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Summary
Background—The small GTPase Rac1 plays a critical role in lamellipodia assembly in platelets
on matrix proteins in the absence or presence of G protein-coupled receptor (GPCR) agonists. Rac
mediates actin assembly via Scar/WAVE, a family of scaffolding proteins that direct actin
reorganization by relaying signals from Rac to the Arp2/3 complex.

Objective—To evaluate the role of Scar/WAVE-1 in mediating platelet activation and
cytoskeletal reorganisation.

Methods and Results—Using specific antibodies, we demonstrate that murine platelets, like
human platelets, express Scar/WAVE-1 and Scar/WAVE-2. Lamellipodia formation in Scar/
WAVE-1-/- platelets is markedly inhibited on immobilized CRP and on laminin, both of which
signal through the collagen receptor GPVI. In contrast, lamellipodia formation on collagen, which
requires release of the GPCR agonists ADP and thromboxane A2 is not altered. Immobilized
fibrinogen supports limited formation of lamellipodia in murine platelets which is not altered in
Scar/WAVE-1-/- platelets. As with Rac1-/- platelets, Scar/WAVE-1-/- platelets, exhibit a marked
inhibition of aggregation in response to CRP whereas the response to the GPCR agonist thrombin
is not altered. Platelet aggregation on immobilized collagen under shear, which is dependent on
signalling by matrix and GPCR agonists, was unaltered in the absence of Scar/WAVE-1.

Conclusion—This study demonstrates a major role for Scar/WAVE-1 in mediating platelet
cytoskeletal reorganization and aggregate formation downstream of activation by GPVI but not by
GPCR agonists.
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INTRODUCTION
Actin assembly is important in mediating changes in platelet morphology during thrombus
formation. The amount of actin assembled in activated platelets approximately doubles as
platelets change from an inactive discoid shape to a sphere and then form spiky filopodia
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that progress to lamellipodia [1-4]. During this process, multiple receptor-mediated
signalling cascades regulate rapid remodelling of the platelet cytoskeleton.

It has long been proposed that the Rho-family small GTPases Rho, Rac and Cdc42 are likely
to be important in reorganization of the actin cytoskeleton of the platelet [5, 6]. We recently
found that Rac1 is essential for lamellipodia formation in platelets following adhesion and
activation on fibrinogen (in the presence of thrombin), collagen and laminin, but that it is not
required for the doubling of F-actin in response to thrombin [3]. Importantly, the loss of
thrombus stability observed under shear conditions in vitro and in vivo in the absence of
Rac1 [3] demonstrates the essential involvement of platelet cytoskeletal regulation in the
process of thrombus formation.

Scar/WAVE (Scar) proteins are major Rac targets that mediate actin assembly into
lamellipodia via the Arp2/3 complex [7-10]. Scar/WAVE-1 and -2 are believed to be the
major two isoforms of Scar/WAVE in human platelets, although the presence of a low level
of Scar/WAVE-3 has also been reported [11, 12]. The three Scar/WAVE isoforms have
many redundant features [13,14] and thus might compensate for each other.

In the present study, we have identified that murine platelets express Scar/WAVE-1 and
Scar/WAVE-2. We have characterized platelets from a Scar/WAVE-1 knock-out mouse for
their ability to adhere to various matrices in the absence and presence of GPCR agonists.
This study demonstrates that GPVI signalling is heavily compromised by the removal of
Scar/WAVE-1, as evidenced by the almost complete blockage of aggregation and severely
delayed shape change to sub-maximal concentrations of the specific GPVI ligand, collagen-
related peptide (CRP). Moreover, lamellipodia formation in response to CRP and to laminin,
which also signals via GPVI [15], is abrogated in the absence of Scar/WAVE-1, although it
is restored in the presence of thrombin or ADP. On the other hand, Scar/WAVE-1 does not
play a critical role in mediating aggregation or lamellipodia formation on fibrinogen induced
by the G protein-coupled receptor (GPCR) agonist thrombin. Taken together, this study
implies a major role for Scar/WAVE-1 downstream of GPVI.

