insight into previous spreading events on squares

20 µm
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Cells can switch to a more 
compacted and polarised phenotype

that persists over time 
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The spreading island acts as a filter for selecting distinct morphologies

SB : 50 µm

Square area = 900 µm2 Square area = 2500 µm2
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Mediated by 
actomyosin cytoskeleton

On 2500 µm2 squares:
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The actin cortex is the main driver of shape changes,
 a thin layer of actomyosin network  that lies beneath the plasma membrane

SB : 50 µm
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