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The binding of the S component (LukS-PV) from the bicomponent staphylococcal Panton-Valentine leuco-
cidin to human polymorphonuclear neutrophils (PMNs) and monocytes was determined using flow cytometry
and a single-cysteine substitution mutant of LukS-PV. The mutant was engineered by replacing a glycine at
position 10 with a cysteine and was labeled with a fluorescein moiety. The biological activity of the mutant was
identical to that of the native protein. It has been shown that LukS-PV has a high affinity for PMNs (Kd 5
0.07 6 0.02 nM, n 5 5) and monocytes (Kd 5 0.020 6 0.003 nM, n 5 3) with maximal binding capacities of
197,000 and 80,000 LukS-PV molecules per cell, respectively. The nonspecifically bound molecules of LukS-PV
do not form pores in the presence of the F component (LukF-PV) of leucocidin. LukS-PV and HlgC share the
same receptor on PMNs, but the S components of other staphylococcal leukotoxins, HlgA, LukE, and LukM,
do not compete with LukS-PV for its receptor. Extracellular Ca21 at physiological concentrations (1 to 2 nM)
has only a slight influence on the LukS-PV binding, in contrast to its complete inhibition by Zn21. The
down-regulation by phorbol 12-myristate 13-acetate (PMA) of the binding of LukS-PV was blocked by stau-
rosporine, suggesting that the regulatory effect of PMA depends on protein kinase C activation. The labeled
mutant form of LukS-PV has proved very useful for detailed binding studies of circulating white cells by flow
cytometry. LukS-PV possesses a high specific affinity for a unique receptor on PMNs and monocytes.

The so-called Panton-Valentine leucocidin (PVL) was
shown to differ from hemolysins secreted by strain V8, which
was isolated from a patient with chronic furunculosis (16).
Gladstone and Van Heyningen (9) have reported the nonhe-
molytic properties of PVL. Woodin (22, 23) characterized PVL
as being composed of two protein components. Epidemiolog-
ical studies have demonstrated that PVL is secreted by clinical
strains associated with abscesses, furuncles (5, 8), and commu-
nity-acquired pneumonia (13). Genes encoding PVL were
cloned and sequenced, and proteins were named LukS-PV
(32,317 Da) and LukF-PV (34,386 Da). They belong to the
staphylococcal bicomponent pore-forming leukotoxin family
(18). PVL induces the opening of Ca21 channels responsible
for an influx of Ca21 (19) and the formation of pores through
the membrane of target cells (7).

Previous work (4) showed that the binding of LukS-PV is a
prerequisite for the binding of LukF-PV and subsequent acti-
vation of polymorphonuclear neutrophils (PMNs). Binding
studies by Colin et al. (4) indicated that LukS-PV had a Kd of
6 nM and showed a maximal binding capacity (Bm) of 39,000
molecules per PMN using an iodinated toxin. Several reasons
prompted us to reevaluate this determination and to use a
simpler, nonradioactive technique. First, the radioiodination of
LukS-PV had altered its biological activity to some extent, and
second, a very high PMN concentration was used (3 3 106

PMNs/ml). In addition, we chose flow cytometry, which allows
both the analysis of low cell concentrations and fluorescence
determinations. Furthermore, since LukS-PV does not possess
any cysteine, substitution of a cysteine for a glycine was carried
out by site-directed mutagenesis in order to label one leuko-
toxin molecule with one fluorescein. In these conditions, we
could accurately analyze the binding of very low concentrations
of leukotoxin to measure its apparent affinity and to charac-
terize some of its binding properties.

MATERIALS AND METHODS

Chemical reagents. H-89, phorbol 12-myristate 13-acetate (PMA), staurospor-
ine, wortmannin, and salts were purchased from Sigma-Aldrich (Saint Quentin
Fallavier, France); yeast extract was purchased from Oxoid (Dardilly, France);
and Bacto-Casamino Acids were purchased from Difco (Becton Dickinson, Le
Pont de Claix, France).

