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Kinesins walk towards the plus end of MT

Dyneins walk towards the minus end of MT

Most cargo bound to both species

Lu et. al. J. Vis. Exp. 81, 50838 (2013)
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Motor tug-of-war
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Intracellular transport is based on molecular motors that pull  rectional transport, as briefly reviewed in the following para-
cargos along cytoskeletal filaments. One motor species always  graphs, has led many authors to reject a tug-of-war scenario and
moves in one direction, e.g., conventional kinesin moves to the  search for a coordination complex. However, as shown in this
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Stepping, strain gating, and an unexpected force-velocity curve
for multiple-motor based transport
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Bidirectional cargo transport:
moving beyond tug of war

o\ P P P William O. Hancock
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o W* \L\er Abstract | Vesicles, organelles and other intracellular cargo are transported by kinesin and
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Receptor-Ligand lifetimes under force
(P/L Selectin with monomeric/dimeric PSGL-1)
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[ Mallik et. al. Trends Cell Bio. 2013 ]

E,(F)=@(F—F_ )oa[l—exp(—(F—F_)/F,)]



Unbinding rate ( s™!)
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Mean Field: Equal load sharing between motors

Binding rate wt,=(N—n)m_,

Velocity Model v (F)=v,(1—F/nf,)

[ Muller et. al. PNAS 2005 ]
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Tug-of-war model which incorporates dynein catch
bond characteristics can reproduce both
conventional tug-of-war and co-dependent motion
characteristics.

(QUnequal load sharing between attached motors
L Coupling of kinesin and dynein mechano-chemistry
(1 Variable step sizes for dynein

dRegulation due to various cofactors
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