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Elucidating cell physical properties that determine the rate and directionality
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To understand how tissue shape is determined during morphogenesis, it is
critical to uncover how cell mechanics tune morphogenetic cell processes, including cell
rearrangement. The Cell Vertex model (CVM) has been widely used to address this question. Previous
studies, however, mostly relied on summary statistics when evaluating model parameters from in vivo
data. Here, we developed a new method to infer CVM parameters from the image data of epithelial
tissue. This method estimates model equations and parameters based on an observed relationship
between cell geometry and forces, namely, cell junction tension and cell pressures. We showed that
the accuracy of inference was greatly improved compared with previous methods. Next, we used our
method to identify a link between mechanical parameters and cell rearran?ement in Drosophila. Our
data suggest that the anisotropy of a negative spring constant of the cell junction governs the
speed and directionality of the cell rearrangement.
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