
Mechanobiology, 
adhesion and models



Mechanotransduc
tion: 
functional link 
between the 
sensing of 
mechanical cues 
and the 
subsequent 
biochemical 
response









Differential adhesion

• Spreading of one embryonic 
tissue over another
• sorting of cells
• formation of intertissue 

boundaries





Ising model

=> Cellular Potts model



Ising model

• Atoms sit on a lattice
• Atoms have magnetic spins 𝜎 = ±1 (up/down)
• Spins interact with nearest neighbour
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• Spins interact with imposed magnetic field   
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J – spin-spin interaction, [J]=J
ℎ – external magnetic field
𝜇 – magnetic moment



Ising model, phase transitions

Onsager’s Nobel prize: 
Solved 2D Ising Model analytically
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droplets gas

h=0, no magnetic field



Monte Carlo





Ising 

3.  Dynamics and roughness increase with T. 



Potts model

Direct application to grain boundaries

Foams: not direct



Cellular Potts model

cell index 𝜎
cell type 𝜏(𝜎)
lattice sites 𝑖, 𝚥
volume of cell 𝑣(𝜎)
target volume 𝑉
strength of volume constraint𝜆!"#