Leukotoxin purification. Leukotoxins were produced from cultures of Staph-
ylococcus aureus strain V8 (ATCC 49775) harvested at the stationary growth
phase, as described previously (17). Briefly, the strain was grown for 17 h in YCP
medium (3% [wt/vol] yeast extract, 2% [wt/vol] Bacto-Casamino Acids, 2%
[wt/vol] sodium pyruvate, 0.25% [wt/vol] Na2HPO4, 0.042% [wt/vol] KH2PO4,
pH 7.0) at 37°C with vigorous shaking (10). The exoproteins were concentrated
after precipitation with 80% (wt/vol) ammonium sulfate and dialysis against 30
mM Na-phosphate (pH 6.5). A bulk of positively charged proteins was selected
on a Sepharose SP Fast Flow chromatography plate (Pharmacia, Uppsala, Swe-
den) after elution in 0.5 M NaCl. The resulting proteins were then subjected to
cation-exchange MonoS fast-performance liquid chromatography (Pharmacia)
and to further alkyl-Superose fast-performance liquid chromatography (Pharma-
cia) as described previously (10). Proteins were adjusted at 0.6 mg/ml in 30 mM
Na-phosphate–200 mM NaCl and stored at 280°C until utilization. Protein
purification was assessed by sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis.

Leukocyte preparation. PMNs, lymphocytes, and monocytes were prepared
from buffy coats of healthy donors of either sex, kindly provided by the Etab-
lissement Régional de Transfusion Sanguine de Strasbourg, France, as described
previously (15). Briefly, 5 ml of injectable perfusion solution (Plasmion; Lab.
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2390



Roger Bellon, Neuilly sur Seine, France) was added to 20 ml of a dilution of
white-cell-enriched blood in 0.9% NaCl (1/3, vol/vol) and left to sediment for 30
min. The supernatant was centrifuged and washed in HEPES buffer (140 mM
NaCl, 5 mM KCl, 10 mM glucose, 0.1 mM EGTA, 10 mM HEPES, 3 mM Tris
base, pH 7.3). When only PMNs were used, they were further purified as de-
scribed previously (19). Briefly, 40 ml of a dilution of blood cells in 0.9% NaCl
(1/3, vol/vol) was layered on 12 ml of J Prep (Techgen International, Voisins le
Bretonneux, France). After a 20-min centrifugation (800 3 g), the pellet was
suspended in 30 ml of 0.9% NaCl and added to 10 ml of 6% (wt/vol) dextran for
a 30-min sedimentation. Thirty milliliters of the supernatant was centrifuged for
10 min at 800 3 g. The pellet was suspended in HEPES buffer, and the contam-
inating erythrocytes were removed by a 45-s hypotonic lysis and subsequent
washing in HEPES buffer. The final suspension was adjusted to 6 3 106 PMNs/
ml, and 0.1% bovine serum albumin was added to prevent nonspecific adherence
of leukotoxin on tube walls.

Leukotoxin mutation. The luk-PV locus (EMBL accession no. X72700) previ-
ously cloned in pUC19 (17) was subcloned after NruI-HindIII (3.0-kb) restriction
into the SmaI-HindIII-linearized and dephosphorylated shuttle plasmid pCU1
(3). This new recombinant plasmid was mutated by using dedicated comple-
mentary oligonucleotides (sense, 59-POHCAATATTGAGAATATTGGTG
ATTGTGCTGAGGTAGTCAAAAGAAC-39) to obtain LukS-PV Gly10Cys
(LukSG10C). Site-directed mutagenesis was performed using the Quick Change
mutagenesis kit (Stratagene, Montigny le Bretonneux, France) in the presence of
5 ng of template (5.8 kb) and 0.4 nM (each) dedicated oligonucleotides in 50 ml
as recommended by the manufacturer. Temperatures for hybridization, elonga-
tion, and denaturation were 50, 68, and 95°C for 0.5, 3.5, and 1 min, respectively.
Initial templates were removed by an 80-min DpnI restriction, and 80 ml of XL1
Blue Supercompetent cells (Stratagene) was transformed with 2.5 ml of the
mixture as recommended. Mutated genes were sequenced (21) from Qiagen
(Paris, France) plasmid preparations, and 1 mg of positive plasmids was electro-
porated at 1.8 kV, 200 MV, and 25 mF in 80 ml of S. aureus RN 4220 (r2 m1 agr
negative) stored at 5.0 A560 units in 10% (vol/vol) glycerol. After 1 h of regen-
eration into SOC medium (TY [1% {wt/vol} Tryptone, 0.5% {wt/vol} yeast
extract, 0.5% {wt/vol} NaCl] plus 10% [wt/vol] 3,350-Da polyethylene glycerol,
5% dimethyl sulfoxide, 50 mM MgCl2), bacteria were plated onto TY-chloram-
phenicol (5 ml/ml) and incubated overnight at 37°C. Total DNA from recombi-
nant clones was prepared as described previously (17) and electroporated under
the same conditions as mentioned above into the recently described S. aureus
hlg-negative strain Newman (20). Purification of the mutated protein LukSG10C
was performed as described previously for the native protein (17).

