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Supplementary Methods & Materials
Animals
Male mice aged 10–14 weeks on a C57BL/6J background were used throughout the study. Platelet-specific C5aR1–deficient mice were generated by crossing B6.C5aR1^tm1Jko mice carrying a floxed C5aR1 allele with B6.Tg(Pf4-Cre)Q3Rsko/J mice, resulting in C5aR1^fl/fl;Pf4-Cre⁺ animals. Cre-negative littermates (C5aR1^fl/fl;Pf4-Cre⁻) served as controls. This platelet-specific C5aR1 knockout mouse line has been extensively characterized previously, including whole blood counts, platelet aggregation, bleeding time, platelet activation, and vascular phenotyping, and shows no baseline hematologic or hemostatic abnormalities under steady-state conditions (Nording et al., Nat Commun 2021).
All animal experiments were approved by the regional authorities of Baden-Württemberg (Regierungspräsidium Freiburg, approval no. 35-9185.81/G-20/105) and conducted in accordance with the German Animal Welfare Act.
Experimental Timeline
Day 0: Subcutaneous injection of PMX205 or PBS (where applicable), followed 4 h later by permanent LAD ligation
Day 1: Echocardiography and blood collection
Days 2–12: Daily subcutaneous PMX205 or PBS administration
Day 13: Echocardiography
Day 14: Terminal anesthesia, blood collection, cardiac perfusion, and tissue harvest
Myocardial Infarction Surgery and Perioperative Care
Permanent, non-reperfused myocardial infarction was induced by ligation of the left anterior descending (LAD) coronary artery. To ensure adequate peri- and postoperative analgesia, mice received buprenorphine (0.1 mg/kg, subcutaneous) 30 min prior to surgery.
Anesthesia was induced by intraperitoneal injection of ketamine (100 mg/kg), xylazine (5 mg/kg), and atropine (0.08 mg/kg). To compensate for expected perioperative fluid loss, mice received 20 µL/g body weight of isotonic 5% glucose solution intraperitoneally. Eyes were protected with ophthalmic ointment, and animals were placed on a heated surgical table to maintain body temperature at 37 °C.
For intubation, mice were positioned supine and anesthesia was deepened by inhalation of isoflurane (2.5–4%). Orotracheal intubation was performed under direct visualization, and animals were mechanically ventilated using a small-animal ventilator under continuous oxygen and isoflurane delivery (PEEP 5 mbar; FiO₂ 0.4; respiratory rate ~110/min; inspiratory/expiratory ratio 1:1.5; maintenance isoflurane 1.5%). Oxygen saturation, heart rate, and respiratory rate were monitored throughout the procedure using a pulse oximetry system.
After induction of stable anesthesia, a left lateral thoracotomy was performed. The intercostal space was opened at the level of the fourth rib, a retractor was inserted, and the pericardium was carefully opened. The LAD was identified under microscopic visualization and ligated in the proximal portion of the mid-course using an 8-0 Prolene suture.
To ensure sufficient survival while still inducing robust myocardial injury, medium-sized infarcts were intentionally generated.
Following ligation, the thorax was closed with interrupted sutures. Residual intrathoracic air was evacuated to re-expand the lung, and the chest wall was sealed airtight. The skin was closed with a continuous suture. Mice were extubated after recovery of spontaneous respiration and placed on a warming pad in a quiet environment until fully awake.
Postoperative analgesia with buprenorphine was continued at regular intervals for at least 72 h, with extension as required based on clinical assessment.

