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Abstract
S100A8 and S100A9 regulate polymorphonuclear neutrophils (PMNs) recruitment and represent
40% of PMN cytosolic protein weight. We have shown that S100A8/S100A9 inhibit PMN
oxidative metabolism. The present study was designed to elucidate the mechanisms of this anti-
oxidative effect. We hypothesized that the protease activated receptor-2 (PAR-2) played a role in
the down-regulation of PMN oxidative metabolism by S100A8/S100A9.

Freshly isolated PMNs were tested for their ability to oxidize dichlorofluorescin-diacetate.
Functional inhibition of PAR-2 with ENMD-1068, the pepducin P2pal-21 or an antibody directed
at PAR-2 cleavage/activation site, resulted in a significant inhibition of S100A8 and S100A9 anti-
oxidative effect. Conversely, the controlled activation of PAR-2 potentiated S100 anti-oxidative
effect.

Taken together, the data indicate that the anti-oxidative effect of S100A8/A9 is initiated by PAR-2
activation. S100A8/S100A9 may therefore dampen inflammation without interfering with its
initial strength. This finding opens translational possibilities to limit deleterious PMN activation
with a dual PAR-2/S100 strategy.
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1. Introduction
The recruitment of polymorphonuclear neutrophils (PMNs) into tissue and their subsequent
activation is a crucial and early event in acute inflammation. Once recruited, PMNs produce
and release copious amounts of reactive oxygen species (ROS) that target potential bacterial
invaders. A failure in sufficient production of ROS leads to frequent and recurrent bacterial
and fungal infections; as observed in chronic granulomatous disease (CGD), a disease
prompted by a deficient oxidase system in PMNs (Eckert et al., 1995). Conversely, excess
ROS production contributes to the pathophysiology of conditions such as impaired wound
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healing (Gordillo and Sen, 2003), cardiovascular disease (Cave et al., 2006), sepsis (Guo
and Ward, 2007)or ischemia/reperfusion injury(Kaminski et al., 2002). The role of S100A8/
A9 in the regulation of PMN oxidative metabolism is to date a controversial issue. Some
reports indicate that S100A8/A9 physically interact with the oxidase complex and enhance
its activity (Doussiere et al., 2002). Seemingly in contradiction with this oxidation
enhancing effect, S100A8 and S100A9 have been shown by others to scavenge ROS (Lim et
al., 2008) an effect which potentially would reduce oxidative stress.

In our previous studies, we have shown that calprotectin, an immune regulatory molecule,
inhibited the oxidative metabolism of PMNs in-vitro, a process linked to adenosine
metabolism (Sroussi et al., 2010). In this study we sought further to explore the mechanism
(s) of S100A8/9 anti-oxidative effect.

Calprotectin is a heterocomplex formed by S100A8 and S100A9, two calcium binding
proteins which represents 40% of PMN cytosolic proteins (by weight) (Edgeworth et al.,
1991). A familiar syndrome of immune deficiency, growth retardation, and arthritis has been
linked to unusually high serum levels of calprotectin (Sampson et al., 2002). As epithelial
expression and circulating levels of calprotectin increase with inflammation, some have
suggested that calprotectin may have a pro-inflammatory role (Youssef et al., 1999). In
support of this view, calprotectin was shown to activate the recruitment of PMNs and
increased their adhesion by activating the beta 2 integrin MAC-1 (Newton and Hogg, 1998).
What is more, the functional blockage of calprotectin with a specific antibody reduced PMN
recruitment stimulated by lipopolysaccharides (LPS) or monosodium urate monohydrate in-
vivo (Ryckman et al., 2003).

Seemingly in contradiction with those findings, calprotectin produced a marked anti-
inflammatory effect in a model of adjuvant-induced arthritis in rats (Brun et al., 1995).
Moreover, calprotectin deactivated peritoneal macrophages (Aguiar-Passeti et al., 1997),
protected the liver from LPS induced inflammation (Ikemoto et al., 2007), suppressed
inflammation in experimental autoimmune myocarditis (Otsuka et al., 2009), and reduced
inflammatory pain in a model of neutrophilic peritonitis (Pagano et al., 2002).
Glucocorticoids were shown to induce calprotectin expression also supporting an anti-
inflammatory role (Hsu et al., 2005). Additionally, we have presented evidence, in previous
studies, for the ability of S100A8 and S100A9 to repel PMNs (fugetaxis) and inhibit their
chemotaxis toward chemokines in-vitro (Sroussi et al., 2006; Sroussi et al., 2007). We have
shown that S100A8 inhibits LPS induced recruitment of PMNs in the rat air-pouch model of
inflammation in-vivo.