Fluorescein labeling. The mutated protein LukSG10C was labeled with fluo-
rescein (LukSG10C*) as follows. A fivefold excess of fluorescein 5-maleimide
(Molecular Probes, Eugene, Oreg.) for a 10 mM LukSG10C solution was incu-
bated for 30 min at room temperature in 50 mM Na-phosphate–0.15 M NaCl–1
mM EDTA-Na2, pH 7.0. The coupling reaction was stopped by addition of 10
mM b-mercaptoethanol. The mixture was then desalted, the coupling yield R of
LukSG10C* was determined by the ratio of the determined concentration of
fluorescein (ε490 5 81,900 cm21 z mol21), and that of the protein was determined
by Bradford titration (Bio-Rad, Ivry sur Seine, France). The R value was deter-
mined to be 0.95 , R , 1.

Determination of the specific fluorescence of LukSG10C*. The specific fluo-
rescence of LukSG10C* was determined using a PMN suspension (3 3 106

cells/ml) incubated for 30 min with 5 nM LukSG10C*. After two washes, PMN
fluorescence intensity was measured with a spectrofluorometer (Deltascan TM
4000; Kontron, PTI, Montigny Le Bretonneux, France), and the autofluores-
cence was determined by addition of fluorescein antibody (Molecular Probes) to
quench the fluorescein fluorescence. The number of LukSG10C* molecules (N)
bound to PMNs per milliliter was estimated, after autofluorescence subtraction,
by comparison with the fluorescence of known concentrations of free
LukSG10C* added in the cuvette. Control experiments were performed to en-
sure that free LukSG10C* and bound LukSG10C* emitted the same fluores-
cence (i.e., the fluorescence intensity of different LukSG10C* concentrations was
not modified by addition of PMNs) (data not shown).

Then, the PMNs were analyzed with a FACSort cytometer (Becton Dickinson)
which was set so that calibrated fluorescent microbeads (Immuno-Brite; Coulter
Corporation, Hialeah, Fla.) displayed an identical fluorescence intensity in each
experiment. Thus, the mean PMN fluorescence intensity was expressed in stan-
dardized fluorescence units (SFU). The precise number n of PMNs in the
suspension (only fluorescent cells were counted, including dead cells, which
represented less than 5% of the total cells) was measured using calibrated
fluorescent microbeads of known concentration given by the supplier (Flow-
Count; Coulter Corporation), and the mean fluorescence intensity of PMNs,

Fm*, was measured. The specific fluorescence spF* of LukSG10C* was calcu-
lated according to the following formula:

spF* 5
Fm* 3 n

N

spF* 5 2.05 3 1023 SFU per LukSG10C* molecule and 1 SFU 5 488
LukSG10C* molecules.

Flow cytometry determinations. Flow cytometry determinations were made
using a FACSort cytometer (Becton Dickinson) equipped with a 15-mW argon
laser tuned to 488 nm. PMNs, monocytes, and lymphocytes were classically
discriminated by forward and side light scattering, and their fluorescence was
recorded according to the experiment. Variations of intracellular free Ca21 and
pore formation were determined by recording variations of the fluorescence
intensity of Fluo3 loaded in PMNs and of variations of ethidium penetrating
PMNs by pores, respectively, as described previously (15). Fluo3 or fluorescein
fluorescence intensities were recorded in the FL1 channel (lEM 5 530 nm) (in
setting conditions for Fluo3, the fluorescence of LukSG10C* was negligible and
did not interfere with Fluo3 fluorescence determination), and ethidium fluores-
cence intensity was recorded in the FL3 channel (lEM . 650 nm).

RESULTS

Leukotoxic activity of LukSG10C*. The leukotoxic activities
of the native, the nonfluorescent, and the fluorescent mutated
leukotoxins were examined by studying their abilities, first, to
open Ca21 channels (19), and second, to form pores through
the plasma membrane of PMNs (7). The cysteine substitution
and further addition of the fluorescein moiety did not modify
the activity of LukS-PV, since the intracellular Ca21 increases
induced in the presence of Ca21 (Fig. 1A) and the pores
formed in the absence of Ca21 (Fig. 1B) by the three pairs
LukS-PV–LukF-PV, LukSG10C–LukF-PV, and LukSG10C*–
LukF-PV were unchanged. Consequently, the fluorescent leu-
kotoxin mutant, LukSG10C*, was considered to be as potent as
the native protein and was used to study its binding.