Pharmacological C5aR1 Inhibition
Pharmacological C5aR1 inhibition. For pharmacological inhibition experiments, wild-type mice received the selective C5aR1 antagonist PMX205 (Tocris/Bio-Techne; Cat. No. 5196; CAS 514814-49-4). PMX205 (lyophilized peptide) was dissolved in sterile PBS by adding solvent directly to the vial followed by vigorous vortexing and, if required, brief sonication to ensure complete dissolution (stock ≤ 1 mg/mL), in accordance with the manufacturer’s solubility guidance. Solutions were prepared using sterile technique and aliquoted and stored at −20 °C to avoid repeated freeze–thaw cycles (aliquots were thawed once and unused remainder discarded).  PMX205 was administered subcutaneously at 1 mg/kg (maximum injection volume 10 µL/g body weight). The first dose was given 4 h prior to permanent LAD ligation, followed by once-daily injections until sacrifice.
Echocardiography
Transthoracic echocardiography was performed using a Vevo 3100 imaging system (FUJIFILM VisualSonics) operated with Vevo LAB software and equipped with a 25–55 MHz linear array transducer. Mice were anesthetized with isoflurane (3% induction, 1.5–2% maintenance) and placed on a heated platform to maintain body temperature at 37 °C.
B-mode imaging was obtained from parasternal long-axis (PSLAX) and parasternal short-axis (SAX) views. Left ventricular end-diastolic and end-systolic areas were traced manually in B-mode PSLAX images, and left ventricular ejection fraction (EF) was calculated from these tracings using Vevo LAB software.
M-mode recordings were acquired from PSLAX and SAX views at the mid-papillary muscle level. Left ventricular internal diameters were measured from M-mode images, and fractional shortening (FS) was calculated using standard formulas. All measurements were averaged from three consecutive cardiac cycles and analyzed in a blinded manner.
TTC Staining and Infarct Size Quantification
Following terminal cardiac puncture and blood collection, hearts were perfused via the left ventricle with phosphate-buffered saline lacking Ca²⁺/Mg²⁺ until clearance of blood was evident. Hearts were excised, carefully dissected free of surrounding tissue, wrapped in aluminum foil, and briefly frozen at −20 °C to facilitate uniform sectioning.
Hearts were cut into three transverse slices of 2-mm thickness distal to the LAD ligation site. Sections were incubated in 2,3,5-triphenyltetrazolium chloride (TTC) prepared in a phosphate buffer (NaH₂PO₄/Na₂HPO₄) titrated to pH 7.4 and equilibrated to 38 °C, for approximately 15 min, to distinguish viable (red) from non-viable (pale) myocardium.
After staining, slices were rinsed, imaged under standardized conditions, and infarct size was quantified using ImageJ/Fiji by color-threshold analysis. Infarct size was expressed as the percentage of non-viable myocardium relative to total left ventricular area, averaged across all slices per heart.
Blood Collection and Flow Cytometry
Terminal blood was collected by cardiac puncture using syringes coated with sodium heparin (25,000 IU/mL; Ratiopharm) and immediately supplemented with enoxaparin (final concentration 150 µg/mL; Clexane®, Sanofi) to prevent clotting and platelet activation. A portion of the blood was reserved for plasma and serum preparation, while anticoagulated whole blood was used for flow cytometry.
Whole blood was diluted 1:9 in PBS containing Ca²⁺ and Mg²⁺ (pre-warmed to room temperature). For stimulation experiments, diluted samples were incubated with phorbol 12-myristate 13-acetate (PMA; 100 nM final concentration) or vehicle control for 15 min at room temperature.
Following stimulation, 90 µL of diluted blood was added to pre-prepared antibody mixes and incubated for 15 min at room temperature in the dark. Platelet activation and platelet–leukocyte interactions were assessed using fluorophore-conjugated antibodies directed against CD42b (platelets), P-selectin (CD62P), and activated GPIIb/IIIa (CD41/61), as well as leukocyte markers for neutrophils (Ly6G) and monocytes (CD115). Corresponding isotype controls were included for each staining panel.
After antibody incubation, samples were fixed and erythrocytes lysed using BD Phosflow Lyse/Fix buffer (pre-warmed to 37 °C) for 30 min at room temperature in the dark. Cells were washed, resuspended in PBS containing Ca²⁺/Mg²⁺, filtered through cell strainers, and transferred to FACS tubes for acquisition.
