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Nonstandard Abbreviations and Acronyms

ANCA anti-neutrophil cytoplasmic antibody

C3a complement component 3a

C3aR C3a receptor

C5 complement component 5

Cbha complement component 5a

C5aR1 Cb5a receptor 1

CXCL4 C-X-C motif chemokine ligand 4 (platelet factor 4)
GPIIb/llla glycoprotein llb/llla (integrin allbp3)

GPVI glycoprotein VI

H3Cit citrullinated histone H3

IL-1B interleukin-1 beta

LAD left anterior descending (coronary artery)
Ly6G lymphocyte antigen 6 complex, locus G
MAC-1 macrophage-1 antigen (integrin CD11b/CD18)
MI myocardial infarction

MPO myeloperoxidase

NET neutrophil extracellular trap

NETosis process of NET formation

PBS phosphate-buffered saline

Pf4 platelet factor 4

Pf4-Cre platelet factor 4 promoter-driven Cre recombinase
PMA phorbol 12-myristate 13-acetate

PMC platelet-monocyte complex

PNC platelet—neutrophil complex

PMX205 small-molecule C5arl antagonist

PSGL-1 P-selectin glycoprotein ligand-1

STEMI ST-elevation myocardial infarction

TTC 2,3,5-triphenyltetrazolium chloride


https://doi.org/10.64898/2026.01.12.699090
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.01.12.699090; this version posted January 12, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

VWF von Willebrand factor

WT wild-type

Short Title (running title): Platelet C5aR1 in Myocardial Infarction
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Abstract

Platelet activation is a central driver of myocardial infarction. The complement anaphylatoxin C5a is
abundantly generated during myocardial infarction, and its receptor C5aR1 is highly expressed on
platelets. However, the functional role of platelet C5aR1 in myocardial infarction remains unknown.
Here, we show that platelet-expressed C5aR1 critically amplifies thromboinflammatory cardiac injury
by promoting platelet-mediated neutrophil activation after MI. Platelet-specific C5aR1 deletion
reduced infarct size, fibrosis, and adverse remodeling while enhancing neovascularization and
preserving cardiac function. Mechanistically, cell-specific C5aR1 deletion markedly reduced
myocardial platelet—neutrophil accumulation and neutrophil extracellular trap (NET) formation, while
circulating platelet—neutrophil complexes were increased. Ex vivo, C5a-stimulated platelets robustly
induced NET release from neutrophils in a platelet C5aR1- and CXCL4—dependent manner, whereas
platelets lacking C5aR1 failed to trigger NET formation. Pharmacological C5aR1 inhibition with
PMX205 phenocopied the genetic platelet-specific deletion, resulting in comparable cardioprotection.
Together, these findings identify platelet C5aR1 as a druggable target of platelet—neutrophil-NET
signaling that exacerbates myocardial injury and limits reparative healing after Ml, highlighting platelet

Cb5aR1 as a potential therapeutic approach to restrain thromboinflammation.
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Introduction

Myocardial infarction (MI) remains the leading cause of morbidity and mortality worldwide. Beyond
acute coronary occlusion and thrombus formation, maladaptive inflammation critically determines
infarct size and healing (1). The complement system is an evolutionarily conserved arm of the innate
immune system that safeguards tissue integrity. Activated via the classical, lectin, or alternative
pathway, it mediates opsonization and immune complex clearance, culminates in the formation of the
membrane attack complex (C5b—C9) and cleaves the anaphylatoxins C3a and C5a (2).

Cbha is a potent chemoattractant and activator of myeloid cells, particularly of neutrophils (3). Recent
work from our group has revealed its expression on platelets, where it regulates vascular inflammation
and ischemic neovascularization (4,5). Notably, platelet expression of C5aR1 and C3aR are
increased in patients with coronary artery disease and show a strong correlation with platelet
activation markers such as P-selectin (6), underscoring the potential clinical relevance of platelet
complement signaling. These findings position platelets not only as effectors of thrombosis and
hemostasis but also as active participants in innate immune responses involving complement
signaling and tissue repair.

Beyond their hemostatic function, platelets patrol the vasculature as immune sentinels and
dynamically engage with leukocytes (7-10). Among these, neutrophils represent a particularly
relevant cellular partner in ischemic injury (11). Upon vascular damage or ischemia-reperfusion,
platelets can rapidly form heterotypic complexes with neutrophils (platelet-neutrophil complexes,
PNCs) and shape neutrophil activation through direct adhesive ligands and the release of soluble
mediators (12,13).