Reports from others indicate that the C-terminal domain of the murine S100A9 (mS100A9p)
reproduced several anti-inflammatory and antinociceptive properties of the full-length
S100A9 protein. mS100A9p inhibits spreading and phagocytic activity of adherent
peritoneal cells (Pagano et al., 2005) and inhibits hyperalgesia induced by jararhagin (Dale
et al., 2004) or by an activator of the protease-activated receptor 2 (PAR2) (Dale et al.,
2006). Furthermore, mS100A9p blocked the spreading and phagocytosis induced by PAR1
agonists while it did not interfere in PAR-2 induced PMN spreading (Pagano et al.).
Implication of calprotectin in PARs functions was supported by those last studies, but the
nature of this interaction remains elusive. Recently, S100A8 and S100A9 were shown to act
via the toll like receptor-4 (TLR-4) (Vogl et al., 2007). TLR-4 and PAR-2 (Nhu et al.) form
a functionally cooperative receptor complex. This could indicate that PAR-2 may also play a
role in S100A8/A9’s functions, a possibility we addressed in this study.

The PARs form a family of G-coupled receptors comprising of 4 members named PAR-1 to
PAR-4. PARs are activated after proteolysis of an N-terminal portion of the receptors
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resulting in the unmasking of a tethered ligand (Macfarlane et al., 2001). The regulation of
PARs activity is a complex process. Proteases can either activate PARs by unmasking their
ligand or prevent their future proteolytic activation by cleaving its N-terminal extracellular
domain inclusive of the activating motif. PAR-1, PAR-3 and PAR-4 are activated by
thrombin, whereas PAR-2 activation is believed to be the result of other proteases such as
PMN derived pr3, coagulation associated factor Xa or Gingipain (RgpB, HRgpA and Kgp)
from Porphyromonas gingivalis, (Darveau, 2009). Experimentally, small peptides
mimicking the native activating sequence of PARs are routinely used to specifically activate
PARs. Those peptides are referred to as PAR-activating peptide (PAR-AP). PAR-1 and
PAR-4 stimulate platelet functions related to hemostasis in humans (Kahn et al., 1999).
Activation of PAR-3 and PAR-4 in the mouse triggers essentially similar functions as
PAR1/PAR4 humans (Kahn et al., 1998). PAR3 has no known functions in humans and
PAR-2 is broadly expressed (including on PMNs) and implicated in the pathophysiology of
inflammatory, neoplastic and sensory diseases (Kawabata, 2006).

In this work we tested the hypothesis that PAR-2 was involved in S100A8 and S100A9
regulation of PMN oxidative metabolism. We present data in support of this hypothesis and
implicating PAR-2 in the regulation and modulation of S100A8 and S100A9 anti-oxidative
effect.

2. Methods
2.1 Expression and purification of recombinant S100 proteins

Recombinant S100A8 and S100A9 protein were produced and purified based on standard
methods and as previously described (Sroussi et al., 2006; Sroussi et al., 2007). Briefly, both
proteins were cloned in a pGEX-2T GST vector (Amersham, Piscataway, NJ). The proteins
were expressed in Escherichia coli as GST fusion proteins. The GST tag was cleaved during
the purification process. Protein concentration was assessed through a Bradford protein
assay (Pierce, Rockford, IL).

Reagents—Dichlorofluorescin diacetate (DCFH-DA) and was purchased from EMD
Calbiochem (San Diego, California). PAR2-AP (SLIGKV-NH2) and PAR4-AP (GYPGQV-
NH2) were purchased from Anaspec (San Jose, CA). Phorbol 12-myristate 13-acetate
(PMA), Phenylmethanesulfonyl fluoride (PMSF) and Cathepsin G from human sputum were
purchased from Sigma-Aldrich (St. Louis, Mo). A palmitoylated peptide P2-pal-21
(palmitoyl-RMLRSSAMDENSEKKRKRAIK-CONH2) which specifically blocks PAR-2
(Covic et al., 2002) was synthesized and purified >93% by peptide 2.0 Inc (Chantilly, VA).
Mouse monoclonal antibody against the activation/cleavage site of PAR-2 (SAM-11) was
purchased from Santa Cruz Biotechnology (Santa Cruz, CA). ENMD-1068 was purchased
from Enzo Biochem, (Plymouth Meeting, PA).

