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    Abstract
Mechanical force applied by the actomyosin contractile ring plays an essential role in separating the daughter cells during cytokinesis, the last stage of cell division. However, it remains largely unknown how the dividing cell senses and adapts to this force. We discovered that fission yeast recruit Pkd2p, a putative force-sensing ion channel, to the cell division site in cytokinesis. Pkd2p is an essential protein and the homologue of a human mechanosensitive channel polycystin-2 that is associated with Autosomal Polycystic Kidney Disease (ADPKD). Depletion of Pkd2p resulted in 50% faster constriction of the contractile ring, compared to the wild type cells. This led to strong defects in the septum assembly and the abscission of daughter cells. The pkd2 mutant also showed strong positive genetic interaction with the SIN signaling pathway that regulates fission yeast septation. Many pkd2 depleted cells deflated temporarily under mechanical stress, losing ~30% of their volume. They activated the MAPK kinase Sty1p-mediated stress response pathway and suspended many essential cellular processes including mitosis and cytokinesis, leading up to their recovery in 30 min. We concluded that Pkd2p attenuates both the contractile ring constriction and the SIN pathway in cytokinesis, potentially as a putative force-sensing channel.
Highlight summary for TOC In studying how cells sense the mechanical force in cytokinesis, we discovered that fission yeast Pkd2p, a putative mechanosensitive channel, localizes to the cleavage furrow. It attenuates the contractile ring constriction and the septation signaling pathway. Its depletion resulted in cytokinesis defects, deflated cells and stress responses.
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