Importantly, platelet signals can trigger neutrophil extracellular trap (NET) release, linking thrombosis
with inflammation, vascular damage and fibrosis (14-16). NETs are web-like chromatin structures
decorated with histones and proteases contributing to host defense (17). In sterile injury, however,
they aggravate tissue damage by providing scaffolds for thrombosis, releasing cytotoxic mediators,
and exposing neoantigens that may fuel autoimmunity (18,19). In myocardial infarction, intracardiac
NET burden correlates with adverse remodeling, and experimental blockade of NETosis limits infarct
size, inflammation, and fibrosis (20,21). Previous work has shown that excessive NET formation also
promotes maladaptive cardiac remodeling in obesity (22), autoimmune disease (23), advanced age

(24), and diabetes (25), underscoring their broad relevance as central drivers of thromboinflammation
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and cardiovascular injury (18). The detection of NETs in failing human myocardium further highlights
their relevance across acute and chronic heart disease (25-27). These insights suggest that
complement, platelet—neutrophil complexes, and NETs could act as converging drivers of ischemic
pathology. However, whether platelet-derived complement signaling through C5aR1, controls PNC
formation and neutrophil effector functions in myocardial infarction remains unknown. Here, we
investigated whether platelet-expressed C5aR1 orchestrates platelet—neutrophil interactions and NET

formation to exacerbate myocardial injury and impair infarct healing.
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Results

Platelet-specific C5arl deletion improves post-infarction remodeling and cardiac function
Although systemic inhibition of C5 or C5aR1 has shown limited benefit in clinical trials of myocardial
infarction, this may in part reflect the pleiotropic roles of complement across multiple different cell
types (28-30). Global blockade can dampen both detrimental and reparative pathways, potentially
masking cell-specific contributions. Our recent work demonstrated that platelet-expressed Cbarl
regulates vascular inflammation and neovascularization in hindlimb ischemia through CXCL4 (4).

To define the role of platelet expressed C5arl after myocardial infarction, Pf4”~cre+ C5ar1/Ml/fl mice
(4) and littermate controls underwent permanent LAD ligation (day O0), followed by serial
echocardiographic assessment on days 1 and 13, flow cytometric analyses on days 1 and 14, and
terminal analyses on day 14 (Figure 1A). TTC staining demonstrated 36% smaller infarct sizes in
platelet-specific C5arl knockouts compared to littermates (Figure 1B, C). Echocardiography
confirmed improved systolic function in platelet C5arl-deficient mice, with a 27% higher ejection
fraction and 2-fold increased fractional shortening on day 13 (Figure 1D, E). Histological analyses
revealed diminished collagen | deposition and reduced interstitial fibrosis in Pf4*cre+ Cb5arl1Ml/fl
hearts (Figure 1F, G). In addition to reduced fibrosis, Pf4*cre+ C5arl/fl/fl hearts exhibited a 5-fold
increased capillary density in the peri-infarct zone, assessed by CD31 immunostaining (Figure 1H, I).
These data indicate that platelet C5arl deficiency not only limits injury and fibrosis but also favors
adaptive neovascular remodeling after myocardial infarction, consistent with our prior observations in
hindlimb ischemia (4). Together, these findings demonstrate that platelet-specific C5arl deletion limits

myocardial injury, improves functional recovery, and attenuates post-infarction remodeling.

Platelet C5arl deficiency limits myocardial platelet—neutrophil complexes and NET deposition
while increasing PNCs in blood

Given the pivotal role of platelet—neutrophil interactions in myocardial injury (12), we next investigated
how platelet C5arl influences PNC formation. Immunofluorescence staining of left ventricular sections
for Ly6G and CD42b revealed significantly reduced deposition of PNCs in Pf4"Cre+ C5arl1/l/fl hearts
compared to littermate controls, accompanied by fewer infiltrating neutrophils and platelets overall
(Figure 2A, B & Supplemental Figure 10D). Because platelet—neutrophil interactions are a critical

trigger of neutrophil activation and the release of NETs (11,12), we next examined whether reduced
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myocardial PNC accumulation translated into reduced NET deposition within the infarcted heart.
Immunofluorescence staining for MPO and H3Cit revealed a marked reduction in NET formation in
Pf4nCre+ Cbharl/Ml/fl hearts after infarction (Figure 2C). Quantitative analysis confirmed significantly
fewer H3Cit* neutrophils and reduced NET burden in the peri-infarct zone compared with littermate
controls (Figure 2D). Together, these findings indicate that platelet C5arl is required for myocardial
accumulation of platelet—neutrophil complexes and subsequent formation of NETs in the infarcted
heart.

We next set out to investigate PNCs in the circulation as well. Unstimulated whole blood was
analyzed by flow cytometry on days 1 and 14 after infarction (Figure 2E). As expected, PNCs rose
sharply on day 1 and declined toward baseline by day 14 (Figure 2F). Unexpectedly, platelet-specific
C5arl” mice had markedly higher circulating PNC levels on day 1 compared with littermate controls,
despite their improved cardiac function and reduced PNC accumulation in tissue. Similar analyses of
platelet-monocyte complexes (PMCs), quantified in blood by CD115/CD42b co-staining and in
myocardium by CD68 immunofluorescence, revealed comparable temporal dynamics after infarction
but no genotype-dependent differences (Supplemental Figure 2 & 14). To explore a potential
relationship between early circulating platelet—neutrophil interactions and later myocardial PNC
accumulation, we performed a correlation analysis. Notably, the proportion of circulating PNCs on day
1 inversely correlated with myocardial PNC burden on day 14 (Spearman r = -0.83; P = 0.02; Figure
2G), consistent with the notion that platelet C5arl deficiency alters the spatial distribution of platelet—
neutrophil interactions following myocardial infarction.