EXPERIMENTAL PROCEDURES
Reagents

The anti-Scar/WAVE-2 polyclonal antibody was purchased from Upstate Biochemical
(Dundee, UK). Anti-Scar/WAVE-1 antibody was made as described [14]. FITC-linked P-
selectin antibody was purchased from BD Pharminogen (Oxford, UK). All other reagents
were from Sigma (Poole, UK) or previously named sources [3, 17]. Scar/WAVE-1 and Scar/
WAVE-2-expression plasmids were constructed as previously described [14]. Recombinant
plasmids were transfected into Cos-7 cells using lipofectamine (Gibco, Paisley, UK).

Scar/WAVE-1-/- mice were a kind gift of Seung Kwak at Wyeth Research, Princeton, NJ.
USA [18]. Mice were bred as heterozygotes and all experiments were performed on mice
aged 14-20 days of age using litter-matched controls. The mice were used at this age, as the
absence of Scar/WAVE-1 leads to death at later times [18]. Knockout mice were identified
by the small phenotype and later genotyped as previously described [14].

Preparation of murine and human washed platelets
Murine blood was drawn from CO2 terminally narcosed mice under anaesthetic from the
hepatic portal vein and taken into ACD at a ratio of 1:10. Haematological parameters of
whole murine blood were determined using an ABX Micros 60 (ABX Diagnostics,
Montpelier, France). Washed murine platelets were prepared as previously described [3, 17].
Platelets were resuspended in modified HEPES-Tyrode buffer (in mM: 129 NaCl, 0.34
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Na2HPO4, 2.9 KCl, 12 NaHCO3, 20 HEPES, 5 glucose, 1 MgCl2; pH 7.3) to the desired
platelet level. All animals were maintained using housing and husbandry in accordance with
local and national legal regulations. Human washed platelets were prepared as previously
described [17].

Static adhesion assays
Cover slips were incubated with a suspension of fibrinogen (100 μg/ml), collagen (100 μg/
ml), laminin (50 μg/ml) or CRP (100 μg/ml) overnight at 4°C. Surfaces were then blocked
with denatured BSA (5 mg/ml) for 1 hour at room temperature followed by subsequent
washing with PBS before use in spreading assays. Platelets (2 × 107/ml) were layered on
immobilized proteins and allowed to adhere for 45 minutes at 37°C. Surfaces were then
washed with PBS to remove non-adherent cells before fixation with 10% formalin, neutral
buffered, for 10 minutes at room temperature. Only an occasional platelet bound to surfaces
coated with denatured BSA (data not shown). Platelet morphology was imaged using Köhler
illuminated Nomarski differential interference contrast optics with a Zeiss 63× oil
immersion 1.40 NA plan-apochromat lens on a Zeiss Axiovert 200M Microscope. Digital
images were captured by a Hamamatsu Orca 285 cooled digital camera (Cairn Research,
Kent, UK) using Slidebook 4.0 (Intelligent Imaging Innovations, Inc., Denver, CO, USA).
The degree of platelet adhesion and surface area of spread platelet were computed using a
java plugin for the Image J software package as previously described [17].

Measurement of P-selectin expression by flow cytometry
Washed platelets (2 × 107/ml), in the presence of 2 mM Ca2+, were treated with either
thrombin (0-0.1 U/ml), collagen (0-30 μg/ml) or the GPVI-specific agonist CRP (0-30 μg/
ml) in the presence of a FITC-conjugated anti-CD62P mAb (10 μg/ml) for 15 min at 37°C.
In selected experiments, fluorescently-labelled isotype-matched IgG mAbs were included
for background fluorescence determination. Samples were diluted with PBS, followed by
flow cytometric analysis on a Beckman Dickinson FACScalibur. Platelets were identified by
logarithmic signal amplification for forward and side scatter, and the geometric mean
fluorescence of each specimen was recorded.

Platelet aggregation and flow adhesion studies
Platelet aggregation was monitored using either 250 μl of washed platelets (2 × 108/ml) or
50μl (1.2×108/ml). Stimulation of platelets (2×108/ml) was performed in a Chrono-Log
aggregometer (Chrono-Log, Havertown, PA, USA) with continuous stirring at 1200 rpm at
37°C as previously described [3]. Pre/post platelet counts (1.2×108/ml) were performed
using Coulter counter (Becton Dickinson, USA). Post platelet counts were taken at two
minutes after stimulation.

For flow adhesion studies, mouse blood was drawn into sodium heparin (10 IU/ml) and
PPACK (40 μM). Glass capillary tubes (Camlab, Cambridge, UK) were coated with 100 μg/
ml type I collagen from equine tendon (Horm, Nycomed, Munich, Germany) for 1 h at room
temperature (22 ± 2 °C). The capillaries were washed and blocked with PBS containing 5
mg/ml BSA for 1 h at room temperature before being mounted on the stage of an inverted
microscope (DM IRB; Leica, Milton Keynes, UK). Anticoagulated whole blood was
perfused through the chamber for 4 min at a wall shear rate of 1000 s-1, followed by
washing for 3 min at the same shear rate with modified Tyrodes buffer before imaged using
phase-contrast microscopy. Image analysis was performed off-line using ImageJ. Platelet
adhesion results are expressed as the percentage of surface area covered by platelets.
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Analysis of data
Results shown are representative of data from one experiment. Where applicable, results are
shown as mean ± SEM. Statistical significance of differences between means was
determined by ANOVA. If means were shown to be significantly different, multiple
comparisons were performed by the Tukey test. Probability values of P < 0.05 were selected
to be statistically significant.

RESULTS
Identification of Scar/WAVE isoforms present in platelets

To study the role of Scar/WAVE proteins in regulating the organization of the platelet actin
cytoskeleton, we first examined which Scar/WAVE isoforms are expressed in mouse
platelets alongside studies in human platelets. Platelet lysates were processed for Western
blot analysis with isoform specific Scar/WAVE antibodies. Immunoblot analyses
established that both human and mouse platelets express Scar/WAVE-1 and Scar/WAVE-2
(Fig. 1). We were unable to detect Scar/WAVE-3 in human or mouse platelets using
available antibodies (data not shown). Scar/WAVE-1-/- platelets did not express Scar/
WAVE-1 (Fig. 1B), as anticipated, whereas the level of Scar/WAVE-2 was not altered (Fig.
1D). It is noteworthy that leukocyte production is reduced, but red blood cell and platelet
production and average platelet volume are maintained in Scar/WAVE-1-deficient mice as
compared with the levels observed in wild-type mice (Table 1). This suggests that while
Scar/WAVE-1 may play a role in leukocyte production, Scar/WAVE-1 does not play a role
in platelet production.

Scar/WAVE-1 is required for lamellipodia formation on CRP and laminin
We assayed the ability of Scar/WAVE-1-deficient platelets to adhere and spread on a
number of immobilized ligands in the absence and presence of GPCR agonists. As shown in
Fig. 2, wild-type platelets generate filopodia upon adhesion to a fibrinogen surface and lose
the characteristic biconcave disc shape of resting cells. Further, wild type platelets generate
circumferential lamellae in the presence of the GPCR agonists, thrombin and ADP, with a
more marked response seen in the presence of the more powerful agonist thrombin. There
was no significant alteration in the degree of ‘spreading’ of Scar/WAVE-1-/- murine
platelets relative to their wild type controls under any of the above conditions as determined
by measurement of platelet surface area (Table 2). On the other hand, 26.2 ± 0.3% of the
Scar/WAVE-1-/- platelets produced elongated filopodia in the absence of thrombin and ADP
that were at least twice the length of those seen in wild-type platelets (see arrow in Fig. 2).
Interestingly, prolonged filopodia (and absence of lamellipodia) are also seen on fibrinogen
in Rac1-/- mice in the presence of the GPCR agonist thrombin [3], and presumably reflect
the assembly of actin into unbranched filaments rather than branching into lamellipodia. The
elongated filopodia seen in the absence of Scar/WAVE may represent a similar event.
Overall the results indicate a minor role for Scar/WAVE-1 in actin assembly on fibrinogen
in the absence of G protein receptor agonists and no role in their presence.

