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    Abstract
To undergo mitosis successfully, animal cells need to acquire a round shape to provide space for the mitotic spindle. The mitotic cell achieves this by deforming the surrounding tissue, a process which is driven by forces emanating from actomyosin contractility. Cancer cells are able to undergo cell division in mechanically challenging environments such as the increasingly crowded environment of a growing tumor suggesting an enhanced ability of mitotic rounding in cancer. Here, we show that epithelial mesenchymal transition (EMT), a hallmark of cancer progression and metastasis, increases mitotic rounding strength and thus promotes the ability of post-EMT cancer cells to reliably round up in mitosis. In addition, we show that the stiffness and contractility of interphase cells is reduced through EMT, suggesting that mitotic rounding is further promoted by reduced mechanical resistance of neighboring interphase cells. We report evidence that cell-mechanical changes upon EMT may be accounted for by an EMT-induced rise in activity of Rac1, which causes reduced contractility and cytoskeletal stiffness in interphase, while it leads to the opposite cell-mechanical phenotype in mitosis. We thus unveil a new mechanism of enhanced mitotic cell rounding through EMT suggesting an EMT-associated improved ability for cell division in the confined environment of a tumor.
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