These findings suggest that in the absence of platelet C5arl, PNCs form readily in the circulation but
fail to accumulate and make NETs within injured myocardium. This effect appears specific to platelet—

neutrophil interactions rather than platelet—leukocyte crosstalk in general.

Platelet C5arl regulates a-granule biology and promotes CXCL4 dependent NET formation

To delineate the platelet-intrinsic mechanism linking C5a/C5arl signaling to platelet neutrophil
interactions and NET formation, we first examined whether C5arl influences platelet a-granule
biology at baseline. Immunofluorescence analysis of resting platelets revealed markedly reduced
intracellular P-selectin (CD62P) signal in C5arl-deficient platelets, when compared with WT platelets,

indicating altered a-granule content or organization (Figure 3A, B). Because surface translocation of
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P-selectin is a hallmark of platelet activation, a key mediator of PNC formation via PSGL-1 (12), and a
well-established trigger of NETosis (14), we next assessed platelet activation after myocardial
infarction via flow cytometry. Whole blood obtained 24 h after infarction was stimulated ex vivo with
100 nM phorbol 12-myristate 13-acetate (PMA). Under these conditions, platelets from Pf4~Cre+
C5arl/Ml/fl mice exhibited reduced surface P-selectin expression (Figure 3C) and diminished
activation of integrin GPIIb/llla (Figure 3D) compared with littermate controls, demonstrating impaired
platelet activation downstream of platelet C5arl signaling after M.

Besides P-selectin, a-granule secretion also represents a major source of platelet-derived CXCL4
(platelet factor 4). Consistent with defective granule mobilization, plasma CXCL4 levels were
significantly reduced in Pf4~Cre+ Cbarl/fl/fl mice after Ml (Figure 3E), indicating impaired platelet
Cbharl—-dependent CXCL4 release in vivo. We previously identified a platelet C5a/C5arl/CXCL4 axis
in ischemia-driven neovascularization (4), which, together with recent reports implicating platelet-
derived CXCL4 in NET formation in ANCA-associated vasculitis (31), prompted us to test whether
CXCL4 could mediate platelet C5arl-dependent NET formation downstream of C5a.

Neutrophils were co-incubated with WT or C5arl-deficient platelets stimulated with C5a (Figure 3F),
and NET formation was quantified by immunofluorescence staining for citrullinated histone H3
(H3Cit), myeloperoxidase (MPO), and DNA (DAPI). C5a-stimulated WT platelets robustly induced
NET formation, whereas C5a-stimulated C5arl-KO platelets failed to promote NET release (Figure
3G, H).

To directly test the requirement for CXCL4 in this, secreted CXCL4 was functionally neutralized using
heparin, which binds platelet factor 4 with high affinity and sequesters it into inactive complexes
(32,33). As hypothesized, heparin markedly attenuated NET formation induced by C5a-stimulated WT
platelets (Figure 3G, H), demonstrating that active CXCL4 is required for platelet-driven NETosis
downstream of C5arl. We next asked whether restoring CXCL4 could rescue NET formation in the
absence of platelet C5arl. Adding recombinant CXCL4 (rCXCL4), indeed, fully restored NET
formation in co-cultures containing Cb5a-stimulated KO platelets and neutrophils (Figure 3G, H),
establishing CXCL4 as a sufficient mediator downstream of C5a resulting in NET formation.

Together, these findings place platelet C5arl upstream of a-granule mobilization and CXCL4 release

and identify CXCL4 as a critical mediator licensing platelet-dependent NET formation.


https://doi.org/10.64898/2026.01.12.699090
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.01.12.699090; this version posted January 12, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

Pharmacological inhibition of C5aR1 phenocopies platelet-specific C5arl deletion

To translate our findings into a therapeutic context, we next evaluated the small-molecule C5aR1
inhibitor PMX205 in the permanent LAD ligation model. Mice received daily subcutaneous injections
of PMX205 or its vehicle PBS for 14 days after Ml (Figure 4A). PMX205 treatment closely
recapitulated the protective phenotype observed in platelet-specific C5arl” mice. TTC staining
revealed a marked reduction in infarct size in PMX205-treated mice compared with controls (Figure
4B). Collagen | immunofluorescence confirmed decreased interstitial fibrosis in the infarct border zone
(Figure 4C). Consistent with these structural improvements, echocardiography demonstrated
enhanced systolic function, with higher ejection fraction and fractional shortening in PMX205-treated
animals (Figure 4D, E). In line with the genetic deletion, PMX205 reduced platelet—neutrophil
complexes and neutrophil accumulation in the infarcted myocardium (Figure 4F, G, Supplementary
Figure 16B). Given the potent neutrophil chemoattractant properties of C5a (34,35), this decrease in
neutrophil recruitment is consistent with effective systemic C5aR1 blockade. Platelet infiltration was
likewise diminished in PMX205-treated hearts (Supplementary Figure 10). Moreover, tissue analyses
demonstrated reduced myocardial NET burden in PMX205-treated mice (Figure 4H, ). Flow
cytometric analyses revealed attenuated platelet activation, reflected by lower surface P-selectin
expression and reduced GPlIb/llla activation (Figure 4J-L).