Wild type platelets generate extensive lamellipodia on collagen, laminin and the GPVI-
specific peptide, CRP, in the absence of GPCR agonists (Fig. 3). Strikingly, there is a
marked reduction in formation of lamellipodia of Scar/WAVE-1-/- platelets on CRP and on
laminin (which signals via α6β1 and GPVI [15]) accompanied by formation of prominent
filopodia (most notably on CRP), whereas the response on collagen was not changed. These
changes resulted in a marked reduction in ‘spreading’ on CRP and laminin but not on
collagen as determined by measurement of surface area (Table 2). It is noteworthy, however,
that Scar/WAVE-1-/- platelets retain the ability to form filopodia on CRP and laminin (Fig.
3), and that full spreading is restored by addition of either thrombin or ADP (Table 2). The
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lack of a detectable change in formation of lamellipodia on collagen could be due to the
ability of the integrin α2β1 and the feedback agonists, ADP and thromboxane A2, to mediate
lamellipodia assembly [19].

GPVI-mediated platelet aggregation is impaired in the absence of Scar/WAVE-1
The role of Scar/WAVE-1 in the process of agonist-induced platelet shape change and
aggregation was examined by either measuring the optical density of a platelet suspension
using a Born aggregometer or by quantifying the number of agonist-induced platelet
aggregates using a Coulter counter, a method known as single platelet counting [20]. The
initial increase in optical density that is observed in a Born aggregometer correlates to
platelet spheration (shape change) while a decrease is indicative of platelet aggregation. As
shown in Fig. 4, Scar/WAVE-1-/- platelets showed a dramatically prolonged platelet shape
change and a virtual blockage of aggregation in response to low concentrations of the GPVI-
specific agonist CRP. A decrease in aggregation was also identified through single platelet
counting in response to 1 μg/ml CRP (75.1 ± 5.8 % WT platelets vs 42.3 ± 5.2 % Scar/
WAVE-1-/- platelets in aggregates). It is noteworthy that the response to higher
concentrations of CRP (10 μg/ml) was not altered in the absence of Scar/WAVE-1 (Fig. 4).
A similar shift in the dose-dependent response curve was observed for collagen, whereby
platelet aggregation to a low concentration of collagen was slightly reduced in the absence
of Scar/WAVE-1 as measured by single platelet counting (1 μg/ml collagen: 68.4 ± 4.2 %
WT platelets vs 56.2 ± 15.6 % Scar/WAVE-1-/- platelets in aggregates), whereas the
response to a higher concentration was not altered (10 μg/ml collagen: 91.9 ± 3.0 % WT
platelets vs 92.5 ± 4.2 % Scar/WAVE-1-/- platelets in aggregates), a result that was
confirmed by measurement of Born aggregometry (data not shown). In contrast, the
response to threshold (0.02 U/ml) or intermediate (0.1 U/ml) concentrations of thrombin was
similar for wild-type and Scar/WAVE-1-/- mouse platelets (Fig. 4).

The role of Scar/WAVE-1 in platelet secretion downstream of GPVI and G-protein coupled
receptors was investigated by determining P-selectin exposure to CRP, thrombin and
collagen. In the absence of Scar/WAVE-1, P-selectin exposure induced by maximally-
effective concentrations of CRP, thrombin and collagen was reduced by between 30 and
50% relative to that in wild-type platelets (Fig. 5A), with a similar level of inhibition
observed at lower concentrations of all three agonists (data not shown). The observation that
the level of secretion is inhibited by maximally-effective concentrations of the three agonists
indicates a possible reduction in the level of P-selectin in mutant platelets or a possible
secretion defect.

The role of Scar/WAVE-1 in aggregate formation under shear
The functional role of Scar/WAVE-1 on platelet adhesion and platelet aggregation on
collagen under shear conditions was investigated using an in vitro flow-based assay. Whole
blood from wild-type and Scar/WAVE-1-/- mice was perfused over a collagen-coated
surface at the arterial shear rate of 1000 s-1 for 4 min. Blood from Scar/WAVE-1-/- mice
exhibited robust formation of densely packed platelets on collagen, which was not
significantly different from control platelets (Fig. 6). This was confirmed by analysis of
surface area coverage by platelets (53.7 ± 5.1 % vs. 60.0 ± 5.7 % surface coverage for
control and Scar/WAVE-1-/-, respectively; n=3) and quantification of protein levels of
lysates from the microcapillary tubes (data not shown). These results indicate that Scar/
WAVE-1 is not required for platelet adhesion and aggregate formation on collagen under
flow.
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DISCUSSION
The Wiskott-Aldrich syndrome protein (WASP) family of proteins have been implicated as
major signalling proteins to effect the nucleation of actin assembly by Arp2/3 complex via
activation of small GTPases [21]. There are five WASP-family proteins in the human and
mouse genomes: WASP, N-WASP and Scar/WAVE-1-3. WASP and N-WASP have
previously been shown to have a negligible role in actin assembly and Arp2/3 complex
activation in platelets [22, 23]. Human platelets express Scar/WAVE-1 and Scar/WAVE-2,
and possibly a low level of Scar/WAVE-3 [11, 12]. Mouse platelets express Scar/WAVE-1
and Scar/WAVE-2, although it is not known if they also express Scar/WAVE-3. Although
Scar/WAVE isoforms have unique tissue distributions [24], they are frequently co-expressed
and exhibit redundancy of function [12-14].

The inability of Scar/WAVE-1-/- platelets to form lamellipodia on the GPVI-specific ligand
CRP and on laminin (which also signals via GPVI [15]), and the severely impaired
aggregation and shape change response to CRP and collagen demonstrates a critical role for
Scar/WAVE-1 in GPVI receptor signalling. However, this would appear to be at variance
with the observation that Scar/WAVE-1-/- platelets retain the ability to spread on collagen.
This may be explained by the ability of collagen to signal via integrin α2β1, or by a net
increase in affinity of collagen for GPVI as a consequence of binding to the integrin, thereby
enabling collagen to serve as a more powerful platelet agonist [25]. A similar mechanism
may not apply to laminin, which also mediates adhesion and spreading via a β1 integrin
(α6β1) and GPVI respectively, because laminin has an approximate ten fold lower affinity
for GPVI [15] or alternatively α6β1 may generate a weaker signal than α2β1. Alternatively,
Scar/WAVE-1 may play an important role within the secretion process downstream of
GPVI, or perhaps Scar/WAVE-1-/- mice have a developmental defect leading to a possible
reduction in granule formation and/or vesicle transport.

These results suggest that the tyrosine kinase-linked receptor GPVI may mediate formation
of lamellipodia via Scar/WAVE-1 and that GPCR agonists signal via Scar/WAVE-2.
Indeed, this may also hold true for fibrinogen and thereby explain the increase in filopodia
formation observed in a subpopulation of Scar/WAVE-1-/- on fibrinogen. If this is the case,
it would suggest that Scar/WAVE-1 is selectively regulated downstream of tyrosine
phosphorylation-based signalling pathways. Tyrosine phosphorylation of Scar/WAVE
proteins has been previously detected in other cell types [26], but platelets appear to lack the
Abl tyrosine kinases and we have not been able to detect tyrosine phosphorylation of Scar/
WAVE-1 in CRP-stimulated human and mouse platelets (data not shown), suggesting that
there may be major differences between platelets and other cell types in tyrosine kinase
signalling to Scar/WAVE.

The absence of Scar/WAVE-1 had no major defect in lamellipodia formation on fibrinogen
in the presence of GPCR agonists. Similar to the Rac1-/- platelets [3], a proportion of Scar/
WAVE-1-/- platelets have abnormally long filopodia on fibrinogen, suggesting altered
signalling via Rac to normal actin structures. This could be a shift in the balance between
branched lamellipodial structures and long unbranched filopodia, as reported for gelsolin-/-

platelets [2]. Gelsolin is thought to promote the generation of new filament barbed ends,
which are conducive to Arp2/3 complex induced actin assembly in lamellipodia [27].