Data were acquired on a BD FACSCanto II flow cytometer at low flow rate. Platelets were identified as CD42b⁺ events, and acquisition was stopped after collection of a predefined number of platelet events. Platelet–neutrophil complexes (PNCs) and platelet–monocyte complexes (PMCs) were defined as CD42b⁺Ly6G⁺ and CD42b⁺CD115⁺ events, respectively. Platelet activation was quantified by surface expression of P-selectin and activated GPIIb/IIIa. Data analysis was performed using FlowJo software. Gating strategies are shown in Supplementary Figure 1 & 4.
Isolation of mouse neutrophils from bone marrow
Bone marrow–derived neutrophils were isolated using a negative selection strategy with a commercial mouse neutrophil isolation kit (Miltenyi Biotec) according to the manufacturer’s instructions with minor modifications.
Femurs and tibias were harvested from mice and flushed with DPBS without Ca²⁺/Mg²⁺ using a syringe and cannula. Bone marrow suspensions were passed through 30-µm pre-separation filters, pelleted by centrifugation (300 × g, 10 min, 22 °C), and resuspended in MACS buffer (PBS supplemented with 0.5% BSA and 2 mM EDTA, kept at 4 °C).
Total cell numbers were determined using a Neubauer counting chamber. Up to 5 × 10⁷ total bone marrow cells were incubated with a biotin-conjugated antibody cocktail targeting non-neutrophil lineages for 10 min at 4 °C, followed by incubation with anti-biotin magnetic microbeads for 15 min at 4 °C.
Cell suspensions were applied to LS magnetic columns placed in a MidiMACS separator. The flow-through fraction, containing unlabeled neutrophils, was collected and washed. Purified neutrophils were pelleted and resuspended in appropriate culture medium at the desired concentration for downstream applications.
Neutrophil purity and yield were assessed by flow cytometry and cell counting and were consistently sufficient (purity > 95%) for subsequent co-culture and stimulation experiments.
Isolation of murine platelets
Murine platelets were isolated from whole blood by differential centrifugation under conditions minimizing activation. Blood was collected by cardiac puncture into acid–citrate–dextrose (ACD) anticoagulant and centrifuged at low speed to obtain platelet-rich plasma (PRP). PRP was washed by centrifugation to pellet platelets.
The platelet pellet was first resuspended in HEPES-buffered Tyrode’s solution adjusted to pH 6.5, followed by resuspension in Tyrode’s solution adjusted to pH 7.4 for experimental use. Prior to stimulation or co-incubation, Tyrode’s buffer was supplemented with 1 mM CaCl₂ and 1 mM MgCl₂. Platelet concentrations were determined by automated cell counting and adjusted to the required density for downstream assays.
Platelet stimulation
Where indicated, isolated platelets were stimulated with recombinant mouse C5a (R&D Systems) or collagen-related peptide XL (CRP-XL) (CambCol).
Unless otherwise stated, C5a was used at a final concentration of 30 nM and CRP-XL at 2 µg/mL, based on established protocols and prior optimization. Platelets were stimulated at 37 °C and directly used for co-incubation experiments without collection of supernatants.
Platelet–neutrophil co-culture and NET formation 
Platelet–neutrophil co-culture experiments were performed using isolated murine platelets and bone marrow–derived neutrophils.
Coverslip preparation
Glass coverslips (12 mm) were coated with poly-L-lysine (PLL, 0.1 mg/mL) for 15 min at room temperature, washed twice with PBS, and placed into 24-well plates.
Neutrophil seeding
Neutrophils were adjusted to 2.5 × 10⁵ cells/mL, and 50,000 neutrophils in 200 µL were seeded per coverslip. Cells were allowed to adhere for 15–20 min at 37 °C, 5% CO₂. Coverslips were subsequently incubated with HBSS containing 1% BSA for 15 min to passivate remaining PLL binding sites and gently rinsed once with HBSS containing 0.5–1% BSA.
