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Controlling cell migration and invasion with physical cues 
 

Cell migration is a crucial event in tissue development, wound healing, inflammation and tumor 
formation. In vivo, cells evolve in a complex environment and encounter narrow spaces that could 
favor or prevent migration. These interactions can be studied by incorporating micro- and 
nanotechnology-related tools. The design of substrates based on these technologies offers new 
possibilities to probe the cellular responses to changes in their physical environment. 
One of the devices we developed, micropillar substrates, is used to measure cell generated forces and 
study the impact of substrate stiffness on cell functions. Here we propose to develop and use 
micropillar substrates to study the influence of substrate confinement on cell migration and invasion 
propensity (Ghibaudo et al. Biophysical Journal 2009). This can be achieved by changing the 
dimensions of the micropillars whose geometrical parameters can be easily tuned by microfabrication. 
To vary the topography and confinement, elastomeric substrates were designed that contain ordered 
micron-sized pillars (~5-10 µm in diameter, from a few microns to tens of micrometers in height and 

edge-to-edge distances ranging from 2 microns 
up to around 10 µm) allowing cells to encounter 
flat surfaces and topographical features. 
The goal of the internship will be to develop in-
plane micropillar substrates whose geometry 
can be easily tuned to control and analyze cell 
migration as well as a novel invasion assay 
(Figure 1). We anticipate that the versatility of 
this method will offer new opportunities for 
fundamental research in cell biology, but also in 
cell therapies and drug screening. 
 
In this project, we propose to: 1) optimize 

substrate constraints to study cell migration and invasion; 2) analyze transmigration processes and 
cytoskeleton adaptation; 3) provide cell sorting-based assays. 
The project is supported by ERC Proof of Concept 2019. 
 
Methods: soft lithography techniques, particle imaging velocimetry (PIV), molecular biology, cell 
culture, immunofluorescence microscopy, live cell microscopy and/or in cell biophysics and Image 
analysis. 
 


