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The pseudorabies virus (PRV) is a member of the alphaherpesvirus subfamily of the 
herpesviruses, and is often used as a model to study general aspects of this virus 
subfamily (Pomeranz et al., 2005, Microbiol Mol Biol Rev). The alphaherpesvirus 
subfamily contains closely related viruses of man and animal, including the human 
herpes simplex virus type 1 and type 2 and varicella zoster virus and different animal 
pathogens, including PRV in pigs, equine herpesvirus 1 in horses, bovine herpesvirus 
1 in cattle, and Marek’s disease virus in poultry.  
The alphaherpesvirus US3 kinase is a conserved multifunctional serine/threonine 
kinase that plays a role in several processes, including regulation of actin dynamics, 
egress of virus particles from the nucleus and apoptosis. Recently, we identified group 
A p21-activated kinases (PAKs) PAK1 and PAK2 as important effectors in the PRV 
US3-mediated rearrangements of the actin cytoskeleton (Van den Broeke et al., 2009, 
PNAS). Here, we investigated if PAKs are also involved in other functions mediated 
by US3. Like US3, PAKs have been reported to display anti-apoptotic properties 
(Rudel and Bokoch, 1997, Science; Schurmann et al., 2000, Mol Cell Biol). Using 
PAK1-/- mouse embryonic fibroblasts (MEF) and PAK2-/- MEF, we found that PAK1 
plays a significant, yet relatively minor role in the US3-mediated protection of cells 
against apoptosis induced by PRV infection or staurosporine addition, while PAK2 
appeared not to be involved.  
On the other hand, we obtained indications that PAK2 may be an important protein in 
the US3-assisted export of progeny virus from the nucleus, which occurs via transfer 
of virus via the perinuclear space to the cytoplasm. Infection of cells with US3null 
PRV results in accumulation of primary enveloped virions in the perinuclear space 
(Wagenaar et al., 1995 , J Gen Virol; Klupp et al., 2001, J Gen Virol). In PAK2-/- MEF 
cells we found a similar amount of virus particle accumulation in the perinuclear 
space upon wt PRV infection as in control MEF cells infected with US3null PRV, 
while this was not the case in PAK1-/- MEF cells. In addition, the perinuclear space 
showed dilations in PAK2-/- MEF cells upon infection, while the perinuclear space 
was regular in control MEF and PAK1-/- MEF cells.  
Taken together, these data point at a significant yet minor role of PAK1 in the anti-
apoptotic activity of PRV US3, and a possible role for PAK2 in structural integrity of 
the nuclear envelope and in nuclear export of PRV. These data further point at 
separate roles for PAK1 or PAK2, both in cell biology and in PRV infection. 
 


