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Actin-based dynamics
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Hela cell, images Charras&al, JCB, 2006
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Many microscopic mechanisms



P.M. Bendix et al

Contractility measured in units of Pascal
( like a pressure or an elastic modulus)

{ Vu=10" Pascal




How to describe?
P.C. Martin, O. Parodi, P. Pershan

Generalized Hydrodynamics

Conserved quantities, Broken symmetries

e Actin (monomer+polymer)
* Myosin (bound, unbound)
e Momentum (force)

e Polarization




Stress ©
Harvard
Choice Orientation dynamics

ATP consumption rate

Fluxes (myosin, actin, cytosol)

Velocity Gradients
Orientation direction gradients VP

Chemical potential difference A= U p— U,pp — Hp

Chemical potential gradients Vu, ., VU, VUL,




Find

Short time: Physics of gels + motors

Maxwell Time: 7T,

Long time: Physics of liquid crystals + Motors

Motors?

Contractility
Self-organisation
Instabilities at long length scale




2nvap — B1Hap + CApQap
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Myosin give rise to a global tension

Micropipette aspiration experiment U. Schulze, J. Roensch, E.
Paluch
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Pure Shear (Elongational Flow)
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Actin: oo=0
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Xenopus Egg Wound healing

C.A. Mandato, W.M. Bement




