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OBJECTIVES

RESULTS (CATASTROPHE FREQUENCY)

MODEL
Polymerized tubulin

Ø Determine how variations in model parameters, the
initial tubulin concentration, and the pausing rate,
can alter the parameters that empirically describe
MT dynamics (catastrophe frequencies with respect
to distance and time).

Ø & ', ), * : Density of growing MTs of length ' and cap size ) at time *.
Ø v ', * : Density of shrinking of MTs of length ' at time *.
Ø Q ' ∗ , ), * : Density of pausing MTs of length ' ∗ and cap size ) at time time *.
Free tubulin
Ø , * : Concentration of GTP(Guanosine triphosphate) tubulin.
Ø -(*): Concentration of GDP(Guanosine diphosphate) tubulin.
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Ø Develop and simulate a model for MT dynamics to
describe growth, shortening and pause..

Ø Determine the amount of time a MT spends in each
of the growing, shortening, and pausing states.
Figure 4: Model Schematic
showing the flow of tubulin
between the different phases of
dynamic instability
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Model Equations
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Microtubules (MTs) are protein polymers found in all eukaryotic
cells. Made up of protein heterodimers. MTs are important in the
sense that:
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INTRODUCTION

Figure 5: Catastrophe (w.r.t both pausing and growing times) decreases
with initial concentration of tubulin and also decreases with the pausing rate.
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Figure 1: Structure of the Microtubule
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Figure 6: Peeks of the kymograph in (b) correspond to times at which R(t)=0 in
(a). (c) shows tubulin in polymerized states
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Ø Reduce model complexity to study the corresponding ODEs which describe
the the tubulin in each polymerized compartment and free tubulin (see ODE
simulations in Fig. 6(c))
Ø Simulate the above ODE system to study the stability of the ODEs (identifying
stable and/or unstable limit cycles, spirals, nodes)–

Figure 2: Functions of the Microtubule (MT)

Ø Continue to study how variations in other model parameters affect growth rate
and Catastrophe frequencies with respect to distance and compare these to
experiments to provide insight into the mechanisms involved in MT pausing
Microtubules(MT) shrink after
growing

Ø How much does the incorporation of the catastrophe component change the
original catastrophe definition?

Catastrophe

CONTACT
Microtubules(MT) shrink after
pausing.

Figure 3: Dynamic instability of Microtubules(MT)
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