Together, these data demonstrate that pharmacological C5aR1 inhibition with PMX205 phenocopies
platelet-specific  Cb5arl deletion, conferring robust cardioprotection and suppressing
thromboinflammatory signaling after myocardial infarction. These findings highlight C5aR1 as a

promising therapeutic target to limit platelet-driven inflammation and myocardial injury.
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Discussion

This study identifies platelet-expressed C5aR1 as a central regulator of thromboinflammatory injury
and myocardial repair following infarction. Using complementary genetic and pharmacological
approaches, we demonstrate that platelet C5aR1 amplifies platelet—neutrophil interactions, platelet
activation, and neutrophil extracellular trap (NET) formation via CXCL4 release, thereby increasing
infarct size, fibrosis, and adverse ventricular remodeling. These findings establish platelet-intrinsic
complement signaling as an upstream determinant of infarct healing and highlight platelet C5aR1 as a
promising therapeutic hub.

Complement—platelet interactions have emerged as potent amplifiers of vascular inflammation in
recent years (2,36). Beyond their hemostatic role, platelets actively regulate complement activation
and sensing at sites of vascular injury, thereby coupling tissue damage to thromboinflammatory
responses (2,4,5). Seminal work has demonstrated that platelet activation can initiate and propagate
complement activation, positioning platelets as both targets and amplifiers of complement signaling
(37-41).

Among complement receptors, the anaphylatoxin receptor C5aR1 is of particular interest, given its
strong myeloid-activating capacity. C5a/C5aR1 signaling on leukocytes, especially on neutrophils,
promotes recruitment, activation, and NET formation and aggravates myocardial injury, processes
thus far considered largely platelet-independent (3,34,42). Our data uncover a novel platelet-centric
pathway, showing that platelets themselves are a decisive C5aR1-expressing population that licenses
pathogenic neutrophil effector functions after MI. The observed effects appear specific to platelet—
neutrophil crosstalk, as platelet-monocyte complexes and monocyte infiltration remained unaffected.
This platelet—neutrophil-focused perspective is particularly relevant given the mixed translational
experience with systemic complement inhibition in myocardial infarction. While blockade of C5 or
C5aR1 confers robust cardioprotection in experimental models (34,42), clinical translation of systemic
complement inhibition has yielded inconsistent benefit (28,29). These outcomes likely reflect the
pleiotropic roles of C5a/C5aR1 across multiple cell types, where indiscriminate inhibition may
suppress both deleterious and reparative immune functions required for infarct healing (43,44).

Thus, indiscriminate C5aR1 blockade may inadvertently impair beneficial neutrophil effector functions
while curbing pathological activation. The observation that platelet C5aR1 (and C3aR) expression is

increased in patients with coronary artery disease and acute ST-elevation myocardial infarction (6)
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further underscores platelets as a clinically relevant C5aR1 compartment and supports the concept
that cell-specific targeting may overcome the limitations of systemic complement inhibition.

Prior work identified platelet C5aR1 as a regulator of ischemic angiogenesis in peripheral artery
disease via a C5a/CXCL4 axis (4). We now extend these insights to the infarcted heart, showing that
platelet C5aR1 orchestrates both aggregate- and secretome-dependent pathways of platelet—
neutrophil interaction that ultimately determine myocardial injury and repair.

A striking feature of our data is the divergence between circulating and tissue platelet—neutrophil
complexes (PNCs). Platelet-specific C5aR1 deficiency increased circulating PNCs while markedly
reducing their accumulation within the infarcted myocardium, accompanied by decreased platelet and
neutrophil infiltration and reduced NET deposition overall. These findings indicate that C5aR1 is
dispensable for complex formation per se but is required for their recruitment to ischemic tissue and
subsequent pathogenic activation.

