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Flexibility and plasticity of the tubulin lattice within assembled microtubules
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We investigated the dynamic changes of X-ray fiber diffraction from brain
microtubules (MTs) on rapid cooling at SPring-8. This is the first example to show the
temperature-dependent structural dynamics of supramolecular compounds, and we obtained the following

four new findings. The first is that MTs have the different rate of shrinkage on cooling in the
length and diameter directions, which is a direct proof that tubulin molecules undergo structural
changes at low temperature. The second is that 17 degrees is the critical temperature at which the
MT structure can be maintained, the third is that the cooling shrinkage rate clearly changed
depending on MT stabilizers (paclitaxel and laulimalide), and the fourth is that the difference in
structures between depolymerization and repolymerization was observed by investigating diffraction
patterns during re-warming. This study would be an epoch-making one that is proposing a new tool to
investigate the dynamic features of MT structures.
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