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INTRODUCTION. p21-activated kinase-2 (PAK-2), but not the highly homologous PAK-1, 
is cleaved and activated by caspases during apoptosis (1). The caspase cleavage product of 
PAK-2 efficiently induces apoptosis (2) while constitutive active PAK-1 has been implicated 
to play a role in survival pathways (3,4). We have analyzed the molecular basis of the opposite 
function elicited by PAK-1 and PAK-2. 

METHODS. cDNAs encoding wild type (WT) or mutant PAK-1 or PAK-2 were transfected 
into different cell lines. Mitochondrial localization was monitored by biochemical methods and 
by confocal microscopy. WT and mutant PAKs were artificially targeted to cellular 
compartments by the addition of targeting signals to the N- or C-terminus. Apoptosis was 
monitored by microscopy and immunostaining of cytochrome c or active caspase-3. 

RESULTS. Here we demonstrate that cleavage of PAK-2 by caspases results in translocation 
of the active kinase to mitochondria and induction of apoptosis. Translocation depends on the 
kinase function because a kinase-deficient derivative of PAK-2 was not found in mitochondria. 
Translocation to the mitochondria is an absolute prerequisite for PAK-2 to elicit a pro-
apoptotic effect since artificial targeting of the kinase fragment to the cytoplasmic membrane 
abrogated the induction of apoptosis. PAK-2 artificially transported to the mitochondrial inter-
membrane space induced the release of cytochrome C. Cytochrome C release induced by PAK-
2 in vivo occurs independently of caspase function, but was efficiently blocked by Bcl-2. 
Interestingly, targeting of a dominant-negative PAK-2 kinase fragment to mitochondria 
suppressed apoptotic phenotypes induced by death receptors. Our data suggest the direct 
involvement of the PAK-2 kinase in apoptotic signaling from death receptors to mitochondria. 

DISCUSSION. We have shown that the highly homologues PAK-1 and PAK-2 kinases 
localize to different cellular compartments. Since only the PAK-2 kinase, but not the PAK-1 
kinase, targeted mitochondria, the different localization is most likely the reason for their 
function in apoptosis and cell survival or proliferation, respectively. This model is fully 
supported by the results obtained by artificially targeting the PAK kinases to different cellular 
compartment. The inhibition of TNF-induced apoptosis by dominant-negative PAK-2 targeted 
to the mitochondrial inter membrane space suggested that possible substrates or interaction 



partners might reside in this compartment. Future work will concentrate on identifying them 
and defining their role in inducing apoptosis via mitochondria. 
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