Mechanistically, loss of C5aR1 altered a-granule biology and blunted platelet activation early after
myocardial infarction, as evidenced by reduced granule and surface P-selectin expression and
diminished integrin GPIIb/llla activation. Consequently, PNCs fail to efficiently accumulate within
ischemic myocardium. Multiple, partially overlapping platelet-derived pathways have been shown to
promote NET formation, including adhesive interactions, granule-derived mediators, and innate
immune sensing mechanisms (14,16,45). In this context, our data implicate CXCL4 as a downstream
mediator of platelet C5a/C5aR1 signaling resulting in NETosis. While P-selectin provides a permissive
adhesive scaffold for platelet—neutrophil complexes via PSGL-1 and is a well-known inducer of
NETosis (12,14), platelet-specific C5aR1 deficiency reduced circulating CXCL4 levels, and platelet-
mediated NET induction required intact C5a/C5aR1 signaling in a CXCL4-dependent manner in vitro.
Recent evidence also points to platelet GPVI as an alternative pathway promoting platelet-neutrophil
aggregates in acute lung injury (46); such mechanisms may partially compensate for the loss of
integrin-dependent signaling in Cbarl-deficient platelets and help explain the persistence of
circulating PNCs. Consistent with our findings, platelet-derived CXCL4 has previously been shown to
promote NETosis in autoimmune diseases such as ANCA-associated vasculitis (31), suggesting
broader relevance for this pathway.

Thus, platelet C5aR1 acts as a molecular switch that governs not the abundance but the pathogenic

quality and fate of platelet—neutrophil aggregates. These results resonate with earlier clinical
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observations that platelet—leukocyte aggregates are elevated in acute coronary syndromes and
predict adverse outcome (12,47,48).

Downstream, platelet C5aR1 proved essential for platelet-mediated NET induction. In the infarcted
myocardium, NET burden was significantly lower in knockout mice, and platelets frequently
colocalized with NETting neutrophils, underscoring their spatial proximity in this process.

NETs themselves are central drivers of infarct pathology: they aggravate ischemia/reperfusion injury
(21,49), impair tissue healing (50), promote fibrosis (24), and drive maladaptive remodeling in
myocardial infarction through neutrophil inflammasome—driven IL-1B release and VWF deposition
(20). By positioning platelet C5aR1 upstream of this pathway, our study identifies complement—
platelet signaling as a critical initiator of the NET—fibrosis—remodeling cascade.

In addition to regulating platelet-neutrophil crosstalk, platelet C5aR1 shaped the paracrine
environment of ischemic myocardium. CXCL4, beyond promoting NET formation (31), has been
shown to suppress adaptive neovascularization in hindlimb ischemia (4). Consistent with this dual
role, reduced CXCL4 levels in platelet-specific C5arl™ mice coincided with increased capillary density
in peri-infarct myocardium. These observations suggest that platelet C5aR1 simultaneously fuels
thromboinflammatory injury while constraining reparative angiogenesis.

The therapeutic implications of these findings are considerable. Pharmacological blockade of C5aR1
with the small-molecule antagonist PMX205 phenocopied platelet-specific genetic deletion, resulting
in smaller infarcts, improved systolic function, reduced platelet activation, diminished myocardial PNC
accumulation, attenuated NET burden, and reduced fibrosis. Importantly, platelet C5aR1 deficiency
preserved platelet counts and gross hemostatic function (4), consistent with a predominantly
inflammatory role of platelet C5aR1 (unlike platelet C3aR, which also affects hemostasis and comes
with inadvertent bleeding risks (51)). Although PMX205 is not cell-type selective, its ability to
phenocopy platelet-specific C5aR1 deletion supports the principle that selectively uncoupling
inflammatory complement signaling from hemostasis may be therapeutically exploitable.
Complement-targeted therapies have demonstrated clinical efficacy and safety across inflammatory
diseases, establishing translational feasibility for selective modulation of complement signaling (52—
54). Our findings extend this principle to acute myocardial infarction. In contrast to systemic
complement blockade, platelet-restricted C5aR1 targeting may avoid blunting reparative immune

functions that are required for proper infarct healing or immune defense.
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Several limitations warrant consideration. Our analyses focused on later stages after infarction to
capture the structural consequences of early thromboinflammatory signaling rather than acute
platelet—neutrophil kinetics. Future studies incorporating earlier time points, reperfusion models, and
human validation will be required to fully resolve the temporal hierarchy and translational relevance of
platelet C5aR1—-dependent signaling.

Together, these findings identify platelet C5aR1 as a central molecular switch that determines
whether platelet—neutrophil interactions remain benign or evolve into pathogenic drivers of NET
formation, impaired angiogenesis, and fibrotic remodeling after myocardial infarction. By positioning
platelet C5aR1 upstream of CXCL4—dependent neutrophil activation and thromboinflammatory injury,
this study defines a platelet-intrinsic complement pathway that integrates innate immune danger cues
into maladaptive cardiac remodeling and highlights platelet C5aR1 as a rational therapeutic target to

improve infarct healing.

14


https://doi.org/10.64898/2026.01.12.699090
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.01.12.699090; this version posted January 12, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

Methods
Detailed descriptions of materials, reagents, and extended experimental protocols are provided in the
Supplementary Methods. Data supporting the findings of this study are available from the

corresponding authors upon reasonable request.