Platelet addition and stimulation
Platelets were added at a platelet-to-neutrophil ratio of 50:1 (2.5 × 10⁶ platelets per well) in 50–80 µL, resulting in a final volume of 250–300 µL per well. Platelets were resuspended in buffer containing 0.5–1% BSA.
The following experimental conditions were used (unless otherwise indicated, n = 3):
· Baseline: Neutrophils + WT platelets
· C5a stimulation: Neutrophils + WT platelets + C5a (30 nM)
· Heparin condition: Neutrophils + WT platelets + C5a (30 nM) + heparin (0.3 IU/mL)
· KO platelets: Neutrophils + C5a-stimulated KO platelets
· CXCL4 rescue: Neutrophils + KO platelets + C5a (30 nM) + recombinant CXCL4 (100 ng/mL)
· CRP-XL stimulation: Neutrophils + platelets + CRP-XL (2 µg/mL)
· Positive control: Neutrophils stimulated with PMA (10 nM)
Co-cultures were incubated for 3 h at 37 °C, 5% CO₂.
Immunofluorescence staining and imaging of NETs
Following co-incubation, cells were fixed and permeabilized, and NETs were detected by immunofluorescence staining for citrullinated histone H3 (H3Cit), myeloperoxidase (MPO), and DNA (DAPI) as described above.
Imaging was performed using confocal microscopy. Representative images were acquired using a Leica MICA Microhub or ZEISS Axio Observer microscope. Image acquisition parameters were kept constant within experiments. NET formation was quantified as the percentage of neutrophils exhibiting extracellular H3Cit⁺/MPO⁺ DNA structures.
Immunofluorescence Staining of Heart Sections
Hearts were embedded in OCT compound and cryosectioned at 6–8 µm thickness. Sections were fixed, permeabilized with 0.1% Triton X-100, blocked with normal goat serum, and incubated with primary antibodies overnight at 4 °C. After incubation with secondary antibodies, sections were mounted with DAPI-containing mounting medium.
CXCL4 ELISA
Plasma CXCL4 levels were measured using a mouse CXCL4 (platelet factor 4) Quantikine ELISA kit (R&D Systems, MCX400) according to the manufacturer’s instructions. Absorbance was measured using a microplate reader, and concentrations were calculated from a standard curve.
Image acquisition and quantitative analysis
Fluorescence imaging was performed using confocal microscopy on a Leica MICA Microhub imaging system (Leica Microsystems) and, where indicated, on a ZEISS Axio Observer fluorescence microscope. Imaging was applied both to platelet–neutrophil co-culture experiments and to cryosectioned myocardial tissue.
Images were acquired using identical acquisition settings (laser power, detector gain, exposure time, and pinhole size where applicable) within each experiment to allow direct comparison between experimental groups. Representative fields were selected based on nuclear staining and cellular morphology, avoiding areas with tissue damage or technical artifacts.
For NET quantification, neutrophils were identified based on nuclear morphology and MPO staining. NETs were defined as extracellular DNA structures positive for myeloperoxidase (MPO) and citrullinated histone H3 (H3Cit) extending beyond the boundaries of intact nuclei. Quantification was performed manually or SDi-automatically using ImageJ/Fiji, depending on the experimental setup.
NET formation was expressed as the percentage of neutrophils forming extracellular MPO⁺ H3Cit⁺ DNA⁺ structures relative to the total number of neutrophils per field. For each biological replicate, multiple randomly selected fields were analyzed and averaged. All image acquisition and quantification were performed by investigators blinded to genotype and treatment condition.
Statistical analysis 
General approach
All statistical analyses were performed using a two-sided significance level (α = 0.05). Data are presented as mean ± SD as specified in the figure legends.
