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Abstract

The regulators of G protein signaling (RGS) protein superfamily negatively controls G protein-
coupled receptor signal transduction pathways. One of the members of this family, RGS16,

is highly expressed in megakaryocytes and platelets. Studies of its function in platelet and
megakaryocyte biology have been limited, in part, due to lack of pharmacological inhibitors.

For example, RGS16 overexpression inhibited CXC chemokine receptor 4 (CXCR4)-mediated
megakaryocyte migration. More recent studies showed that the chemokine stromal cell-derived
factor (SDF1a or CXCL12) regulates platelet function via CXCR4. Based on these considerations,
the present study investigated the capacity of RGS16 to regulate CXCL12-dependent platelet
function, using the RGS16 knockout mouse model (Rgs167~). RGS16-deficient platelets had
increased protease activated receptor 4 and collagen-induced aggregation, as well as increased
CXCL12-dependent agonist-induced aggregation, dense and alpha granule secretion, integrin
allbp3 activation and phosphatidylserine exposure compared to those from WT littermates.
CXCL12 alone did not stimulate aggregation or secretion in either RGS16-deficient or WT
platelets. Furthermore, platelets from Rgs16~ mice displayed enhanced phosphorylation of ERK
and Akt following CXCL12 stimulation relative to controls. Finally, we also found that PKC&

is involved in regulating CXCL12-dependent activation of ERK and Akt, in the Rgs16-deficient
platelets. Collectively, our findings provide the first evidence that RGS16 plays an important role
in platelet function by modulating CXCL12-dependent platelet activation.
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1. Introduction

Platelets are blood cells essential for normal hemostasis, but “tight” regulation of platelet
function is required to avoid the destructive effects of either inappropriate activation or
excessive responses to injury. In addition to their well-recognized role in hemostasis and
acute thrombus formation, platelets are also thought to have proinflammatory and growth-
regulatory properties that contribute to progression of atherosclerosis [1,2]. Platelets provide
the first response at the site of vascular injury. During this process, platelets release multiple
growth factors and inflammatory mediators, including chemokines into the vascular micro-
environment [3]. While platelets contain a number of chemokines (e.g., CXCL12) [4,5],
their role in regulating platelet function is unclear.

G-protein coupled receptors (GPCRs) are essential for cell to cell communications and are
targeted by 60% of all clinically approved drugs [6]. Ligand-activated GPCRs, including
those for chemokines, act as a guanine nucleotide exchange factor for the Ga subunit

of the heterotrimeric G protein [7,8] and are linked to Gai and possibly Gaq [9]. The
primary signal transduction of GPCRs, the heterotrimeric G protein complex of a, B, and
vy subunits, induces pathway activation through GDP-GTP exchange on Ga and stimulation
of numerous effectors including kinases, phospholipases, and ion channels [10,11]. The
intrinsic GTPase activity of a subunit, which promotes Ga. reassociation with B-y to form
an inactive heterotrimer, terminates ligand-induced signaling. The regulators of G protein
signaling (RGS) superfamily, which has >30 members in mammalian cells, negatively
regulate G protein activity [12,13].

Platelets secrete the chemokine CXCL12, which activates platelets in an autocrine/paracrine
manner [14]. However, the regulatory role RGS16 plays in CXCL12-dependent platelet
function remains to be elucidated. We found that in the presence of CXCL12, platelets

from Rgs167'~ mice exhibited significantly enhanced agonist dependent platelet aggregation,
dense granule and alpha granule release, integrin allbp3 activation and phosphatidylserine
(PS)-exposure, relative to WT controls. Our findings support the notion that RGS16 is
directly involved in modulating platelet function, and it does so, at least in part, by
regulating CXCL12-dependent platelet activation.

2. Materials and methods

2.1

Reagents and materials

Anti-RGS16 was from Santa Cruz Biotechnology (Dallas, TX), anti-ERK, anti-phospho-
ERK, anti-Akt, anti-phospho-Akt, FITC-conjugated Annexin V and anti-P-selectin were
from Cell Signaling Technology (Beverly, MA). JON/A antibody was from emfret

analytics (Wirzburg, Germany). CXCL12 (SDF1a) was from Abcam (Cambridge, MA).
PARA4 peptide (TRAP4) was from Peptides International Inc. (Louisville, KY). Apyrase,
phorbol 12-myristate 13 acetate (PMA), prostaglandin I, (PGly), and appropriate secondary
antibodies coupled to HRP were obtained from Sigma-Aldrich (St. Louis, MO). G66976 was
from Calbiochem (San Diego, CA). Type I collagen, stir bars and other disposables were
from Chrono-Log Corporation (Havertown, PA). U73122 was from Alexis Biochemicals
(San Diego, CA). Other reagents were of analytical grade.
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2.2. Animals and genotyping

