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Chick fibroblast 
Movie duration: 2 hours
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Movie from Vic Small
“Video tour of cell motility”

������������
Mouse fibroblast 
(connective tissue)
Movie duration: 3 hours

Fish keratocyte (skin)
Movie duration: 4 minutes

Mouse melanoma cell
Movie duration: 20 minutes
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Movie of monolayer of fibroblasts on a coverslip
from Sheryl P. Denker and Diane L. Barber 
JCB, 159(6), 1087-1096 (2002)

6000X real time
���	�������������� �	�����������������
Movie by David Rogers, Vanderbilt 
University (taken in the 1950s)

30X real time10 � m
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T. Pollard, Nature 422, 741-745 (2003)
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Growing actin filaments 
push membrane forward

Constant recycling of 
molecular components

disassembly

Membrane bound 
nucleators catalyze 
actin polymerization 

assembly

Adhesion molecules 
attach the actin network 
to the substrate

Actin network treadmilling:

-assembly primarily at the front

-disassembly toward the rear



��.�������
�	�
����	��.�
������
��

Svitkina TM et al. JCB. 139 397-415 (1997)
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actin filament
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Data adapted from: Abrahams et al., Biophs. J. 77 1721-1732 (1999)
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World population ~1010

Length: ~10km
Area: ~100km2

Speed: ~10km/min~600kph
Filament length: ~distance to moon

Individual molecule
Size: ~1nm

Individual human being
Size: ~1m

Molecules/cell ~1010

Length: ~10� m
Area: ~100� m2

Speed: ~cell diameter/min
Filament length: ~10cm
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Thickness 
of human hair
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cell body

lamellipodium

Cichlid 
(Hypsophrys 
nicaraguensis)
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45X real time ����
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A fluorescent image of a fragment 
fixed and stained with phalloidin

Data from a population of N=115 fragments

Black line- population average

Grey lines- individual fragments
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Phase contrast Actin filaments 
Phalloidin-AF546
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Cell frame
of reference
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0.2� m

Capping protein 
terminates 
elongation

Pollard, 
Mullins 
et al.

Filament 
branching 
generates 
new filaments

Actin 
polymerization 
drives 
protrusion

Svitkina, Borisy et al.

The actin network near the 
leading edge of a  moving cell
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KK, Z Pincus, G Allen, E Barnhart, G Marriott, A Mogilner, J Theriot, Nature (2008) 
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protrusion rate
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