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Molecular apects of Microtubule
Dynamic Instability
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MT polymerization depend on tubulin critical
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Microtubule dynamic instability
GTP hydrolysis and GTP cap
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« GTP hydrolysis and Catastrophe »
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« GTP-Remnant and Rescue »
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MT dynamic instability in living cells



Microtubule Dynamics regulation in cells
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Microtubules / EBs system in Living Cells
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Adapted from Maurer et al., 2012 and 2014

End-Binding proteins bind to and regulate the structural
MT « stabilizing » cap
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EB end tracking and dynamic instability are mechanistically linked



Detection and Tracking of EB3-GFP

Computational measurement of MT dynamics




The Microtubule Tageting Agents

Classification depending on the binding site on tubulin

> vinca-alkaloids Vincristine Taxol Colchicine
(intérieur du MT)

- MT destabilisers
Extrémité (+)

> Taxanes
- MT stabilisers

» Colchicine
- MT destabilisers

Extrémité (<)

vincristine W taxol colchicine
Domaine «axol»

Domaine Domaine «colchicinen»
«vinca-alkaloides»




Microtubule/Tubulin as an Anticancer Target

Microtubule CLASSIFIED ACCORDING Microtubule
DESTABILIZERS THEIR EFFECTS AT HIGH STABILIZERS
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Vinflunine Paclitaxel
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At “high” concentrations microtubule-targeting agents (MTA) affect
the microtubule polymer mass
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MTA suppress MT dynamic instability at intermediate
concentrations and increase it at low concentrations
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Low and intermediate concentrations of MTA differently
affect mitotic progression
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Honoré et al., 2008

Low concentrations of MTASs inhibit cell motility

Control Vinflunine 1 nM
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vinflunine inhibits EB1 accumulation at microtubule + End

Red: Tubulin-mcherry
CONTROL Green: EB1-GFP Vinflunine 1 nM
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Patupilone inhibits EB1 accumulation at microtubule + Ends
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Pagano et al., Biochem Pharmacol 2012

Low concentrations of patupilone inhibit EB1 accumulation
at MT + end in cells
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Does the decrease of the EB stabilizing cap favor
MT catastrophes in cells?



Patupilone anti-migratory effect is linked to the induction of
MT catastrophes in U87 Glioblastoma cells
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Pagano et al., Biochem Pharmacol 2012

Low nanomolar concentration paclitaxel increased MT
dynamics in vitro in presence of EBs

Paclitaxel
100 nM

Control

In vitro tip tracking assay
EB3-GFP-Kymographs

GR SR Cata Rescue n
(um/min)  (um/min) fr fr.
(per (per
min) min)
Control 3.87+£1.0 19.09 1.72 % 2.12 62
16.0 0.1 +0.3
Paclitaxel 41314 17.87 2.10 3.79 37
1 nM 11.2 +0.1 0.4
Paclitaxel 48915 21.30 £ 2.62 577 38
10 nM 15.8 0.2 0.6
Paclitaxel 59915 28.12 296 4,57 50
100 nM 25.8 0.1 0.5

EBs sensitize MT to the action of
MTAs and allow such peculiar
increased dynamics at low
concentrations



MTAs affect MT aging
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Effect of drugs differ according the presence or the
absence of EB proteins
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EB1 a bad prognostic marker in Glioblastoma
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Percent survival
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EB1 overexpression sensitize to MTASs in vivo
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EB1 DETYROSINATION

Pro-migratory VEGF increased EB1 comet length in
endothelial cells

+ VEGF 10ng/ml

0 5 10 20 VEGF (ng/ml)

- S W - —

- w— J— Tubulin

Rovini et al., Plosone2013



Pro migratory VEGF induced EB1 detyrosination
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it induces EB1 retyrosination and decreases EB1 comet length

Vinflunine abolishes VEGF effect:
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Anti-migratory effect of Vinflunine is correlated with inhibition of
EB1 accumulation at MT + end and EB1(re)tyrosination

Correlation between Correlation between EBI comet
EBI comet length and EBI-EEY length and cell migration
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Model for anti-migratory effect of MTASs
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Microtubule Targeted Drugs
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