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Microtubule (MT) structure and
dynamics

Tubulin heterodimers Protofilament b

& -
% ? » S » & ) ' '@ Y

g a-tubulin
B-tubulin

Pause s 2 .: 2
(-) end

Growth $3HH

Catastrophe ; $5323

Unidirectional
subunit flux

Shortening :3_5' 22,

Typical MT structure Typical MT dynamic properties



Microtubule organization in vivo
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Motor proteins and MTs

Motor proteins walk along MTs Motor proteins aling MTs
(produce force)



Microtubule organization in vitro
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Bound motors walk along MTs
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MTs treadmill along a directed path MTs reorganize in the presense of motor proteins




Simulation result for NCD (low motor density)
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Simulation result for kinesin (low motor density)
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Conclusions and future work

We can reproduce patterns found in in vitro experiments.
We can produce anti-parallel bundles (like in the mitotic spindle!).

We have developed a nice E and U result (T Hillen et al. Submitted
to SIAP).

Next, we include dynamic instability and look at action of
chemotherapy drugs on MT organization (in particular, the anti-
parallel bundles).



