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Nucleation of microtubule is essential for cellular activities, but its
mechanism is unknown because of the difficulty involved in capturing rare stochastic events in the
early stage of polymerization. Combining the rapid flush negative stain electron microscopy and
kinetic analysis, we demonstrated that the formation of straight oligomers with critical size is
essential for nucleation. Both GDP- and GTP-tubulin assemble the single-stranded oligomers with a
broad range of curvature, but upon nucleation of GTP-tubulin, the distribution of curvature is
shifted to produce a minor population of straight oligomer. Our results support a model in which GTP

binding generates a minor population of straight oligomers compatible with lateral association and

further growth to microtubules. Our study suggests that cellular factors involved in nucleation
promote 1t via stabilization of straight oligomers.
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Minoura et al., 2013, FEBS Lett.
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