2.2 Isolation of peripheral PMNs
Peripheral neutrophils were isolated from heparinized blood donated by healthy volunteers
according to a protocol approved by the University of Illinois Institutional Review Board.
The cells were isolated using a histopaque gradient (Sigma-Aldrich (St. Louis, Mo))
according to the manufacturer’s instructions. Cell viability and identity was confirmed after
Coomassie blue staining. Live cells and neutrophils represented at least 95% of isolated
cells.

2.3 Assay for oxidative activation of neutrophils
The method for the measurement of oxidative activation of neutrophils was based on the
ROS-dependent oxidation of DCFH-DA to DCF and was adapted from Ciapetti et al
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(Ciapetti et al., 1998). DCFH-DA crosses the cell membrane and is hydrolyzed by
nonspecific esterases to nonfluorescent DCFH. Its oxidation by ROS results in the
generation of highly fluorescent DCF (LeBel et al., 1992). DCFH-DA is therefore a widely
accepted probe for the measurement of an overall index of oxidative activity. The assays
were run in clear bottom black 96-well plates. “Edge effects” (a higher fluorescence in edge
wells) were avoided by using only center wells. Briefly, 50 μl of Phosphate Buffered Saline
(PBS) containing DCFH-DA was added to each well with the final DCFH-DA concentration
of 10μg/ml. Just before a baseline reading 100,000 neutrophils in 50 μl PBS were placed in
each well. 96-well plates were incubated at 37°C and 5% CO2 and were read at baseline
(immediately after cell addition to the plates) and at indicated time points in a Spectra Max
Gemini XS fluorescent plate reader. The excitation wavelength was 485 and the reading was
done at 530 nm. Wells with no DCFH-DA were used to measure background fluorescence
which was subtracted from each reading. Controls with no cells were also analyzed and
display no increased fluorescence over time. All assays were conducted in triplicate or
quadruplicate wells.

2.4 Assays for PAR-2 activation
PAR-2 activation was tested with enzyme fragment complementation assay conducted in
PathHunter eXpress™ β-arrestin PAR-2 cells from DiscoveRx Corporation (Fremont, CA).
In this assay recruitment of β-arrestin by the activated GPCR is detected by the
reconstitution of the β-galactosidase enzyme which is split into two inactive fragments, one
fused to the transfected GPCR (PAR-2) and the other to β-arrestin. The interaction of β-
arrestin and the GPCR is quantified by β-galactosidase activity as measurable by the
hydrolysis of a substrate and the generation of a fluorescence signal.

2.5 Data analysis
In order to avoid differences between donors, experimental procedures, and/or plate to plate
variation, all experimental conditions and statistical analysis were run within one plate
inclusive of all positive and negative controls. Planned comparisons were performed using t-
tests and statistical significance was determined at p < 0.05. Comparisons between the
S100A8, S100A9, combined proteins and control in timeline experiments were calculated
with two sample t-tests using SPSS (SPSS Inc., Chicago, IL) with alpha set to ≤ 0.05 to
determine statistical relevance.

3 Results
3.1 ENMD-1068 inhibits LPS but not the constitutive or PMA induced stimulation of PMN
oxidative metabolism

We first tested the effect of ENMD-1068, a PAR-2 specific antagonist (Kelso et al., 2007;
Kelso et al., 2006) on the oxidative metabolism of PMNs. ENMD-1068 at a concentration of
5 mM caused a small but significant increase in the constitutive oxidative activation of
PMNs (Fig. 1A). This effect of ENMD-1068 was dose dependent (data not shown). We next
evaluated the effect of ENMD-1068 on controlled activation of PMNs. Activation of PMNs
with LPS was almost completely eliminated by ENMD-1068 whereas the activation by
PMA, which directly activate the NADPH oxidase remained unchanged. (Fig. 1B)

3.2 ENMD-1068 blocks the anti-oxidative effect of S100A8/A9
The effect of ENMD-1068 was next tested on the anti-oxidative effect of S100A8/A9. A
time course study revealed that while S100A8 and S100A9, separately or together,
significantly, reduced the constitutive oxidative metabolism of PMNs (Fig. 2A), this effect
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was not observed when PMNs were treated with ENMD-1068. This data supported a critical
role for PAR-2 in S100A8/A9 effect (Fig 2B).

