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Elucidating the mechanism for diffusion of microtubule-binding proteins using charged
nanoparticles.
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Several types of motor proteins such as KIF1A, MCAK, and dynein are known to show
diffusional motion along microtubules. To elucidate the role of electrostatic interaction on
this motion, I measured the interaction between positively charged nanoparticles of 60 nm
in diameter and microtubules. The particles interact with microtubules in a
charge-dependent manner and showed one-dimensional diffusion along microtubules. The
motion was analyzed using a Michaelis-Menten type kinetic model. The result revealed
that there are two-states: “diffusion” and “binding”, during the diffusional motion.
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Itsushi Minoura, Eisaku Katayama, Ken Sekimoto,
Etsuko Muto (2010)

One-dimensional Brownian motion of charged
nanoparticles along microtubules: A model system for
weak binding interactions.
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@ Itsushi Minoura, Seiichi Uchimura, Etsuko Muto
How does the charge distribution of microtubules
affect the one-dimensional Brownian motion of
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The role of extended C-terminal tail of tubulin on
weak-binding interaction between motor proteins and
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Is the tubulin C-terminus tail necessary for the
1D Brownian motion of KIF1A? (KIF1A ®—&k
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® Itsushi Minoura, E. Katayama, K. Sekimoto,
S. Uchimura, M. Degawa, E. Muto

Three-state model for one-dimensional Brownian
motion of charged nanoparticles along
microtubules.
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©® Masashi Degawa, Itsushi Minoura, S.
Uchimura, E. Muto

C-terminal tail of tubulin nonessential for
Brownian motion of KIF1A
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