Optimal concentrations of PMNs for binding studies. The
mean fluorescence intensities of increasing concentrations of
PMNs were measured by flow cytometry in the presence of 0.1
or 1 nM LukSG10C*. As shown in Fig. 2, the binding of
LukSG10C* per PMN was constant up to 1 3 105 PMNs/ml for
0.1 nM LukSG10C* and up to 7 3 105 PMNs/ml for 1 nM
LukSG10C*. These observations influenced the choice of
PMN concentrations used in this study.

Properties of binding of LukSG10C* to white blood cells. (i)
PMNs. An example of the kinetics of association between
increasing concentrations of LukSG10C* and human PMNs is
shown in Fig. 3. Different times were required for each con-
centration to reach the plateau value utilized for the evaluation
of the apparent Kd and the Bm of LukSG10C* in the absence
of Ca21. The fitting of saturation curves by nonlinear regres-
sion analysis (SigmaPlot; SPSS Science, Ehrkarth, Germany)
as shown in Fig. 4 allowed the calculation of the following
values: Kd 5 0.07 6 0.02 nM (n 5 5); Bm 5 383.2 6 62.3
SFU/PMN (n 5 5), i.e., 196,900 6 30,400 binding sites per
PMN. The binding of LukSG10C* appeared very specific,
since the nonspecific binding coefficient was 1.96 6 1.28 (n 5
5). The Hill coefficient was 1.03 6 0.03 (n 5 5).

(ii) Monocytes. The same experiment carried out with
monocytes gave the following mean values: Kd 5 0.020 6 0.003
nM (n 5 3); Bm 5 163.4 6 20.5 SFU/PMN (n 5 3), i.e.,
79,740 6 10,004 binding sites per monocyte. The nonspecific
binding was negligible, and the Hill coefficient was 1.0 6 0.1
(n 5 3).
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(iii) Lymphocytes. No measurable binding of LukSG10C*
could be detected on lymphocytes.

Nonspecific binding activity. At low LukS-PV concentra-
tions, the nonspecific binding is not very consistent, but at high
concentrations it might affect the pore formation activity of the
leukotoxin. Thus, the ability of LukS-PV to nonspecifically
bind to the membrane of PMNs and form pores in association
with LukF-PV components was assayed by incubating increas-
ing concentrations of LukS-PV with 30 nM LukF-PV in the
presence of ethidium bromide. Figure 5 shows that pore for-
mation was saturable and did not increase at concentrations
higher than 0.5 nM, which corresponds to the binding satura-
tion of LukS-PV.

Competition with other S components. In order to deter-
mine the binding capacities of the other S components of the
staphylococcal leukotoxin family, such as HlgA, HlgC, LukE,
and LukM, for the binding site of LukS-PV, increasing con-
centrations of HlgA (expressed in Escherichia coli in order to
avoid contaminating effects by HlgC, especially at high con-
centrations), HlgC, LukE, LukM, and the native protein
LukS-PV were incubated for 10 min with 1 nM LukSG10C*

FIG. 1. Flow cytometry analysis of the time course of free intracel-
lular Ca21 variations (A) and of pore formation (B) in human PMNs
after the simultaneous addition of LukF-PV and of the wild-type or
mutated LukS-PV. PMNs are either loaded with Fluo3 (A) or sus-
pended in the presence of 4 mM ethidium bromide (B). LukS-PV,
LukSG10C, and LukSG10C* were each added at a 1 nM concentration
(arrow) to PMNs (5 3 105 PMNs/ml) in the presence of 30 nM
LukF-PV.

FIG. 2. Flow cytometry analysis of the binding of LukSG10C* to
increasing concentrations of human PMNs. PMNs were incubated with
0.1 and 1 nM LukSG10C* for 60 and 15 min, respectively. The binding
was not modified by PMN concentrations of up to 105 PMNs/ml for 0.1
nM LukSG10C* and to 7 3 105 PMNs/ml for 1 nM LukSG10C*.