Animal Models and Study Design

Platelet-specific C5arl—deficient mice (C5arl/fl/fl;Pf4-Cre*) and Cre-negative littermate controls
(Char1Ml/fl;Pf4-Cre™) on a C57BL/6J background were used. Male mice aged 10-14 weeks were
studied. All animal experiments were approved by the regional authorities of Baden-Wirttemberg
(Regierungsprasidium Freiburg, approval no. 35-9185.81/G-20/105) and conducted in accordance
with the German Animal Welfare Act.

Animals were followed for 24 h to assess acute thromboinflammatory responses and for 14 days to
evaluate post-infarction remodeling. Echocardiography was performed on days 1 and 13, and hearts
were harvested on day 14 for histological and molecular analyses. Investigators were blinded to
genotype and treatment during data acquisition and analysis. The platelet-specific C5arl knockout
mouse line has been previously comprehensively characterized, including analyses of whole blood

counts, platelet aggregation, bleeding time, and platelet activation (4).

Myocardial Infarction Model

Myocardial infarction was induced by permanent ligation of the left anterior descending (LAD)
coronary artery under general anesthesia, endotracheal intubation, and mechanical ventilation.
Successful coronary occlusion was confirmed by immediate blanching of the anterior left ventricular
wall and characteristic wall motion abnormalities in echocardiography. Detailed surgical procedures,

anesthesia, ventilation, and postoperative analgesia are described in the Supplementary Methods.

Pharmacological C5aR1 Blockade

For pharmacological inhibition experiments, wild-type mice only received the selective C5aR1
antagonist PMX205 (Tocris) or PBS vehicle. PMX205 was administered subcutaneously at 1 mg/kg
body weight, first 4 h prior to LAD ligation and subsequently once daily until tissue harvest. The

maximal injection volume was 10 pL/g body weight.
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Echocardiography

Transthoracic echocardiography was performed using a Vevo 3100 imaging system (FUJIFILM
VisualSonics) with Vevo LAB software, equipped with a high-frequency linear array transducer (22-55
MHz) suitable for murine cardiac imaging. Examinations were conducted on day 1 and day 13 after
myocardial infarction under light isoflurane anesthesia.

B-mode images were acquired from parasternal long-axis (PSLAX) and parasternal short-axis (SAX)
views, followed by M-mode recordings obtained from both views at the mid-papillary level. Left
ventricular dimensions were measured from M-mode images, and ejection fraction and fractional
shortening were calculated as the primary functional parameters. Measurements were averaged from

three consecutive cardiac cycles and analyzed by investigators blinded to genotype and treatment

group.

Infarct Size and Cardiac Remodeling

Infarct size was determined by 2,3,5-triphenyltetrazolium chloride (TTC) staining. Hearts were
sectioned into three 2-mm transverse slices distal to the ligation site, and infarct size was quantified
as the ratio of non-viable to total myocardial area using ImageJ/Fiji. At 14 days, myocardial
remodeling was assessed by immunofluorescence analysis of fibrosis (Collagen 1) and

neovascularization in infarct border zones.

Flow Cytometric Analysis of Platelet—Leukocyte Complexes and Platelet Activation

Platelet—neutrophil complexes (PNCs) and platelet—-monocyte complexes (PMCs) were quantified in
whole blood by flow cytometry on day 1 and day 14 after myocardial infarction. Platelets were
identified as CD42b* events and neutrophils as Ly6G* cells. Platelet activation was assessed by
surface expression of P-selectin and activated GPIIb/llla under basal conditions and following ex vivo
stimulation with phorbol 12-myristate 13-acetate (PMA). Antibody panels, gating strategies, and

stimulation conditions are detailed in the Supplementary Methods.

Detection of PNCs and NETs in Myocardial Tissue
Platelet—neutrophil complexes in myocardial tissue were visualized by immunofluorescence staining

for platelet (CD42b) and neutrophil (Ly6G) markers. Neutrophil extracellular traps (NETs) were
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identified by co-localization of extracellular DNA with citrullinated histone H3 (H3Cit) and
myeloperoxidase (MPO). Quantification was performed in infarct and peri-infarct regions as described

in the Supplementary Methods.

Platelet—Neutrophil Co-culture and NET Formation Assays

Bone marrow—derived neutrophils were co-incubated with isolated platelets. Co-cultures were
stimulated with defined agonists, and NET formation was assessed by immunofluorescence detection
of extracellular MPO* H3cit" DNA" structures. NETs were quantified as the percentage of neutrophils
positive for H3Cit and MPO. Detailed isolation procedures, stimulation conditions, permeabilization,

staining protocols, and image analysis are provided in the Supplementary Methods.

CXCL4 Quantification
CXCL4 concentrations were measured in plasma samples using a mouse CXCL4 (platelet factor 4)

Quantikine ELISA kit (R&D Systems, MCX400) according to the manufacturer’s instructions.

