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Caspase, an executioner of cell death, also exhibits non—lethal functions. I have analyzed the mechanisms and
functions of caspase in both lethal and non—lethal scenarios, using Drosophila and human cultured cell lines. I have
discovered that one splicing isoform of human Caspase—7 localizes to the mitochondrial matrix. In this research, I
aimed to elucidate physiological functions of caspase in the mitochondrial matrix. First, | analyzed expression of
the isoform in JFCR39, a panel of 39 human cancer cell lines. However, I couldn’ t detect it, suggesting that the
expression is low or limited only in specific conditions. Thus, I couldn’ t conduct functional analysis. Meanwhile, I
established an experimental system to analyze localized caspase activation inside the cell beyond the
mitochondrial matrix. Using this system, I found that caspase activation peaks earlier at the plasma membrane
(PM) during apoptosis. Mechanistically, I found that the activation is driven by the interaction between Caspase—
7 and phosphatidylserine (PS) at the PM. Physiologically, I found that the activation facilitates rapid externalization
of PS, an “eat—me” signal of apoptotic cells. Overall, while I was unable to advance the initially intended research,
I discovered an unexpected caspase activation pattern and characterized its molecular mechanism and
physiological function.