Assessment of distribution and variance
Data distribution was assessed using the D’Agostino–Pearson omnibus test or Kolmogorov–Smirnov test, complemented by visual inspection of Q–Q plots. Homogeneity of variance was evaluated by visual inspection of residuals versus predicted value plots and, where appropriate, by formal testing using Levene’s or Brown–Forsythe tests.
Statistical testing
When assumptions of normality and homogeneity of variance were met, parametric tests were applied, including:
· Two-tailed unpaired t-tests for comparisons between two independent groups
· One-way or two-way ANOVA for comparisons involving more than two groups or multiple factors
When data were approximately normally distributed but variances were unequal, Welch’s t-test (two groups) or Welch’s ANOVA (more than two groups) was used.
For non-normally distributed data, non-parametric tests were applied:
· Mann–Whitney U test for two-group comparisons
· Kruskal–Wallis test for comparisons involving more than two groups
Multiple comparisons were adjusted as indicated using:
· Tukey’s post hoc test for one-way ANOVA
· Šidák’s correction for two-way ANOVA
· Bonferroni correction for repeated-measures designs
· Dunn’s post hoc test following Kruskal–Wallis analysis
Reporting
Exact sample sizes (n), statistical tests, and P values are reported in the figure legends.






Supplementary Figures
[image: ]Supplementary Figure 1 | Flow cytometric identification of platelet–leukocyte aggregates in whole blood after myocardial infarction.
(A) Schematic overview of the experimental workflow. Whole blood was collected 24 h after permanent LAD ligation into enoxaparin-coated tubes, diluted 1:9 in PBS, and analyzed by flow cytometry either without ex vivo stimulation or after stimulation with 100 nM agonist, as shown in Supplementary Figures 2 and 3.
(B) Representative gating strategy for the identification of platelet–neutrophil complexes (PNCs) and platelet–monocyte complexes (PMCs). After exclusion of debris and doublets based on FSC-A/FSC-H and SSC parameters, neutrophils were identified as Ly6G⁺ cells and monocytes as CD115⁺ cells. Platelet association was detected by co-expression of CD42b on Ly6G⁺ neutrophils (PNCs) or CD115⁺ monocytes (PMCs). Representative dot plots and corresponding histograms illustrate CD42b signal distribution on leukocyte subsets, demonstrating platelet binding in circulating platelet–leukocyte aggregates.
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Supplementary Figure 2 | Quantification of circulating platelet–neutrophil and platelet-monocyte complexes after myocardial infarction.
(A) Geometric mean fluorescence intensity (GMFI) of platelet CD42b on Ly6G⁺ neutrophils, reflecting platelet load per neutrophil, measured in unstimulated whole blood at day 1 and day 14 after permanent LAD ligation in Pf4^cre− and Pf4^cre+ mice.
(B) Frequency of platelet–neutrophil complexes (PNCs), defined as CD42b⁺ Ly6G⁺ events, following stimulation with 100 nM PMA.
(C) GMFI of CD42b on PNCs after stimulation with 100 nM PMA, indicating the extent of platelet association per neutrophil.
(D) Frequency of platelet–monocyte complexes (PMCs), defined as CD42b⁺ CD115⁺ events, measured in unstimulated whole blood at day 1 and day 14 after permanent LAD ligation in Pf4^cre− and Pf4^cre+ mice.
(E) GMFI of platelet CD42b on CD115⁺ monocytes in unstimulated samples, reflecting platelet load per monocyte.
(F) Frequency of PMCs following stimulation with 100 nM PMA.
(G) GMFI of CD42b on PMCs after stimulation with 100 nM PMA.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05 and ***P < 0.001.
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Supplementary Figure 3.1 | Pharmacological C5aR1 inhibition modulates circulating platelet–neutrophil complexes after myocardial infarction.
(A) Frequency of platelet–neutrophil complexes (PNCs), defined as CD42b⁺ Ly6G⁺ events, measured in unstimulated whole blood at day 1 and day 14 after permanent LAD ligation in PBS- and PMX205-treated mice.