We have previously reported that Rac1 plays a critical role in lamellipodia formation in
platelets in response to both matrix proteins and GPCR agonists [3]. Further, the absence of
Rac1 causes a reduction in thrombus size on collagen at arterial rates of flow due to an
increase in embolisation [3]. In the present study, thrombus formation of Scar/WAVE-1-/-

platelets on collagen is not altered, which is consistent with the observation that lamellipodia
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formation on collagen under static conditions is not altered. Further, this is in agreement
with a previous report that a reduction in the level of GPVI to 20% of its normal level has no
effect on the ability of the platelets to from stable thrombi on collagen even though
thrombus formation is abolished in the absence of GPVI [28]. This demonstrates that a
marked reduction in the strength of signalling by GPVI does not cause a signification
reduction in thrombus formation or stability under flow conditions, presumably because of
the compensatory roles of ADP and thromboxanes, which presumably induce lamellipodia
formation through Scar/WAVE-2 [10,29]. The creation of a double knockout of Scar/
WAVE-1 and Scar/WAVE-2 would address this, although this would have to be conditional
as the Scar/WAVE-2 knockout is embryonically lethal [10,18,29,30]. In mouse embryo
fibroblasts, Scar/WAVE1 knockout has little or no effect on lamellipodia formation or
spreading on fibronectin [14], while Scar/WAVE2 knockout appears to significantly affect
lamellipodia formation [10,29].

An important consideration is whether the abolition of lamellipodia formation and
aggregation to CRP is because of the critical role of Scar/WAVE-1 in regulating the actin
cytoskeleton or the result of an additional role of Scar/WAVE-1 in the GPVI signalling
cascade. The low yield of platelets from the Scar/WAVE-1-/- mice at 3 – 4 weeks prevented
a detailed analysis of the GPVI signalling events. However, it seems reasonable to assume
that the defect in aggregation to CRP in the Scar/WAVE-1-/- mice is mediated through the
same pathway as that which results in an abolition of response to low concentrations of CRP
in Rac1-/- mice, with partial recovery observed at higher concentrations. Studies in Rac1-/-

however demonstrated that the inhibition of aggregation was not mediated by a decrease in
tyrosine phosphorylation of Syk and PLCγ2, or decrease in mobilisation of intracellular
Ca2+ in the presence of 10 μg/ml CRP [3]. Further studies are required to establish the
molecular basis of the decrease in aggregation to CRP in the absence of Rac1 or Scar/
WAVE-1.

The absence of Scar/WAVE-1 did not result in an alteration in the number of red blood cells
and platelets, or mean platelet volume. This is in agreement with data from the Rac1-/- mice,
the upstream activator of Scar/WAVE-1 [3]. Rac deficient fibroblasts show nearly normal
migration and chemotaxis [31], suggesting that the Rac- Scar/WAVE pathway may not be
essential for all forms of cell migration in development, such as the migration of progenitor
cells from the osteoblastic to the vascular niche[32]. It is also a noticeable difference to the
WASP-/- mice in which platelet production is impaired [33]. It is noteworthy that leukocyte
production was markedly reduced within Scar/WAVE-1-/- mice, indicating a possible role
for Scar/WAVE-1 in leukocyte production.

In conclusion we have shown that Scar/WAVE-1 plays an important role downstream of
GPVI but not by GPCR agonists in mediating platelet aggregation and lamellipodia
formation. This raises the possibility that Scar/WAVE-1 plays a selective role in mediating
platelet activation downstream of tyrosine kinase-linked receptor signalling pathways.
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Fig. 1.
Scar/WAVE isoforms are expressed in human and murine platelets. Equal amounts of
human (A and C) and murine wild-type and Scar/WAVE-1-/- (B and D) platelet lysates were
analyzed for Scar/WAVE expression using Scar/WAVE-1 or Scar/WAVE-2 antibodies.
Lysates from Cos-7 cells transfected with a vector containing (A) Scar/WAVE-1 or (C)
Scar/WAVE-2 were included as a positive control.
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Fig. 2.
Role of Scar/WAVE-1 in αIIbβ3-mediated murine platelet spreading. Purified wild-type
(WT) and Scar/WAVE-1-/- murine platelets (2 × 107/ml) were placed on coverslips coated
with fibrinogen with or without 1 U/ml thrombin for 45 min and imaged using DIC
microscopy. In separate experiments, platelets were treated with 10 μM ADP. Note the
elongated filopodia extended by a portion of the Scar/WAVE-1-/- platelets on fibrinogen
under non-stimulated conditions as indicated by the arrows. Results are representative of at
least 3 experiments.
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Fig. 3.
Role of Scar/WAVE-1 in GPVI-murine platelet spreading. Purified wild-type (WT) and
Scar/WAVE-1-/- murine platelets (2 × 107/ml) were placed on coverslips coated with
collagen, laminin or collagen-related peptide (CRP) for 45 min and imaged using DIC
microscopy. Results are representative of at least 3 experiments.
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Fig. 4.
Role of Scar/WAVE-1 in platelet aggregation to GPVI and G-protein coupled agonists.
Washed platelets (2 × 108/ml) from wild-type (WT) and Scar/WAVE-1-/- mice were
stimulated with A) CRP or B) thrombin (thr) at the indicated concentrations, and the change
in optical density indicative of aggregation recorded. One representative experiment of three
separate trials is depicted.
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Fig. 5.
Role of Scar/WAVE-1 in platelet P-selectin exposure.
Washed platelets (2 × 107/ml) from wild-type (black bars) and Scar/WAVE-1-/- (white bars)
stimulated with 10 μg/ml CRP, 0.1 U/ml thrombin (thr) or 30 μg/ml collagen for 15 min at
37°C. The degree of FITC-conjugated anti-P-selectin mAb was recorded via FACS analysis
in arbitrary units (au). Values are mean ± SEM from 3 experiments. * P < 0.01 with respect
to wild-type.
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Fig. 6.
Role of Scar/WAVE-1 in platelet adhesion and aggregate stability on collagen under
flow. Mouse blood anticoagulated with PPACK and heparin was perfused through a
collagen-coated microslide at a shear rate of 1000 s-1 for 4 min followed by modified
Tyrode buffer for 3 min to remove non-adherent cells. Subsequently, slides were visualized
using phase-contrast microscopy. A) Representative images of platelet adhesion from wild-
type (left panel) and Scar/WAVE-1-/- (right panel) mice are shown. Direction of flow is
from left to right. Images are representative of 3 experiments. B) Platelet adhesion results
are expressed as mean ± SEM of surface area covered by platelets.
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Table 1

Haematological parameters of wild-type and Scar/WAVE-1-/- mice.

Parameter Wild-type Scar/WAVE-1-/-

Leukocytes, 103/ml 3.39 ± 0.67 1.09 ± 0.21*

Erythrocytes, 106/ml 3.54 ± 0.14 3.39 ± 0.57

Platelets, 106/ml 329.2 ± 18.9 260.4 ± 47.8

Platelet volume, fL 5.24 ± 0.07 5.28 ± 0.16

Samples of whole blood (50 μl) were analyzed using an ABX Micros 60. Data is presented as mean ± SD from 5 mice.

*
P < 0.01 with respect to wild-type.
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Table 2

Platelet surface area in wild-type and Scar/WAVE-1-/- mice following adhesion.

Murine Platelet Spreading (SA; μm2)

Surface Treatment WT Scar/WAVE-1-/-

Fibrinogen - 14.7 ± 0.12 14.2 ± 0.28

Fibrinogen ADP 18.4 ± 0.18 18.1 ± 0.16

Fibrinogen thrombin 24.9 ± 0.13 24.6 ± 0.22

Collagen - 18.6 ± 0.22 18.0 ± 0.08

Collagen ADP 18.5 ± 0.20 18.7 ± 0.11

Collagen thrombin 18.8 ± 0.17 18.2 ± 0.15

Laminin - 24.8 ± 0.21 15.5 ± 0.18*

Laminin ADP 25.2 ± 0.11 23.8 ± 0.10

Laminin thrombin 25.7 ± 0.19 24.0± 0.12

CRP - 21.9 ± 0.18 15.8 ± 0.21*

CRP ADP 23.8 ± 0.21 24.3 ± 0.09

CRP thrombin 24.6 ± 0.19 25.1 ± 0.18

Purified human and wild-type (WT) and Scar/WAVE-1-/-murine platelets (2 × 107/ml) were placed on coverslips coated with fibrinogen, collagen,
laminin or collagen-related peptide (CRP) for 45 min at 37°C. In selected experiments, platelets were treated with 1 U/ml thrombin or 10 μM ADP.
Values are reported as follows: platelet surface area (SA) = mean ± SEM of at least 200 cells.

*
P < 0.05 with respect to WT.

J Thromb Haemost. Author manuscript; available in PMC 2007 May 30.


