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Outline

• Physics of cortex

• Cytokinesis

• Active tissue 
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Two component description

(Homogeneous myosin distribution)

A. Callan Jones, F. Jülicher
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Permeation versus gel viscosity

+Conservationequation :
d(rvz )

dz
=- kdr

+boundarycondition :r(z = 0)v(z = 0) = r0vp



Condensation/wetting transition:
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Active wetting transition



Symmetric case + bulk polymerization

+Conservationequation :
d(rvz )

dz
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L929 Cell, myosin GFP, J. Sedzinski, E. Paluch

Cytokinesis 



Challenges

• Orientation pattern and flow

• Cell division failure

• Constriction dynamics (non monotonous)

• Constriction time independent of initial size

• Constriction speed decreases when turn 

over increases
Facts: Myosin and Actin densities constant

Width of extra contractility scales with size





Actin :  a = 0



Contractility provides 2d tension 
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Gel conservation law

Simple balance:
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Contractility generates flow

Intrisic instability in active viscous 

thin layers :
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Stationnary thickness :

Flowtime :t =
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Cortex renewal time :kd
-1
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Gel conservation :
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Hervé Turlier, Basile Audoly

2d curvilinear contractile fluid 

Laplace’s Law





Sand-dollar zygote

G Von Dassow



Cell division success/failure



A. Carvalho & al. Cell 137(5) 2009



Non monotonic constriction rate



Changing turnover
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Why division time independent of initial size?

Dissipationdue tocortex "viscosity":
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Explains:

• Discontinuous character of the transition

• Constriction time independence if furrow 

width scales like initial radius

• Correct order of magnitude

• Effect of furrow width at constant extra 

contractility

• Non monotonic constriction rate

• Slowing down upon increasing turnover 



Are Tissues Active?



Colon Carcinoma







What do we learn?

• Response time<5 min

• Deformation stable for one day

• Deformation maximum in the center
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 OKwith : t 2 days

Requires anisotropy:

s ij =usual terms+V (P)nin j likecortex : activematter
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