Rgs16™'~ mice were generated as described previously [15]. Mice were housed in groups
of 1-4 at 24 °C, under 12/12 h light/dark cycles, with access to water and food

ad libitum. All experiments involving animals were performed in compliance with the
institutional guidelines, and were approved by the Western University of Health Sciences
Institutional Animal Care and Use Committee. For genotyping, PCR was performed on tail
snip DNA using following WT primers: sense: 5"-GAAGCCACCTTTTATGGAACGC-3’
and antisense 5'-TTCACAGACAGACAACAGGGTCC-3” and KO

primers: sense: 5'-AGTCCCGAATCCACTAACCCTC-3 and antisense 5’-
GGTGACCTATGTCCTCTACAGCAAG-3" with the following PCR conditions:
denaturation: 94 °C for 1 min, amplification: 96 °C for 10 s, 64 °C for 15, 72 °C for 15 s
for 30 cycles and finally extension at 72 °C for 2 min. After completion of the PCR cycle,
amplified DNA samples were run in 2% agarose gel and visualized in the gel documentation
system. The expected products per genotype are as follows: WT: 390 bp, Het: 290/390 bp,
and mutant: 290 bp.

2.3. Platelet preparation

Mouse blood was collected from the ventricle and the citrated (0.38%) blood was mixed
with phosphate-buffered saline, pH 7.4, and incubated with PGI, (10 ng/mL; 5 min),
followed by centrifugation at 237 xg for 10 min at room temperature (RT). Platelet-rich
plasma (PRP) was recovered and platelets were pelleted at 483 xg for 10 min at RT. The
pellets were resuspended in HEPES/Tyrode’s buffer (HT; 20 mM HEPES/KOH, pH 6.5,

128 mM NaCl, 2.8 mM KCI, 1 mM MgCl,, 0.4 mM NaH,POy4, 12 MM NaHCOg3, 5 mM
p-glucose) supplemented with 1 mM EGTA, 0.37 U/mL apyrase, and 10 ng/mL PGl,.
Platelets were washed and resuspended in HT (pH 7.4) without EGTA, apyrase, or PGl,.
Platelets were counted with an automated hematology analyzer (Drew Scientific Dallas, TX)
and adjusted to the indicated concentrations.

2.4. Invitro platelet aggregation

PRP from Rgs16'~ and WT mice was stimulated with the following agonists: 100 nM
CXCL12 alone, 10 ug collagen or 80 uM thrombin receptor activating peptide 4 (TRAP4;
agonist for protease-activated receptor 4) alone or in combination with 100 nM CXCL12,
as described before [14]. Platelet aggregation was measured by the turbidometric method
using a model 700 aggregometry system (Chrono-Log Corporation, Havertown, PA). Each
experiment was repeated at least 3 times and blood was pooled from at least three separate
groups of eight mice.

2.5. Dense granule release

Platelets were prepared as described above (250 pL; 2.5 x 108/mL) before being placed

into siliconized cuvettes and stirred for 5 min at 37 °C at 1200 rpm. The luciferase substrate/
luciferase mixture (12.5 pL, Chrono-Log) was then added, followed by the addition of
CXCL12 alone (100 nM), either collagen (10 pg) or TRAP4 (80 uM) alone or after mixing
these two agonists with 100 nM CXCL12.
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2.6. Alpha granule release, allbp3 activation and PS-exposure by flow cytometry

Flow cytometric analysis was carried out as discussed before [16-18]. Briefly, platelets

(2 x 108) were stimulated for 3 min with either 10 ug collagen or 80 uM TRAP4, after
mixing them with 100 nM CXCL12. Platelets were incubated with FITC-conjugated anti-P-
selectin, JON/A or Annexin V antibodies at room temperature for 30 min in the dark. The
platelets were then diluted 2.5-fold with HEPES/Tyrode’s buffer (pH 7.4). The samples were
transferred to FACS-tubes and fluorescent intensities were measured using a BD Accuri C6
flow cytometer and analyzed using CFlow Plus (BD Biosciences, Franklin Lakes, NJ).

2.7. Immunoblotting studies

Platelet proteins were separated on SDS-PAGE gels and electrophoretically transferred

to Immobilon-P PVDF membranes, as previously described [16,17,19]. The blots were
incubated with different antibodies: anti-ERK, anti-phosphoERK, anti-Akt, and anti-
phosphoAkt. Following washing, the blots were incubated with HRP-labeled anti-rabbit
IgG or anti-mouse 1gG as required. The antibody binding was detected using enhanced
chemiluminescence substrate (Thermo Scientific, Rockford, IL). Images were obtained with
ChemiDoc MP Imaging System (Bio-Rad, Hercules, CA).

2.8. Statistical analysis

All experiments were performed at least three times. Analysis of the data was performed
using GraphPad PRISM statistical software (San Diego, CA) and presented as mean + SEM.
Analysis was conducted using t-test. Significance was accepted at P < 0.05 (two-tailed P
value), unless stated otherwise.

3. Results
3.1. RGSL16 protein deletion

To assess and better understand the role of RGS16 in platelets, we undertook a genetic
approach, and employed an Rgs26~'~ mouse line. We first confirmed the absence of
RGS16 in platelets from these mice by PCR and Western blotting experiments. PCR

of genomic DNA confirmed genetic deletion of Rgs16 (Fig. 1A). We detected RGS16
protein in platelets from WT but not Rgs26~'~ mice (Fig. 1B). Deletion of RGS16 did

not have any apparent impact on the protein expression level of other RGS proteins
known to be expressed in platelets (i.e., RGS10 and RGS18). Rgs167/~ mice were

visibly indistinguishable from their WT littermate—appearing healthy without anatomical
abnormalities, reduced lifespan, or fertility defects.

3.2. CXCL12-dependent platelet aggregation is enhanced in Rgs16~'~ mice

It is well established that platelets and megakaryocyte store CXCL12 [13,14], which
regulates megakaryocyte migration and activation [13,14]. However, whether RGS16
directly modulates platelet function, and the regulatory relationship between RGS16 and
CXCL12 in platelets remains unknown. To investigate these issues, we stimulated platelets
using two different agonists — the GPCR-dependent TRAP4, and the GPCR-independent
collagen — to investigate RGS16’s canonical and non-canonical signaling mechanisms,
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respectively. Hence, platelets from WT or Rgs16~'~ mice were stimulated with CXCL12
alone, either collagen or TRAP4 alone or together with CXCL12. Platelets from either
mouse did not aggregate when treated with CXCL12 alone (Fig. 2A). However, platelets
from Rgs167'~ mice, displayed enhanced aggregation in response to collagen (10 pg) or
TRAP4 (80 uM) (Fig. 2B and C), as well as in response to either of these two agonists
plus CXCL12 (100 nM), compared to platelets from WT littermates (Fig. 2D and E);
data quantification is shown in Fig. 2F and G). Together, these data clearly indicate

that RGS16 protein directly and negatively regulates platelet aggregation induced by both
GPCR-dependent and -independent signals.

3.3. CXCL12-induced platelet dense and alpha granule secretion is enhanced in platelets
from Rgs16~/~ mice

Platelet secretion is a very important and early event in platelet activation and is essential
for the aggregation response. Thus, we examined agonist-induced dense and alpha secretion
granule release by measuring ATP secretion and P-selectin expression, respectively, in

the presence of CXCL12. CXCL12 alone did not stimulate dense granule secretion in
platelets from either WT or RGS16-deficient mice (Fig. 3A). However, platelets from
RGS16-deficient mice displayed enhanced dense granule secretion in response to collagen
or TRAP4 (Fig. 3B and C), when compared to WT controls. Furthermore, platelets from
RGS16-deficient mice displayed a further enhanced dense and alpha granule secretion in
response to a mixture of collagen and CXCL12 (Fig. 3D and E), when compared to WT
controls. We also observed enhanced dense and alpha granule release in response to TRAP4
plus CXCL12 (Fig. 3F and G) compared to WT. These results support the hypothesis that
RGS16 regulates CXCL12-dependent platelet secretion.