3.3 A pepducin and an antibody directed at PAR-2 reduce the anti-oxidative effect of
S100A8/A9

In order to confirm the involvement of PAR-2 in S100A8/A9 functions, we next evaluated
the effect of two additional pharmaceutical inhibitors of PAR-2 on S100A8 and S100A9
anti-oxidative effect. First, a palmitoylated cell penetrating peptide (pepducin) with known
PAR-2 antagonist activity (Covic et al., 2002) significantly inhibited S100A8 and S100A9
anti-oxidative effect (Fig 3A). The inhibition by P2-pal21 of S100A8 and S100A9 (Fig 3B)
was dose dependent. Additionally, a monoclonal antibody directed at the cleavage/activation
site of PAR-2 also attenuated the effect of S100A8 and S100A9 (Fig 4) and provided
additional support to the results with the PAR-2 pepducin and ENMD-1068.

3.4 Inhibition of serine proteases reduces the anti-oxidative effect of S100A8 and S100A9
In order to offer further support for the necessary role of PAR-2 in S100A8/A9 anti-
oxidative effect, we next investigated the effect of a potent and non-specific inhibitor of
serine proteases, phenylmethylsulfonyl fluoride (PMSF). PARs are activated by serine
proteases. We hypothesized that if PAR-2 activation was required for S100A8/A9 anti-
oxidative effect, inhibiting serine proteases activity would result in a lower S100 anti-
oxidative effect. The data supported this hypothesis. PMSF treatment of PMNs resulted in a
reduction of the anti-oxidative effect of S100A8/A9 (Fig 5A). The role of serine protease
activity was further investigated by treating the PMNs with cathepsin G, a PMN derived
serine protease which has been shown to disarm PAR-2 of the extracellular domain
downstream from the trypsin cleavage/activation site (Dulon et al., 2003). The data showed
that Cathepsin G treatment of PMNs caused a dose-dependent reduction of the anti-
oxidative effect of S100A8 and S100A9 (Fig 5B). This finding further supported a
regulatory role of serine proteases in S100 effect and offered additional support for the
necessary role of PAR-2.

3.5 Controlled activation of PAR-2 potentiates the effect of S100A8/A9
We next tested the effect of PAR-2 activation on PMN oxidative metabolism. A PAR-2 AP
was used to activate PAR-2 and the response of PMNs to LPS induced stimulation was
measured. PAR-2 activation alone had no significant effect (data not shown). Conversely,
PAR-2 activation caused a shift in the dose response of S100A8 (Fig. 6A) and S100A9 (Fig
6B). The potentiation of S100A8 and S100A9 anti-oxidative effect by PAR2-AP supported a
crucial modulatory role for this receptor in S100A8/A9 functions.

3.6 S100A8 and S100A9 do not activate or inhibit PAR-2 activation
While the anti-oxidative effect of S100A8/A9 did not mimic that of a PAR-2 agonist or
antagonist, we next sought to explore whether S100A8/A9 had any effect on PAR-2
activation. Using the commercially available enzyme fragment complementation PathHunter
eXpress™ β-arrestin PAR-2 cells from DiscoveRx Corporation, we assessed the ability of
S100A8 or S100A9 to activate and/or inhibit PAR-2. In this cell line PAR-2 AP caused a
dose dependant activation of PAR-2 as measured by β-arrestin recruitment (data not shown).
Conversely neither a PAR-4 AP nor S100A8 or S100A9 activated PAR-2 (Fig 7A). The
activation of PAR-2 by 10 μM concentration of PAR2-AP was also not significantly
modified by S100A8 or S100A9 (Fig 7B). This would indicate that S100A8 and S100A9 did
not directly activate or inhibit PAR-2 and that the regulatory effect of PAR-2 was an indirect
effect.

Sroussi et al. Page 5

Mol Immunol. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



4. Discussion
The production and release of oxidative metabolism by PMNs is critical to the defense of the
host against potentially pathogenic microorganisms. The same oxidative metabolites may
also cause serious injury and contributes to the pathogenesis of numerous diseases. The
production of ROS must therefore be tightly regulated so that it is sufficient to accomplish
its protective task but limited to avoid unnecessary damage to the host. The data presented
herein indicate that S100A8 and S100A9 down-regulate PMN oxidative metabolism and
implicate a member of protease activated receptor in this process.

Using three distinct pharmaceutical approaches, we show that the activation of PAR-2 is
necessary for the anti-oxidative effect of S100A8 and S100A9. ENMD-1068, p2-pal21 and a
monoclonal antibody which blocks the cleavage/activation site of PAR-2 all significantly
reduced or completely abolished the inhibitory effect of S100A8 and S100A9 on PMN
oxidative metabolism.

