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We have developed a method to integrate biomolecular motors system, microtubule an
d kinesin, into assembled structures through active self-organization. Here, we examined the roles of inte
rnal and external factors in active self-organization of microtubule. We found that 1) lattice structure o
f microtubule is a key factor by tuning which the rotational motion of ring-shaped microtubule assembly co
uld be controlled, 2) interface such as boundary between air and buffer has a pronounced effect on the mor
phology and organization of microtubule and 3) external perturbation, e.g., stretching stimuli can be empl
oyed to regulate the morphology of microtubule assemblies which in turn resulted in highly ordered structu
re with a specific orientation.
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