3.4. RGS16 regulates CXCL12-dependent integrin allbf3 activation and PS exposure in

platelets

Since we observed that the CXCL12-dependent, agonist-induced aggregation response is
enhanced in the platelets devoid of RGS16, we investigated whether there is commensurate
increase in integrin allbB3 activation, which is used as a separate index of aggregation.
Using flow cytometry, we found that CXCL12 significantly enhances integrin allbp3
activation induced by TRAP4 or collagen in WT platelets, and the response is amplified

in platelets from Rgs16~ mice (Fig. 4A-B). Next, we assessed if CXCL12 participates

in the regulation of the exposure of the proaggregatory molecule PS to the outer leaflet of
the platelet membrane. Indeed, we observed enhanced PS expression in the platelets from
Rgs167'~ mice compared to WT Fig. 4C and D) under the same conditions. Together, these
provide evidence that RGS16 regulates CXCL12-dependent platelet function, as well as the
platelet procoagulant activity.

3.5. CXCL12 mediated and PKC®& dependent phosphorylation of ERK and Akt in platelets
from Rgs16~/~ mice

In the next set of experiments, we investigated how agonist-triggered signaling events
downstream of GPVI and PAR4 are affected by the loss of RGS16. We examined
phosphorylation of ERK and Akt because they have been previously shown to play a critical
role in platelet function downstream of GPVI and PAR4 [20]. Platelets from Rgs16™~ mice
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had increased Erk and Akt phosphorylation in response to CXCL12 plus TRAP4 or collagen
compared to WT controls whereas responses to either agonist alone were similar (Fig. 5A,

B and C; collagen data not shown). These results indicate that, in the presence of CXCL12,
agonist-stimulated signaling events downstream of GPVI and PAR4 are also enhanced in an
RGS16-dependent manner.

Also, it has been previously shown in platelets that agonist-mediated intracellular calcium
is regulated by CXCL12 [14]. Since calcium leads to activation of PKC [19], we sought
to gain more insight into CXCL12-dependent calcium signaling in the context of RGS16
and PKC. Given that ERK and Akt activation in platelets is known to be downstream

of PKC [21-25], the next set of experiments sought to identify which isoform, if any, is
involved in this process with regard to regulation by RGS16. Thus, using isoform-specific
inhibitors, i.e., G66976 for a/p isoforms [26] and rottlerin for PKCS [26], it was observed
that G66976 (1 pM) did not produce any detectable effects on ERK and Akt phosphorylation
when platelets from Rgs16 gene-deleted mice were stimulated with a mixture of 80 uM
TRAP4 and 100 nM CXCL12, whereas rottlerin (10 uM) did exert inhibitory effects (Fig.
5A, B and C). These data indicate that PKCS, but not a/p, is involved in TRAP4-induced,
CXCL12-dependent phosphorylation of ERK and Akt, in an RGS16-dependent fashion.

3.6. PMA-induced ERK and Akt phosphorylation is intact in the platelets from the Rgs16~/

~ mice

In control experiments, we assessed if the ERK and Akt responses would be enhanced in
response to the PKC activator, PMA. As one might predict since PMA bypasses the G
protein and directly activates PKC [27], we observed no detectable effects on ERK and Akt
phosphorylation in platelets from the Rgs167~ mice (Fig. 6A and B).

4. Discussion

The regulator of G-protein signaling 16 (RGS16) belongs to the B/R4 subfamily of RGS
proteins [28] and is known to play essential regulatory roles (primarily) in the signaling of G
protein-coupled receptors (GPCRs). Certain RGS genes co-evolved with those constituting
the major histocompatibility complex and its paralogous genomic regions [12,29]. RGS16 is
reportedly expressed by many cells in the immune system [30], and it is likely involved in
the control of monocyte migration via its effects on GPCR signaling [31,32]. RGS16 may
also modulate cytokine production during inflammatory responses [33] through inhibition
of the MAPK and PI3K/Akt pathways [34-37]. Berthebaud et al. were the first to show

that RGS16 is a negative regulator of CXCL12-CXCR4-mediated cell migration [13]. More
recently, it was shown that CXCL12 is secreted by platelets, and acts in an autocrine manner
through CXCR4 to potentiate platelet activation [14].

