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 Three fundamental cytoskeletal filaments 

Actin Microtubules (MT)    Intermediate Filaments (IF) 
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 Cell Crawling 
 Phagocytosis 
 Cytokinesis 
 Muscle contraction 
 Gastrulation 

Top left: mouse fibroblasts in scratch wound assay  (3h). Top right: mouse melanoma cell (20min).  
Bottom left: a chick fibroblasts (2h).  Bottom right: trout epidermal keratocyte (4min). 

fig3.mov
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 Assembly/Disassembly of Monomers Subunits 

 Treadmilling of monomers keeps a flux of 
subunits but a steady-stead length.  



5 

 Hydrolysis of ATP or GTP is coupled to cytoskeletal 
assembly 

 ATP + H2O  ADP + Pi 

 GTP + H2O  GDP + Pi 

 ATP, GTP synthesized in  
 mitochondrial 

DAPI, Phalloidin, Mitotracker 
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 Most versatile and abundant protein of cells 

 G-actin: 375 amino acids, 42 kDa Stress Fibers &  
Focal Adhesions 

Microvilli Myofibrils 

Lamellipodia 

Stress 
Fibers 
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 Assembly is regulated by ATP binding 

 

 

 

 

 

 

 

 Six major isoforms of actin found in different 
tissue that differ by their N-terminal sequence 
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A) Treadmilling 

B) Nucleation 

C) Crosslinking 

D) Disruption 

E) Regulation 

 

Thymosin sequesters  
free G-actin 

ATP-actin 
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 Hollow, stiff filaments that direct traffic  

 Tubulin: 50 kDa 
Cilia (axoneme) 

Star-Like Mitotic Spindle 

MTOC 
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 Heterodimers of a-tubulin and b-tubulin 

GTP/
GDP 

GTP 
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 Free ends 
abruptly 
alternate 
between 
assembly & 
catastrophe 
phases. 
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 Defines cell shape and mechanical properties  

 Major types: lamins, vimentin, desmin, keratins, 
neurofilaments. Strength (vimentin, desmin) 

Axons 
(neurofilaments) 

Nuclear Lamina 
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 Intermediate filaments (blue), plectin (green), 
Microtubules (red), anti-plectin labelled gold 
particles (yellow) 
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 ACTIN-SPECIFIC DRUGS  

 Phalloidin binds and stabilizes filaments  

 Cytochalasin caps filament plus ends  

 Latrunculin binds subunits and prevents their 
polymerization  

 MICROTUBULE-SPECIFIC DRUGS 

 Taxol binds and stabilizes microtubules  

 Colchicine binds subunits and prevents polymerization  

 Nocodazole binds subunits and prevents polymerization 
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 Stiff polymer filaments form a soft cell 

Actin 

Intermediate 
Filament 

Microtubule 

10 nm 
 

E ~ MPa 

5-9 nm 
 

E ~ GPa 

25 nm 

 
E ~ GPa 

Cell 
E ~ kPa 

Cell 
Membrane 

3-10 nm 
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http://www.youtube.com/
watch?v=ren_IQPOhJc 
 

http://www.ebsa.org/npbsn41/pictures/sarcomere.gif
http://www.youtube.com/watch?v=ren_IQPOhJc
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 Transient bundled structures 
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http://scienceblogs.com/transcript/upload/2006/07/emfig2.jpg
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 An interesting discovery by Anne 
Ridley and Alan Hall while 
studying the oncogene ras… 
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 Rho promotes CSK tension and Rac helps 
migration and cell elongation 


