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Cytotoxic T lymphocytes (CTL) induce target cell apopto-
sis when they release perforin (PFN) and granzymes
(Gzm) into the immune synapse. PFN delivers Gzms into
the target cell, but how PFN does this has been unclear.
Because PFN forms pores in the plasma membrane, Gzms
were originally thought to enter target cells via these
pores. However, these pores were too small to allow even
small dyes to disseminate into the target. Here we find
that PFN dramatically perturbs the target cell membrane,
creating pores that transiently allow Ca++ and small dyes
into the cell. However, the membrane is rapidly resealed
and the dyes are circumscribed within membrane proxi-
mal blebs. The Ca++ flux triggers a wounded membrane
repair response in which internal vesicles, including lyso-
somes and endosomes, donate their membranes to reseal
the damaged membrane. The target cell actively partici-
pates in determining its own fate during cell-mediated
death. The target cell membrane repair response is neces-
sary for target cells subjected to CTL attack to avoid necro-
sis and undergo the slower process of programmed cell
death. However, Gzms do not pass into the cell via PFN
plasma membrane pores. Instead PFN triggers the rapid
endocytosis of Gzms into large EEA-1-staining vesicles,
which then release their cargo into the cytosol to trigger
apoptosis.
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