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Research Summary:

The motor proteins MCAK belonging to the kinesin-13 family are crucial for reg-
ulating microtubule dynamics during cell division. Recent experimental obser-
vations have shown that MCAK uses surface diffusion on the microtubule as an
effective way to enhance the rate of its binding to the microtubule ends, thus in-
ducing its depolymerization. We have developed a mathematical model of this
process based on the dynamical instability mechanism and random walk the-
ory. Our theory shows how the kinetic parameters are modified by the action of
MCAK and the predictions are verified against experimental results.

The search, capture and segregation of chromosomes by microtubules during cell
division is a fascinating process. The central question of how microtubules ac-
complish this task within a reasonable time scale, to a high degree of precision,
is still unanswered to a large extent. A systematic study of this problem using
stochastic dynamics and numerical simulations is currently being pursued.
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