PARs are activated, inhibited, or disarmed by serine proteases. PMSF, a potent inhibitor of
serine proteases, significantly blocked the effect of the S100 proteins. Serine protease
activity is therefore required for the anti-oxidative effect of S100A8 and S100A9. Cathepsin
G is a serine protease which disarms PAR-2 by cleaving its extracellular domain inclusive of
the activating peptide (Dulon et al., 2003). Our data indicate that Cathepsin G inhibits the
anti-oxidative effect of S100A8 and S100A9. Those two findings support the essential role
of PAR-2 but also stress the complexity of mechanisms regulating PMN oxidative
metabolism and its regulation by calprotectin. Imbalance in serine proteases can result by
itself in deleterious inflammation and are seen in conditions such as Wegener’s
granulomatosis. In this rare condition, auto-antibodies to pr3, a PAR-2 activator are
frequently detected in the circulation (Kallenberg). It is tempting to speculate that the
dysregulated serine protease activity results in deleterious inflammation in part due to a lack
of protective activity by molecules such as S100A8 and S100A9.

To further investigate the role of PAR-2 in S100A8/A9 effect, we next tested the effect of a
controlled activation of PAR-2. We presented data indicating that PAR-2 AP potentiates the
anti-oxidative effect of the two S100 proteins causing a significant shift in the dose response
of PMNs to S100A8 and S100A9. On-going studies in our laboratory are attempting to
utilize the potentiation of S100 effect by PAR-2 in order to design a strategy aimed at
maximizing the protective effect of S100A8 and S100A9 in a model of endotoxemia.

The concentrations at which S100A8 and S100A9 inhibited PMN oxidative metabolism are
within the range of concentrations recorded during inflammation (Dunlop et al., 1991)
PAR-2 activation is caused by host and microbial factors (Darveau, 2009) associated with
inflammation and infection. Controlled activation of PAR-2 was shown to protect against
deleterious inflammation associated with redox imbalance (Napoli et al., 2000). A scenario
in which PAR-2 activation coupled with an increase in calprotectin levels would together
activate a biologically relevant anti-oxidative and protective effect driven by S100A8 and
S100A9 is therefore plausible and the object of studies our laboratory is conducting.

As discussed in the introduction section of this manuscript, calprotectin has been attributed
both anti and pro-inflammatory activities specifically related to PMN recruitment and
functions. Those a-priori conflicting views on calprotectin biological functions are strikingly
mirrored by studies of PAR-2.

Inhibition of PAR-2 results in a lesser response to LPS in vivo (Jesmin et al., 2006). PAR-2
activation is sufficient to induce experimental periodontitis in rats (Holzhausen et al., 2005),
and a PAR-2 inhibitor (ENMD-1068) reduces joint inflammation in rodents (Kelso et al.,
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2006). Seemingly in conflict with the pro-inflammatory functions described above, the
controlled activation of PAR-2 with PAR2-AP has resulted in reduced LPS-induced lung
neutrophilia (Moffatt et al., 2002), less PMNs recovered from bronchoalveolar lavage fluid
in mice challenged with intranasal LPS (Peters et al.), improved bronchorelaxation in LPS
treated rats (Morello et al., 2005) and protection of cardiac functions following ischemia-
reperfusion injury (Zhong and Wang, 2009), an oxidative stress and PMN associated
phenomenon.

It is tempting to link those a-priori conflicting data on calprotectin and PAR-2. The effect of
calprotectin and PAR-2 must be studied in a carefully designed contextual approach. It may
be important to know the state of PAR-2 to predict the activity of calprotectin and vice
versa. This may further be complicated by additional regulatory elements which have yet to
be unmasked. The complexity of signal integration and the tricky role of regulators of
inflammation such as PAR-2 have been exemplified in a study by Kaneider et al (Kaneider
et al., 2007). In this study, PAR-2 was shown to turn on compensatory anti-inflammatory
signals which were found to be dependent on PAR-1. In fact, PAR-2 activation resulted in a
reversal of PAR-1 functions from pro to anti-inflammatory. So while PAR-2 may contribute
positively to inflammation initially (Lindner et al., 2000), it may later initiate indirect anti-
inflammatory signals via PAR-1 (Kaneider et al., 2007) or via S100A8/A9 as our data point
to.

In our previous study, we showed that adenosine metabolites and receptors played an
important role in S100A8 and S100A9 down-regulation of PMN oxidative metabolism
(Sroussi et al., 2010). Here we show that PAR-2 plays a crucial role in this process.
Interactions between PARs and adenosine signaling are supported by studies by Strande et
al. (Strande et al., 2008). Their significance remains to be fully understood.

