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The invasion-metastasis cascade, whereby cancer cells invade and spread to distant organs, is the main cause
of cancer related death. Thus, our ability to treat cancer is largely dependent on the elucidation of the molecular
mechanisms underlying cancer cell migration and invasion. Recent advanced biophysical techniques like
Atomic force microscopy (AFM) found that while cancer tissue is stiffer than normal tissue, malignant cells
themselves are much softer than normal cells. However, molecular mechanisms by which cell stiffness controls
cancer cell invasion and metastasis are largely unclear.

My optical tweezer analysis revealed that Plasma membrane (PM) tension of metastatic cells is significantly
lower than that of normal cells, suggesting PM tension decrease may be favorable to cancer cell to metastasize.
Consistent with this, forced decrease of PM tension in normal non-motile cells resulted in the enhancement of
their migratory and invasive abilities. These data suggest that PM tension decrease may act as a mechanical
signal that regulates cell migration and invasion. Then, | performed systematic RNAIi screening against
membrane bending BAR proteins and identified some BAR proteins which are implicated in PM tension
mediated cancer cell migration and invasion. These data suggest that PM tension dependent regulation of BAR

proteins activities is important for cancer invasion and metastasis.
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