CXCL12 belongs to the chemokine family constitutively produced by bone marrow stromal
cells and is the major chemo-attractant for hematopoietic stem cells [38] and is involved in
the retention of hematopoietic precursor cells in the bone marrow [39,40]. The regulation of
CXCL12-induced platelet activation, specifically, in the context of RGS16, is unknown. Our
results revealed a gain of function phenotype in platelets from RgsZ67/~ mice in the presence
of CXCL12. Specifically, the aggregation response was found to be augmented when these
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platelets were stimulated with a mixture of agonist (i.e., collagen and TRAP4) and CXCL12
compared to responses of WT platelets. This enhanced response was not limited to platelet
aggregation, as the combination of CXCL12 and agonist induced dense and alpha granule
secretion, integrin allbB3 activation and PS-exposure were also found to be enhanced in
platelets from Rgs167'~ mice. Of note, separate experiments indicated that CXCL12 alone
does not have the capacity to stimulate the RGS16 null or WT platelets on its own, whereas
platelet aggregation and dense granule secretion were enhanced in the RGS16-deficient
platelets in the presence of agonists alone. Taken together, these data demonstrate that
RGS16 regulates platelet function, at least in the context of CXCL12, and suggest that it
plays a direct role in their activation. Furthermore, the fact that platelet activation induced by
the non-GPCR-agonist collagen (GPVI-mediated; in the presence or absence of CXCL12)
was also found to be enhanced in the RGS16-deficient platelets, suggests that RGS16 may
play a non-canonical function in these cells. It is noteworthy that a non-canonical function
for RGS proteins has also been documented in separate cell systems and with other RGS
proteins [41,42].

It has been shown that CXCL12 is highly expressed in thrombotic coronary arteries

after injury, which generates substantial localized levels that potentiate platelets [43].

Also, CXCL12 surface expression was found to be increased in platelets from individuals
with acute coronary syndrome [44]. Therefore, these conditions will result in continuous
exposure of platelets to the increased CXCL12 plasma concentrations, which acts as a
priming agent, and therefore enhances their response to circulating agonists (e.g., thrombin)
[45]. Given that CXCL12 enhances platelet function, our findings suggest that RGS16
serves to limit excessive platelet activation, thereby preventing the undesired consequences
of an “over-activated” platelet, such as unnecessary vessel occlusion. In other words, while
CXCL12 supports an efficient and a robust platelet response at sites of vascular injury,
RGS16 acts as a brake to prevent excessive platelet responses occurring at sites of high
intravascular CXCL12 concentrations.

Our studies also examined whether the enhanced platelet activation phenotype was also
accompanied by enhanced activation of markers for platelet function. Indeed, we observed
that, in the presence of CXCL12, agonist-induced phosphorylation of ERK and Akt was
enhanced in RGS16-deficient platelets.

As for mechanistic insight, and given that PKC activation is known to regulate ERK and
Akt phosphorylation, [23,24], we sought to investigate if it is involved in modulating
CXCL12-RGS16-dependent platelet activation. Thus, using a pharmacological approach, we
found that PKCS is involved in agonist-induced, CXCL12-dependent and agonist-induced
phosphorylation of platelet ERK and Akt, and that it does so in an RGS16-dependent
fashion. However, this was not found to be the case when PMA was used as an agonist.
This is not surprising because it is known to bypass G protein activation. The finding that
PKCS is the isoform involved may be surprising, but we speculate that it is due to, at least
in part, hyper-stimulation of Ga/Gq as a result of lack of RGS16; which in turn depletes
the typical downstream effector pool (PKCa/p), thereby resulting in the involvement of
“non-canonical” PKC isoform. It is also possible, especially for non-GPCR pathways, that
the PKC isoform involved may not depend on the G protein but rather vary from cell
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to cell. Additional studies are, nonetheless, warranted to further delineate its signaling
mechanisms in platelet biology. Collectively, the present studies highlight novel canonical
and non-canonical roles for RGS16 in regulating platelet function, at least in the context
of the chemokine CXCL12. Furthermore, our findings suggest that RGS16 may serve as a
viable target for the management of thrombotic disorders.
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Fig. 1.
Deletion of RGS16 in platelets. (A) DNA was isolated and amplified by using PCR as

described in the “Materials and methods” section. Amplified DNA were separated in 2%
agarose gel and visualized in the gel documentation system (B) Platelet extracts (2 x
108/mL) were prepared from wild type (WT) and RgsZ6/~ mice and the indicated proteins
were detected by Western blotting.
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Fig. 2.