In conclusion, the anti-oxidative effect of S100A8/A9 requires PAR-2 activation and can be
potentiated by controlled activation of this receptor. Accordingly, S100A8 and S100A9
represent a protective mechanism against oxidative stress which would take effect only after
PAR-2 activation an early phase of acute inflammation. Conceptually, inflammation is less
likely to be detrimental if it is initially forceful but prompt to resolve. By being activated by
PAR-2, S100A8 and S100A9 contribute to dampening inflammation without interfering
with its initial strength
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Highlights

• While PAR-2 amplifies LPS induced oxidative metabolism of PMNs, PAR-2
activation is also required for the anti-oxidative effect of calprotectin on
peripheral PMNs.

• A broad inhibitor of serine protease (PMSF) and a serine protease known to
disarm PAR-2 (Cathepsin G) caused a reduction in calprotectin anti-oxidative
effect.

• The controlled activation of PAR-2 amplifies the anti-oxidative effect of
calprotectin

• The role of PAR-2 in calprotectin anti-oxidative effect can not be explained by a
direct effect of calprotectin on PAR-2
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Figure 1.
Fluorescence emission of PMNs incubated with DCFH-DA probe for 1 hour in the presence
or absence of ENMD-1068 at a concentration of 5 mM. The effect of ENMD-1068 was
tested on the constitutive oxidative metabolism of PMNs (A) and on LPS (2.5 μg/ml) and
PMA (1μM) (B) The data represent the mean ± SD and it is a representative of at least 4
experiments conducted in triplicates or quadruplicates.
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Figure 2.
Time course of fluorescence emission of PMNs incubated with DCFH-DA probe in the
presence or absence of 10 μg/ml S100A8, S100A9 or S100A8+S100A9 (A). The assay was
repeated in the presence of ENMD-1068 at a concentration of 5 mM. (B). The data represent
the mean ± SD and it is a representative of at least 4 experiments conducted in triplicates or
quadruplicates. *= P<0.05 comparing S100 treated to control.
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Figure 3.
Fluorescence emission of PMNs incubated with DCFH-DA probe for 1 hour in the presence
or absence of 10 μg/ml S100A8 or S100A9 and P2pal-21 at a concentration of 10 μM. (A).
Dose response to P2pal-21 with a fix concentration of 10 μg/ml S100A8 or S100A9 (B). The
data represent the mean ± SD and it is a representative of at least 4 experiments conducted in
triplicates or quadruplicates. *=P<0.05 comparing p2pal-21 treated to control.
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Figure 4.
Fluorescence emission of PMNs incubated with DCFH-DA probe for 1 hour in the presence
or absence of 10 μg/ml S100A8 or S100A9 and SAM11 anti-PAR-2 monoclonal antibody at
a concentration of 25 μg/ml. The data represent the mean ± SD and it is a representative of 3
experiments conducted in triplicates. *=P<0.05 comparing SAM11 treated to control
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Figure 5.
Fluorescence emission of PMNs incubated with DCFH-DA probe for 1 hour in the presence
or absence of 10 μg/ml S100A8 or S100A9 with or without PMSF at a concentration of
0.4mM (A) or with various concentrations of Cathepsin G (B). The data represent the mean
± SD and it is a representative of 3 experiments conducted in triplicates. *=P<0.05 when
comparing PMSF treated to control (A) or Cathepsin G treated to control without Cathepsin
G (B).
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Figure 6.
Fluorescence emission of PMNs incubated with DCFH-DA probe for 1 hour in the presence
or absence of 10 μM PAR2-AP (SLIGKV) and activated by 2.5 μg/ml LPS. The effect of
various concentrations of S100A8 (A) and S100A9 (B) was tested and is presented as
percentage inhibition of LPS stimulation. The data represent the mean ± SD and it is a
representative of 3 experiments conducted in triplicates. *=P<0.05 when comparing PAR-2-
AP treated to control at various concentration of S100A8 or S100A9.
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Figure 7.
PAR-2 activation assay conducted in PathHunter eXpress™ β-arrestin PAR-2 cells. The
PAR-2 AP (SLIGKV) at 10 μM activates PAR-2 whereas S100A8 or S100A9 at 10 μg/ml or
the PAR-4 AP (GYPGQV) at 100 μM do not activate PAR-2 (A). S100A8 and S100A9 fail
to inhibit PAR-2 activation by 10 μM PAR-2-AP. The data represent the mean ± SD and it is
a representative of 3 experiments conducted in triplicates.
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