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Cell migration is central to many biological and physiological processes and happens in a variety of way. 

The different actin networks of the cell play different roles in migration either by actively generating forces or by 

influencing the mechanical properties of the whole cell. In the case of confined migration the cell cortex is often 

compressed between the outside elements (ECM, other cells…) and the cell nucleus. It has been shown that in 

constricted microchannels mimicking such environments a perinuclear branched actin network can start 

polymerizing [1]. Furthermore in vitro experiments on branched actin network have shown a response to 

confinement in both mechanical properties and polymerization dynamics [2]. Recently the observation of actin 

waves in 3D [3] also asks questions about the formation and physiological relevance for migration of such 

complexes structures of branched actin networks. 

 We developed a new tool to study the behavior of the cortex to understand these different types of 

activities and the mechanics behind complexes actin structures. We use super-paramagnetic beads under a 

controlled magnetic field: in this situation, the beads develop their own dipolar moment and are attracted to each 

other with a known force [4]. Thanks to the macropinocytosis ability of dendritic cell we can create a system 

where we have one bead inside the cell and one outside. We can thus confine the membrane and the cortex 

between these beads and track their position with a precision around 2nm. 

This system allows for different measurements and tests upon the cell cortex. Due to the precision 

available in the tracking of the beads we can measure the thickness of the cortex at different levels of 

confinement. By combining our system with fluorescent microscopy we can observe a confined portion of cortex 

for signs of actin polymerization due to confinement. But we also record what seems to be the passage of actin 

waves between the beads. We can thus study the cortex and its dynamical features in different cases such as with 

various compressing forces or with drugs to affect the biochemical composition of the cortex. 
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