C)g<CL12 enhances platelet activation in RGS16-deficient platelets. Platelets from WT and
Rgs167'~ mice were prepared (2.5 x 108/mL), stimulated with either (A) CXCL12 alone,

(B) TRAP4 (80 uM), or (C) collagen (10 pg) alone. Also platelets were stimulated with (D)
TRAPA4 peptide (80 pM) mixed with CXCL12 (100 nM) or (E) collagen (10 ug) mixed with
CXCL12 (100 nM). Platelet aggregation was measured with constant stirring. These data
are quantified in (F) and (G). Each experiment was repeated at least 3 times and blood was
pooled from at least three separate groups of eight mice (***P < 0.001, Mann—Whitney test).
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Dense and alpha granule secretion in response to CXCL12 and platelet agonists are
enhanced in Rgs16~/~ platelets. Platelets from WT and Rgs16~'~ mice were prepared (2.5
x 108/mL), stimulated with either (A) CXCL12 alone, (B) TRAP4 (80 uM) or (C) collagen
(10 pg) alone. Also platelets were stimulated with (D) TRAP4 peptide (80 pM) mixed with
CXCL12 (100 nM), (F) collagen (10 pg) mixed with CXCL12 (100 nM) for 3 min. Release
of ATP (for dense granule release) as a luminescence was measured by aggregometer. Each
experiment was repeated at least 3 times (***P < 0.001, Mann-Whitney test). P-selectin
(for alpha granule release) expression was measured by flow cytometry. Washed platelets
were stimulated with either (E) TRAP4 peptide (80 pM) mixed with CXCL12 (100 nM;

*P < 0.05, Mann-Whitney test) or (G) collagen (10 pg) mixed with CXCL12 (100 nM; *P
< 0.05, Mann-Whitney test) for 3 min. The reactions were stopped by fixing the platelets
with 2% formaldehyde for 30 min at room temperature. Platelets were incubated with
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FITC-conjugated anti-P-selectin antibody (for alpha granule). Each experiment was repeated
at least 3 times and blood was pooled from at least three separate groups of eight mice.
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Fig. 4.
CXCL12 mediated integrin allp3 activation and PS-exposure are increased in RGS16-

deficient platelets. Integrin allbp3 expression was measured by flow cytometry. Platelets
from WT and Rgs167/~ mice were prepared (2.5 x 108/mL), stimulated with either (A)
TRAPA4 peptide (80 pM) mixed with CXCL12 (100 nM; *P < 0.05, Mann-Whitney test) or
(B) collagen (10 ug) mixed with CXCL12 (100 nM; *P < 0.05, Mann-Whitney test) for 3
min. The reactions were stopped by fixing the platelets with 2% formaldehyde for 30 min

at room temperature. Platelets were incubated with FITC-conjugated anti-JON/A antibody
(allbp3). Each experiment was repeated at least 3 times and blood was pooled from at

least three separate groups of eight mice. PS exposure was measured by flow cytometer.
Platelets from WT and Rgs167~ mice were prepared (2.5 x 108/mL), stimulated with either
(C) TRAP4 peptide (80 M) mixed with CXCL12 (100 nM; *P < 0.05, Mann-Whitney test)
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or (D) collagen (10 pg) mixed with CXCL12 (100 nM; *P < 0.05, Mann-Whitney test) for 3
min. The reactions were stopped by fixing the platelets with 2% formaldehyde for 30 min at
room temperature. Platelets were incubated with FITC-conjugated anti-Annexin V antibody
(PS expression). Each experiment was repeated at least 3 times and blood was pooled from
at least three separate groups of eight mice.
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Fig. 5.

CXCL12 mediated and PKC & dependent phosphorylation of ERK and Akt in Rgs167~
platelets. (A-B) Platelets from WT and Rgs16~'~ mice were prepared, count adjusted to 2.5
x 108/mL, preincubated with rottlerin (10 uM) or G66976 (1 uM) for 3 min and stimulated
with TRAP4 (80 uM); and TRAP4 (80 pM) mixed with CXCL12 (100 nM) for 3 min and
proteins were lysed using 5x sample buffer. Proteins were separated by SDS-PAGE and
immunoblotted using antibodies to pERK, ERK, pAkt, and Akt (*P < 0.05, **P < 0.01 and
***pP < 0.001 Mann-Whitney test). Bar graphs in (B—C) represent densitometric analysis of
protein phosphorylation (mean + S.E.M. of three independent experiments).
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Fig. 6.

PI\%IA induced phosphorylation of ERK and Akt in Rgs167'~ platelets. Platelets from WT
and Rgs16~'~ mice were prepared (2.5 x 108/mL), stimulated with PMA (100 nM) for 3 min
and proteins were lysed using 5x sample buffer. Proteins were separated by SDS-PAGE and
immunoblotted using antibodies to pERK, ERK, pAkt, and Akt.
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