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Elucidation of novel functions of VCP, a major ATPase in the cell
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Organisms respond to environmental changes and maintain homeostasis in them.

Starvation is a representative of the environmental changes we encounter on a daily basis. We have
assumed that VCP, the most abundant soluble ATPase in cells, is a key molecule that controls
intracellular energy production and consumption. In this study, we showed that there is a previously
unknown mechanism that protects cells from starvation: when PC3 and other prostate cancer cells are
starved, VCP senses a decrease in glutamine and changes its localization to aggregate-like
structures, thereby reducing the amount of free VCP, then suppressing mitochondrial activities, and
inhibiting ROS production, and the resulting ferroptosis (cell death). In addition, we found that
KUS121, a compound that specifically inhibits the ATPase activity of VCP, can dramatically improve
the pathological conditions of renal reperfusion models and traumatic knee arthropathy models.
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