Directed Motion in the Cell

A fish keratocyte crawls rapidly using
actin-based motility. Speeded up 30x.

http://www.youtube.com/watch?v=RTjYXBnMcgs

Vesicles trafficking along axon of chick dorsal root ganglia neuron.

(Upper) Fluorescent image of CM-Dil, (Middle) DIC image, (Lower)
Merged image.

Goshima et al. J. Pharmacol. Sci. 114: 168-79 (2010)



Translational Motors
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Translational Motors

Kinesin on mir | http://multimedia.mcb.harvard.edu/
S O cotubulus https://www.youtube.com/watch?v=wJyUtbn0O5Y




AFM Motor Protein Studies
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High-speed AFM video of myosin V on
actin
Kodera et al. Nature 468 (2010)



Optical Tweezer Motor Protein Studies
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Fazal & Block. Nature Photonics 5 (2011)
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Motor Proteins
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Basics of Cell Motility
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A ’ ' S Blanchoin et al. Actin Dynamics, Architecture, and
http://scienceblogs.com/transcript/200 Mechanics in Cell Motility. Physiol. Rev. 94 (2014)
6/07/26/actin-differentiation-through/ DOI: 10.1152/physrev.00018.2013



How can a polymer “push”?
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OKuo, 2000

http://pages.jh.edu/~cmml/emph_ListSteps.html



Actin vs. Microtubuli
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Forces by Polymerization of Cytoskeleton Filaments

(A)  bead in optical trap (B)  acrosomal bundle

growing barrier
filament

[

actin filaments

filament bundle microscope
: L objective
bead barrier 2 um
(@)} (D) b
PR RG>
{/.’
tubulin subunits actin subunits 200
4 4 250
s _ > 200
zZ =z £
e 2 a2 v 150
) ] Y
o Y L
L . —-_/me 100
0 .
' 0 50
[ L1 L1 0
growth T 100s 35s 0 50 100 150 200
catastrophe time (min)

Kerssemakers et al. Nature 442 (2006), Footer et al. Proc. Nat. Acad. Sci. 104 (2007), Parekh et al. Nat. Cell Biol. 7 (2005)
http://book.bionumbers.org/how-much-force-is-applied-by-cytoskeletal-filaments/



