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Mechanisms of cellular tensional homeostasis: measurement and analysis
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CM-FRAP Continuum mechanics-based fluorescence recovery
after photobleaching

CM-FRAP

Cells capable of proliferation possess a function called tension
homeostasis, which allows for maintaining the internal physical tension of the cell at a constant
level, thereby maintaining its structure and function. Malfunction in this ability leads to various
diseases including atherosclerosis. In this project, we developed several novel methods to measure
intracellular behavior during the cellular response in tension homeostasis. One of them, which we
named the CM-FRAP method (Continuum mechanics-based fluorescence recovery after photobleaching),
enables accurate measurement of molecular turnover rates even in the presence of complex
intracellular flows and deformations. We then revealed that the turnover of actin molecules occurs
more frequently in the central regions of mesenchymal cell types, while flow and deformation are
more pronounced at the cell periphery, providing valuable insights into mechanisms underlying
cellular tension homeostasis.
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