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Outline

●   Directional sensing and motility of eukaryotic cells

●   Model reaction-diffusion system

●   Phase separation instability

●   Detection of slight anisotropic signals

●   Monte Carlo results



Eukaryotic cells

 



Eukaryotic cells

 

Many eukaryotic 
cell types form 
multicellular aggregates 
by motion
directed by 
chemical signals



Dictyostelium

 



Blood vessel formation

 



Aggregation guided by 
chemical signals

●  Formation of tissues, in particular:
   -    Blood vessels
   -    Nervous system

●  Healing of wounds

●  Cells of the immune system navigating to sites   
 of inflammation



Aggregation is possible 
thanks to:

         1. Motility

         2. Sensing
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Association processes:

Catalytic processes:
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Effective potential, depending on the
number of activated receptors and
the total number of available enzymes 

Total number of E- enzymes in the cell

Cell surface
Cell volume



V

φ



Parameter values
at initial time
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Monte Carlo simulation

10242 sites
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D 0.1 – 2 μm2/s
 
[Rec] 0 – 100 nM ~ 0 – 105 / cell

[L+], [L-] 500 nM ~ 106 / cell

[E+], [E-] 5 - 50 nM ~ 104  - 105 / cell

k
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The phase separation scenario explains in simple terms:

● The large amplification of shallow chemotactic gradients
● The fact that cells do not respond to uniform stimulation
● Stochastic cell polarization
● The formation of small phosphoinositide clusters for low 
    levels of stimulation

Conclusions
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