FIG. 3. Example of a flow cytometry analysis of kinetics of binding
of increasing concentrations of LukSG10C* to human PMNs in the
absence of Ca21. PMN concentrations were 5 3 105 PMNs/ml for 0.5
to 10 nM LukSG10C* and 8 3 104 PMNs/ml for 0.01 to 0.2 nM
LukSG10C*.
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and PMNs. The mean fluorescence intensity of PMNs mea-
sured by flow cytometry (Fig. 6) showed that HlgA and LukE
were very weak competitors of LukSG10C* and that no 50%
inhibitory concentration could be measured even at a concen-
tration 2 orders of magnitude higher than that of LukSG10C*.
LukM did not compete at all with LukSG10C*. Conversely,
LukS-PV had the same affinity as did LukSG10C* for the
receptor, which confirms that LukSG10C* possesses the same
binding properties as does LukS-PV. HlgC had an even higher

affinity than did LukS-PV for the binding site, and a Ki of 0.03
nM could be calculated.

Influence of divalent cations. It has been shown previously
that less pore formation was observed in the presence of Ca21

and Zn21 (7). Thus, in order to determine whether this was
due to an inhibition of the LukS-PV binding, 1 nM
LukSG10C* was added to PMNs in the presence of increasing
concentrations of Ca21 and Zn21. A 1 mM concentration of
Ca21 reduced the LukSG10C* binding by 5%, and 20 mM
Ca21 reduced binding by 20%, whereas 1 and 2 mM Zn21

decreased it by 80 and 90%, respectively.
Receptor regulation. A previous study showed that the pro-

tein kinase C (PKC) activator PMA completely inhibited the
formation of pores by the pair LukS-PV–LukF-PV (O.
Meunier, unpublished results). To determine whether this in-
hibition was due to an alteration of the binding of LukS-PV,
PMNs were preincubated with increasing PMA concentrations
and the binding of LukSG10C* was measured on PMNs sam-
pled every 10 min. Figure 7 shows that the binding of
LukSG10C* was inhibited by PMA in a concentration-depen-
dent manner. To determine whether the effect of PMA on
binding inhibition occurred through activation of PKC, PMNs
were preincubated in the presence or absence of the PKC
inhibitor staurosporine (1 mM) for 15 min prior to incubation
with 10 nM PMA, and the binding of LukSG10C* was mea-
sured as done previously. Under these conditions, staurospor-
ine markedly decreased the effect of PMA (Fig. 8) but was
without effect on the binding to cells not treated with PMA.
Wortmannin, a selective inhibitor of phosphoinositide 3-ki-
nase, and H-89, a selective inhibitor of protein kinase A, had
no effect on the binding in both the presence and the absence
of PMA (data not shown). Taken together, these data suggest
that PKC participates in the regulation of the availability of the
LukS-PV receptor.

FIG. 4. Calculation by nonlinear regression of the equilibrium con-
stants of LukSG10C* binding from values generated from the exper-
iment whose results are shown in Fig. 3. non spec. coef., nonspecific
coefficient.

FIG. 5. Flow cytometry determination of the time course of the
pore formation induced in human PMNs by increasing LukS-PV con-
centrations in the presence of LukF-PV. The pore formation is deter-
mined by the ethidium influx stimulated in 5 3 104 PMNs/ml by the
addition of 0.01 to 100 nM LukS-PV and 30 nM LukF-PV.

FIG. 6. Determination by flow cytometry of the competitive bind-
ing between LukSG10C* and S components (LukS-PV, HlgC, HlgA,
LukM, and LukE) in human PMNs. LukSG10C* concentration, 1 nM;
PMN concentration, 5 3 104 PMNs/ml; incubation time, 30 min; n 5
4.
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DISCUSSION

The binding of LukS-PV, the class S component of PVL, has
been studied by flow cytometry using a single-cysteine substi-
tution mutant form of the protein. The mutant was labeled
with fluorescein. This mutant was obtained by site-directed
mutagenesis of an S. aureus strain whose hlg locus was deleted
and which thus did not secrete any leukotoxin component
besides LukSG10C*. Furthermore, this fluorescent protein,
LukSG10C*, was ideally suited for binding studies since (i)
LukSG10C*, like the native protein, is capable of acting in
synergy with LukF-PV to open Ca21 channels as well as form
pores through the PMN membrane and (ii) the mutant protein
had the same affinity as did the native protein, as confirmed by

competition experiments. In addition, the very low cell con-
centration used in flow cytometry (Fig. 2) is an essential re-
quirement for determination of binding at low antigen concen-
trations. Thus, the present study confirms that LukS-PV
binding is saturable and that LukS-PV possesses only one class
of receptors but demonstrates that LukS-PV affinity is much
higher than previously reported (4). In the previous study, the
concentration of 3 3 106 PMNs/ml used by the authors led to
the determination of an apparent Kd 2 orders of magnitude
higher (6.01 nM) than the one observed in the present study.
At this high PMN concentration, the binding of LukS-
PVG10C* is notably decreased, especially at low concentra-
tions of leucocidin (Fig. 2), which explains the differences ob-
served with Kd determinations.

