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Catch Bond In Dynein
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[ Leidel et. al. Biophys J. 2012 J

[ Luet. al. J. Vis. Exp. 81, 50838 (2013) ] [ Rai et. al. Cell 2013 ]




Single Dynein Unbinding Rate
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[ Kunwar et. al. PNAS 2011 ]

[ Nair et. al. PRE 2016 ]

E(f) €,exp[—E (f)+f/fd]

E (f)=0(f—f,)o[1—exp(=f/fo)]




Comparison with experiments
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Bidirectional Transport

Mean Field: Equal load sharing between motors

%p(m,—n_,t) = p(i’l++1,n_,t)8+(n++1,n_)+p(n+,n_+1,t)8_(n-+|_,n_+1)

+ p(n+—1,n_,t)n+(n+—1,n_)+p(n+,n_—l,t)n_(n+,n_—1)

—plnont)n(n,,n)+n(n,,n)re(n, n)+e(n, , n)

Binding rate wt,=(N—n)m_,

Velocity Model v, ( F) =v, ( 1—F/n fs) [ Muller et. al. PNAS 2005
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Position along microtubule (nm)

Tug-of-war Hypothesis
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Paradox of co-dependence

A Normal DHC-depleted KHC-depleted

- +

\ +

23

B Control DHC-depleted KHC-depleted

DI

() GFP-peroxisomes

o]
(=]

[0)]
o

N
[=]

Processes with peroxisomes (%)
ey
o

[ Martin et. al. Mol. Biol. Cell 1999 ]

O _anP anb

N
[ QaS
o e \L\QG’%

[ Ally et. al. J. Cell Biol. 2009 ]




Processivity - |
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Processivity - lii
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Processivity - IV
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Conclusions

Unidirectional transport by catch-bonded dynein motors shows non-
monotonic velocity profiles with force

Bidirectional transport by kinesin and catch-bonded dynein can exhibit
both tug-of-war and co-dependent transport characteristics in
appropriate regimes

Pause times and switch times show interesting behaviour in the
presence of a catch bond

Stochastic load sharing of motors
Incorporating the dynein chemo-mechanical cycle

Incorporating multiple step-sizes in dynein
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Processivity - |V
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Velocity Profiles
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Velocity diagram
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