Laboratory of Cell and Computational B|ology

Department of Mathematics & Center for Genetics and Development
University of California at Davis

Lamellipodial and filopodial protrusions
Alex Mogilner

actin cartex lamellipodium sUubstratum
. - —
o .
/ e
" & ~
i i

II_J "-l—-\...._.__H
e T i

| — |
actin polymerization at
| —  Plus end extends
e e — lTamellipodium

-__.:-' e
e T
i ey
" —
¢ e —
r
e T L LT e LTETRRTIRS L g 111 P

movement of unpolymerized actin

cortex under tension

s
-

retrau::tmn / . “'*-«.____.
| e e ?

anchnrage points

i B
- e S
e
i —
-~ e _
2 %
-

e AL = = LALLM~ — 11111

E1995 GARLAHD PUELIEHING

Relevant papers: http//www.math.ucdavis.edu/~mogilner/




1) Force at the
leading edge?
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3) Actin transport

2) Dynamics
at the rear?

4) Integration and
cell shape?
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Steketee et al,
MBC 12: 2378 (2001)

Krylyshkina et al. (Vic Small’s website)

Svitkina et al, JCB 2003



F-actin dynamics at the front
Grimm et al., Eur. Biophys. J., 32, 563-577 (2003)

Leading edge and actin density
are convex and symmetric:
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F-actin velocity
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- . D Arcy flow is computed and
¢t mtylr;?gjeh?o elastic stresses and G-actin distribution is Updated
nis updat strains are found (convection-reaction-diffusion

\equations are solved)

leading edge is shifted

depolymerization)

lamellipodial domain is updated

Hetwork actin




Filopodia as:
- Scaffold for lamellipodia (implies mechanical strength)
- Signaling/probing antennae (implies mechanical weakness)

Questions:
What is the mechanism of the protrusion force generation?
How are filopodia initiated?
How are filopodia maintained: actin transport?
Do filopodia have a mechanical role?

Svitkina et al, JCB 160: 409 (2003)
Convergent elongation model
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A =10um, A, =4, N>, N =25, A, ~6mm

Experiment: 4, ~14mm (D. Mullins)



Membrane resistance and G-actin diffusion:
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Inter-filopodial distance:
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