(B) Geometric mean fluorescence intensity (GMFI) of platelet CD42b on Ly6G⁺ neutrophils in unstimulated samples, reflecting platelet load per neutrophil.
(C) Frequency of PNCs following ex vivo stimulation with 100 nM PMA.
(D) GMFI of CD42b on PNCs after stimulation with 100 nM PMA.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001.

[image: ]Supplementary Figure 3.2 | Pharmacological C5aR1 inhibition modulates circulating platelet–monocyte complexes after myocardial infarction.
(E) Frequency of platelet–monocyte complexes (PMCs), defined as CD42b⁺ CD115⁺ events, measured in unstimulated whole blood at day 1 and day 14 after permanent LAD ligation in PBS- and PMX205-treated mice.
(F) Geometric mean fluorescence intensity (GMFI) of platelet CD42b on CD115⁺ monocytes in unstimulated samples, reflecting platelet load per monocyte.
(G) Frequency of PMCs following ex vivo stimulation with 100 nM PMA.
(H) GMFI of CD42b on PMCs after stimulation with 100 nM PMA.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05, **P < 0.01, and ****P < 0.0001.
[image: ] 
Supplementary Figure 4 | Flow cytometric assessment of platelet activation in whole blood after myocardial infarction.
(A) Experimental workflow. Whole blood was collected 24 h after permanent LAD ligation into enoxaparin-coated tubes, diluted 1:9 in PBS, stimulated ex vivo with 100 nM PMA for 15 min, and analyzed by flow cytometry to assess platelet activation markers.
(B) Representative gating strategy for platelet identification and activation analysis. After exclusion of doublets based on FSC-A/FSC-H, platelets were identified by FSC/SSC characteristics and CD42b expression. Platelet activation was quantified by surface expression of P-selectin (CD62P) and activation-dependent αIIbβ3 integrin (CD41/60). Isotype controls were used to define positive gates.
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Supplementary Figure 5 | Platelet-specific C5aR1 deficiency attenuates platelet activation after myocardial infarction.
(A) Representative flow cytometric dot plots showing P-selectin (CD62P) surface expression and activated αIIbβ3 integrin (CD41/60) on CD42b⁺ platelets from Pf4^cre− and Pf4^cre+ mice following ex vivo stimulation with 100 nM PMA.
(B–C) Quantification of the percentage of P-selectin–positive platelets (B) and activated αIIbβ3–positive platelets (C) after stimulation with 100 nM PMA at day 1 and day 14 after permanent LAD ligation.
(E) Geometric mean fluorescence intensity (GMFI) of P-selectin on CD42b⁺ platelets following PMA stimulation.
(F–G) Percentage (F) and GMFI (G) of P-selectin on CD42b⁺ platelets in unstimulated whole blood at day 1 and day 14 after myocardial infarction.
(H) GMFI of activated αIIbβ3 on CD42b⁺ platelets after stimulation with 100 nM PMA.
(I–J) Percentage (I) and GMFI (J) of activated αIIbβ3 on CD42b⁺ platelets in unstimulated whole blood.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05, **P < 0.01.
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Supplementary Figure 6.1 | Pharmacological C5aR1 inhibition reduces PMA-induced platelet activation after myocardial infarction.
(A–B) Percentage of P-selectin–positive platelets (A) and geometric mean fluorescence intensity (GMFI) of P-selectin (B) on CD42b⁺ platelets following ex vivo stimulation with 100 nM PMA at day 1 and day 14 after permanent LAD ligation in PBS- and PMX205-treated mice.
(C–D) Percentage of activated αIIbβ3–positive platelets (C) and GMFI of activated αIIbβ3 (D) on CD42b⁺ platelets after stimulation with 100 nM PMA.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05, **P < 0.01, ***P < 0.001.
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Supplementary Figure 6.2 | