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syndrome protein (WASP) and WAVE stimulate actin-related protein
(Arp)2/3-mediated actin polymerization, leading to diverse down-
stream effects, including the formation and remodeling of cell surface
protrusions, modulation of cell migration, and intracytoplasmic pro-
pulsion of organelles and pathogens. Selective inhibitors of individual
Arp2/3 activators would enable more exact dissection of WASP- and
WAVE-dependent cellular pathways and are potential therapeutic
targets for viral pathogenesis. Wiskostatin is a recently described chem-
ical inhibitor that selectively inhibits neuronal WASP (N-WASP)-medi-
ated actin polymerization in vitro. A growing number of recent studies
have utilized this drug in vivo to uncover novel cellular functions for
N-WASP; however, the selectivity of wiskostatin in intact cells has not
been carefully explored. In our studies with this drug, we observed rapid
and dose-dependent inhibition of N-WASP-dependent membrane traf-
ficking steps. Additionally, however, we found that addition of wisko-
statin inhibited numerous other cellular functions that are not believed to
be N-WASP dependent. Further studies revealed that wiskostatin treat-
ment caused a rapid, profound, and irreversible decrease in cellular ATP
levels, consistent with its global effects on cell function. Our data caution
against the use of this drug as a selective perturbant of N-WASP-
dependent actin dynamics in vivo.

phosphatidylinositol 4,5-bisphosphate; cytoskeleton; membrane traf-
fic; Arp2/3; actin comets

THE DYNAMIC POLYMERIZATION of actin into straight or branched
filaments regulates myriad and diverse cellular processes in-
cluding ion transport, membrane trafficking, and cell migration
(11, 20, 23). An important modulator of actin polymerization is
the actin-related protein (Arp)2/3 complex, which nucleates the
polymerization of actin on existing filaments to create a
branched network. Members of the Wiskott-Aldrich syndrome
protein (WASP) and SCAR/WAVE families of proteins acti-
vate Arp2/3-mediated actin polymerization, leading to distinct
downstream effects. For example, Rac-mediated association of
WAVE proteins with Arp2/3 regulates the formation of lamel-
lopodia, whereas Cdc42- and phosphatidylinositol 4,5-bisphos-
phate (PIP2)-stimulated binding of the ubiquitously expressed
WASP family member neuronal WASP (N-WASP) to Arp2/3
has been implicated in the intracytoplasmic propulsion via
actin comets of transport vesicles, organelles, and invading
pathogens (8, 9, 25).

N-WASP contains multiple domains that contribute to its
function, including a WASP homology (WH)1 domain, a
GTPase binding domain (GBD), a proline-rich region, and a
WA domain that binds to both actin and Arp2/3. The protein
normally exists in an autoinhibited state that is maintained by
cis interactions between the GBD and the conserved COOH-
terminal WA domain. Interaction with GTP-bound Cdc42 and
PIP2 relieves the autoinhibition and promotes N-WASP-medi-
ated activation of Arp2/3. Activation of Arp2/3 by WASP and
WAVE proteins can be blocked in vivo by expression of the
highly homologous WA domains of these proteins, which
function as dominant-negative inhibitors (14). However, com-
pounds that selectively inhibit individual members of these
families would enable more precise identification of the roles
of these proteins in Arp2/3-dependent cellular processes. More-
over, selective inhibition of N-WASP activation has potential
therapeutic application in preventing the spread of infectious
agents that utilize N-WASP-mediated pathways for transmission,
including Listeria monocytogenes, Shigella flexneri, and vaccinia
virus (3). To this end, wiskostatin, a chemical inhibitor of
N-WASP, was recently identified in a high-throughput screen
for inhibitors of PIP2-mediated actin polymerization (19). In
vitro studies demonstrated that wiskostatin binds to the GBD of
N-WASP and thereby stabilizes the autoinhibited conformation
of the protein (18). However, the selectivity of this drug has not
been carefully tested in vivo.

A rapidly growing number of publications have reported the
use of wiskostatin to assess the role of N-WASP in various
cellular processes (5, 10, 12, 21, 26). In some cases, the effects of
wiskostatin on these pathways were interpreted as evidence for
known or novel roles for N-WASP in cellular pathways. For
example, addition of 50 �M wiskostatin to intestinal epithelial
cells was found to inhibit the formation of nascent adherens
junctions (10). A more recent report found that addition of 10 �M
wiskostatin to B16-F1 cells rapidly dispersed mTuba-containing
puncta and inhibited membrane ruffling (12). Another report used
50 �M wiskostatin to show that N-WASP-mediated vesicle mo-
tility is a downstream event in nonclassic apoptosis triggered by
the adenoviral protein E4orf4 (21). Finally, Haller et al. (5) used
40 �M wiskostatin to demonstrate that N-WASP activation is
important for the maturation of immunologic synapses on T-
lymphocyte stimulation.

During our own studies on the role of N-WASP in polarized
biosynthetic traffic, we tested the effect of wiskostatin on a
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