Statistical Analysis

All data are expressed as mean + SD. Data distribution and homogeneity of variance were evaluated
prior to selecting appropriate statistical tests. Comparisons between two independent samples were
performed using unpaired t-tests, applying Welch’'s correction when variances differed, or Mann—
Whitney U tests for non-parametric data. Analyses involving three or more groups employed one- or
two-way ANOVA (with Welch's adjustment when required) followed by Tukey or Sidak post hoc tests,
or Kruskal-Wallis testing with Dunn’s post hoc correction. All tests were two-tailed, and significance
was defined as a = 0.05. Exact sample sizes, statistical tests, and p-values are detailed in the figure

legends and Supplementary Tables.
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Supplementary Information
The Supplementary Information contains detailed experimental methods, extended flow cytometric
analyses, additional echocardiographic parameters, baseline phenotyping of mouse models, and

supporting in vivo and in vitro data related to platelet—neutrophil interactions and NET formation.
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Figure Legends

Figure 1| Platelet-specific C5arl deletion improves post-infarction remodeling and cardiac
function.

(A) Experimental design of permanent left anterior descending (LAD) coronary artery ligation in
Pfancre+” Charl/I/fI* mice and Cre-negative littermate controls, followed by serial echocardiography
and terminal analyses up to day 14.

(B) Representative transverse left ventricular sections stained with TTC on day 14 after myocardial
infarction, with infarcted myocardium appearing white and viable myocardium appearing red. Infarcted
areas are indicated by a solid white outline (scale bar = 2 mm).

(C) Quantification of infarct size expressed as percentage of left ventricle (LV).

(D) Representative M-mode echocardiographic images.

(E) Echocardiographic assessment of left ventricular ejection fraction (EF; left) and fractional
shortening (FS; right) on day 1 and day 13 after myocardial infarction.

(F) Representative immunofluorescence images of collagen | (red) and DNA (DAPI, blue) on day 14.
(G) Quantification of collagen I-positive area (collagen |, % of LV section).

(H) Representative CD31 (green) immunostaining with DNA staining (DAPI, blue) in the peri-infarct
region on day 14.

(I) Quantification of capillary density (CD31-positive area, %).

Data are shown as mean + SD; each dot represents one mouse. n = 4 mice per group for TTC and
immunofluorescence analyses; n = 9—10 mice per group for echocardiography. Statistical analysis
was performed using one-way ANOVA for EF and FS and two-tailed unpaired t-tests for all other

comparisons. P < 0.05, P <0.01, P < 0.001.

Figure 2 | Platelet C5arl deficiency increases circulating but limits myocardial platelet—
neutrophil complexes and NET deposition.

(A) Representative immunofluorescence images of peri-infarct myocardium stained for Ly6G (red) and
CD42b (green) with DNA staining (DAPI, blue), showing myocardial platelet—neutrophil complexes
(PNCs).

(B) Quantification of myocardial PNC density (mm™) in the peri-infarct region (see also

Supplementary Figure 10 for platelet and neutrophil infiltration).
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(C) Representative immunofluorescence images of peri-infarct myocardium stained for
myeloperoxidase (MPO, red) and citrullinated histone H3 (H3Cit, green) with DNA (DAPI, blue),
showing neutrophil extracellular traps (NETS).

(D) Quantification of NET burden expressed as percentage of H3Cit* area of the left ventricle (LV).
(E) Flow cytometric gating strategy for platelet—neutrophil complexes (PNCs) in whole blood.
Neutrophils were identified by Ly6G, and PNCs were defined as Ly6G*CD42b* events.

(F) Circulating PNCs expressed as percentage of CD42b* events among Ly6G™ neutrophils on day 1
and day 14 after myocardial infarction in Pf4~cre+ C5ar1/l/fl mice and Cre-negative littermate
controls.

(G) Spearman correlation analysis demonstrating an inverse relationship between circulating PNCs
on day 1 after myocardial infarction and myocardial PNC density on day 14 across individual mice (r =
-0.83, P =0.02).

Data are shown as mean + SD; each dot represents one mouse. n = 4 mice per group for
immunofluorescence analyses (A-D) and n = 9 mice per group for flow cytometric analyses (E-F).
Statistical analysis was performed using two-tailed unpaired t-tests for immunofluorescence data,
one-way ANOVA for flow cytometric analyses, and Spearman’s rank correlation for association

analysis (G). P < 0.05, P < 0.01, P < 0.001, P < 0.0001. Scale bars, 20 pm (A) and 10 um (C).

Figure 3| Platelet C5aR1 regulates a-granule biology and promotes CXCL4-dependent NET
formation.

(A) Representative single-plane confocal immunofluorescence images of fixed and permeabilized
resting wild-type (WT) and C5aR1-deficient platelets stained for P-selectin (CD62P, green) and
CXCL4 (red), illustrating altered a-granule organization.

