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Trajectories of T-cells on sinusoidal substrate
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The greater the curvature, the greater cell migration is contained in the valleys of the substrate [1]. The cell is triggered by cell-scale
curvature, this phenomenum named “curvotaxis” leads cells toward concave areas [2].

Does the curvature triggers inner signal pathways or limits mechanically cell

migration?

Development of a stochastic agent-based model

Results
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What is the strategy of the cell to measure curvature ?
h’ LT

Does the model behaves like cells ? a flat substrate study
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Validation of the model on flat substrate :

Mean Square Displacement (MSD) and Velocity
Autocorrelation Function (VACF) are calculated (red
curves) and compared with experimental data (blue
curves) [3] --> the model behaves like cells

It gives parameters independant with curvature

At, = 0,2h
T=2,5h
Vm = 50pm. b1

Does the curvature activates signal pathways (f=1) or not (=0) ?
trajectories of cells on curved substrate
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Mean curvature : H(z,y) =
(z,9) 2(1 + h?.,,;)?’/2

Local_metric Cell-scale metric
Direction of
migration

~ C = max Ho —

C = gradH € -

Ref.

Bigerelle, and K. Anselme. Curvotaxis directs cell migration through cell-scale curvature landscapes. Nature Communications, 9(1) :3995, 2018.

[3] G. Passucci, M. E. Brasch, J. H. Henderson, V. Zaburdaev, and M. L. Manning. Identifying the mechanism for superdiffusivity in mouse fibroblast motility. PLoS Computational Biology,

15(2) :e1006732, 2019.




