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in vivo analysis of collective cell movement
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Morphogenetic epithelial movement occurs during embryogenesis and drives
complex tissue formation. However, how epithelial cells coordinate their unidirectional movement
while maintaining epithelial integrity is unclear. Here we propose a novel mechanism for collective
epithelial cell movement based on Drosophila genitalia rotation, in which epithelial tissue rotates
clockwise around the genitalia. We found that the moving cells exhibited repeated left-right-biased
junction remodeling, while maintaining adhesion with their neighbors, in association with a
polarized myosin Il distribution. Numerical simulations revealed that a left-right asymmetry in cell

intercalation was sufficient to induce unidirectional cellular movement. These findings support a
model in which left-right asymmetric cell intercalation within an epithelial sheet drives collective
cellular movement in the same direction.
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