(B) Quantification of intracellular a-granule content per platelet, expressed as total area of P-selectin—
positive granules and colocalized P-selectin/CXCL4 granules, measured by confocal microscopy.
Data are shown as individual platelet values pooled from n = 3 independent experiments. Outliers
were identified and removed using the ROUT method (Q = 1%) prior to analysis.

(C) Flow cytometric analysis of platelet surface P-selectin expression 24 h after myocardial infarction
following ex vivo stimulation of whole blood with 100 nM phorbol 12-myristate 13-acetate (PMA),

expressed as geometric mean fluorescence intensity (GMFI) of CD42b* platelets.
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(D) Flow cytometric analysis of platelet integrin GPIIb/Illa activation under the same conditions,
expressed as percentage of activated GPIIb/llla among CD42b* platelets.

(E) Plasma CXCL4 concentrations after Ml in Pf4~cre+" C5aR1/fl/fl* mice and Cre-negative littermate
controls.

(F) Schematic of the in vitro platelet—neutrophil co-incubation assay. WT or C5aR1-deficient platelets
were stimulated with C5a and co-incubated with neutrophils, followed by confocal
immunofluorescence staining for myeloperoxidase (MPO), citrullinated histone H3 (H3Cit), and DNA
(DAPI) to assess NET formation, in the presence or absence of low-dose heparin or recombinant
CXCL4 (rCXCL4).

(G) Representative immunofluorescence images of neutrophils after co-incubation, stained for MPO
(red), H3Cit (green), and DNA (DAPI, blue), illustrating NET formation under the indicated conditions
(see Supplementary Figure 13 for neutrophil-intrinsic and platelet-mediated control conditions).

(H) Quantification of NET formation expressed as percentage of H3Cit* neutrophils.

Data are shown as mean + SD unless otherwise indicated; each dot represents one biological
replicate or mouse, as indicated. For a-granule analyses (A-B), data are shown as individual platelet
values pooled from n = 3 independent experiments and analyzed using two-tailed unpaired t-tests
following ROUT-based outlier exclusion (Q = 1%). Flow cytometry data (C—D) were analyzed using
one-way ANOVA across time points and genotypes (see also Supplementary Figures for day 14
analyses). Plasma CXCL4 measurements (E) were analyzed using two-tailed unpaired t-tests. NET
formation assays (H) were analyzed using one-way ANOVA with appropriate post hoc correction. P <

0.05, P <0.01, P <0.001, P <0.0001. Scale bars, 2 um (A) and 20 um (G).

Figure 4 | C5aR1 inhibition with PMX205 phenocopies platelet-specific C5arl deletion.

(A) Experimental design for daily subcutaneous administration of the C5aR1 inhibitor PMX205 or PBS
for 14 days following permanent left anterior descending (LAD) coronary artery ligation.

(B) Representative TTC-stained transverse left ventricular sections on day 14 after myocardial
infarction, with infarcted myocardium appearing white and viable myocardium appearing red. Infarcted
areas are indicated by a solid white outline (left). Corresponding quantification of infarct size,

expressed as percentage of left ventricular (LV) area (right).
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(C) Quantification of collagen I-positive area in immunofluorescence staining, expressed as
percentage of LV area.

(D) Representative M-mode echocardiographic images on day 13 after myocardial infarction.

(E) Echocardiographic assessment of left ventricular ejection fraction (EF; left) and fractional
shortening (FS; right) on day 1 and day 13 after myocardial infarction.

(F) Representative immunofluorescence images of peri-infarct myocardium stained for Ly6G (red) and
CD42b (green) with DNA (DAPI, blue), illustrating myocardial platelet—neutrophil complexes (PNCs).
(G) Quantification of myocardial PNC density (mm™2).

(H) Quantification of myocardial NET burden expressed as percentage of H3Cit* neutrophils.

(I) Representative immunofluorescence images of peri-infarct myocardium stained for
myeloperoxidase (MPO), citrullinated histone H3 (H3Cit), and DNA (DAPI), illustrating NET
deposition.

(J) Representative flow cytometry plots of platelet surface P-selectin expression and activated
GPIlIb/llla (allbp3) in PMA-stimulated whole blood 24 h after myocardial infarction.

(K) Quantification of platelet surface P-selectin expression in PMA-stimulated whole blood 24 h after
myocardial infarction.

(L) Quantification of platelet GPIIb/Illa activation in PMA-stimulated whole blood 24 h after myocardial
infarction.

Data are shown as mean + SD; each dot represents one mouse. Statistical analysis was performed
using two-tailed unpaired t-tests for infarct size and collagen | quantification (B, C) and for myocardial
PNC and NET quantification (G, H). Echocardiographic parameters (E) and flow cytometric platelet
activation analyses (K, L) were analyzed using one-way ANOVA across time points and treatment
groups (see also Supplementary Information for day 14 analyses). P < 0.05, P < 0.01, P <0.001, P <
0.0001. Gating strategies are provided in the Supplementary Information. Scale bars, 2 mm (B) and

20 um (F, 1).
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