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Here we show the periodic circumferential actin cables were originated from
the actomyosin nanoclusters at apical cortex of the tracheal epithelial cells. During expansion of
the tracheal tube, the nanoclusters showed dynamic circumferential motility and biased-fusion that
leaded to the directional cable formation. The clustering of actin filaments were dependent on
crosslinkers, whereas sensing of the tubular axis were strongly dependent on the formin family
protein. Based on our computational simulations with feasible parameters, the regularly-spaced
clusters were self-organized by the interplay of actin filaments and crosslinkers, which also ruled
the size and distance between the clusters. Altogether, we propose the self-organized actin
nanoclusters as functional units which are sensitive for tubular axis, thus enables the periodic
circumferential patterning in the tubular development.
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