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Motor teams : 
A cell biology perspective 



Molecular Machines at work inside a cell 

Dufrene et al, 2011 

Molecular Forces   
1-10 pN 
 
Cellular Forces  
10 -1000 pN 
 
Heterogeneous, Difficult 
to measure 
 
Contribution of individual 
molecules? 

Rotary ATPases 
DNA machines 
Polymerization 
Membrane deformation 
Cell-Cell adhesion 
Linear Motors … 



Microtubule Motors 

Inner Life of the Cell 



Kinesin and Dynein at Work … 

Deacon et al 
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On each Cargo… 



W
elte et al, 2004 

Tug Of War  Switch  

Welte et al, 1998, Gross et al, 2002 

Motion of Lipid droplets in Drosophila embryos 



•  Stochastic transitions between two species of motor 
yields  Bidirectional motion 

•  Tuning of single-motor parameters  
•  No need to invoke a third “coordination complex” 



PNAS, 2009 

5.5 pN                       1.1 x 5 = 5.5 pN 



Kinesin motors have a problem working together  
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Force = Distance * KTRAP 



Dynein has no such problem !! 



iBiology.org, Ron Vale 
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Mallik et al,  
Nature 2005 



Arpan Rai  et al, Cell (2013) 
Mallik et al, Nature (2005) 

It’s Gear may help Dynein to work in Large Teams 



Teamwork in Motors.  
A Matter of Life and Death …  

Ashim Rai et al, Cell (2016) 
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