The LukS-PV component has a higher affinity for monocytes
than for PMNs, but monocytes possess less than half the re-
ceptors of PMNs. The absence of LukS-PV binding to lympho-
cytes suggests that lymphocytes are not target cells for PVL
(17), because they lack receptors for LukS-PV. The LukS-PV
affinity is in the same order of magnitude as the affinity of
cytokines for their receptors (11, 14). Moreover, the pair LukS-
PV–LukF-PV induces cellular events similar to those induced
by cytokines, i.e., the opening of Ca21 channels (19), the in-
duction of secretion (4), and the release of inflammatory me-
diators (12). Thus, we speculate that the receptor of LukS-PV
might belong to a cytokine receptor family, but this remains to
be determined.

The LukS-PV-specific binding and the pore formation are
events which both saturate at the same concentrations, indi-
cating that nonspecific binding is not efficient. Two hypotheses
can be proposed: either LukF-PV binds only to the complex
LukS-PV–receptor or LukS-PV and LukF-PV can together
oligomerize in the membrane without opening a pore. The
latter proposition is supported by results obtained by Ferreras
et al. (6), who showed that LukS-PV and LukF-PV could
integrate into synthetic lipidic membranes without forming
pores, in contrast to the HlgA-HlgB pair from g-hemolysin. It
has been suggested that the leukotoxin pore is hexameric,
consisting of three LukS-PV and three LukF-PV components
(6). However, up to now, it has been unclear whether three
LukS-PV components bind to three identical domains of one
particular receptor or whether each LukS-PV component
binds to one particular receptor. In the latter case, the LukS-
PV–receptor complexes would have to assemble three by three
with LukF-PV components to form heterohexameric pores.

Competition binding experiments with other S components
showed that HlgC and LukS-PV share the same receptor but
that HlgA, LukE, and LukM have different receptors. This
implies that leukotoxins might activate PMNs through different
intracellular signaling pathways and, consequently, induce re-
lease of separate inflammatory mediators.

The extracellular free Ca21 has only a slight influence on the
binding of LukS-PV, notably so at physiological concentra-
tions. Consequently, the significant inhibition of the pore for-
mation observed in the presence of Ca21 (7) was not due to an
inhibition of LukS-PV binding but might be due to the influ-
ence of Ca21 on LukF-PV binding. Conversely, Zn21 can
completely inhibit the binding of LukS-PV to cells, indicating
the presence of at least one structural position able to bind
Zn21.

FIG. 7. Determination by flow cytometry of the effect of PMA
preincubation on the binding of LukSG10C* on human PMNs.
LukSG10C* concentration, 1 nM. PMNs (5 3 105 PMNs/ml) were
preincubated at each PMA concentration and sampled every 10 min.
Then LukSG10C* was added 9 min before analysis (100% 5 binding
of LukSG10C* in the absence of PMA).

FIG. 8. Determination by flow cytometry of the inhibition by stau-
rosporine (STA) of the effect of PMA on the binding of LukSG10C*
on human PMNs. Measurements were made as described for Fig. 7.
LukSG10C* concentration, 1 nM; PMA concentration, 1028 M. PMNs
(5 3 105 PMNs/ml) were preincubated for 60 min with 1026 M stau-
rosporine.

2394 GAUDUCHON ET AL. INFECT. IMMUN.



Activation of PKC by PMA leads to a decrease in the bind-
ing to receptors by LukSG10C* which can be overcome by
staurosporine. These observations suggest that LukS-PV re-
ceptors are down-regulated through a PKC-dependent path-
way. Further studies are necessary to determine whether the
inhibition of the binding of LukS-PV to its receptor by PMA is
due to an internalization, as for fMet-Leu-Phe receptors (2), or
to a shedding, as for L-selectin receptors (1).

In conclusion, LukSG10C* is a very useful tool to study the
binding of LukS-PV on different white blood cells by flow
cytometry. We demonstrated that LukS-PV has a high affinity
for both PMNs and monocytes. LukS-PV has the same recep-
tor as HlgC, one of the S components of the g-hemolysin of S.
aureus, but HlgA and LukE have separate receptors and LukM
does not compete at all with LukS-PV. LukS-PV binding is not
influenced by Ca21 but is completely inhibited by Zn21. The
LukS-PV receptor seems to be down-regulated by PKC.
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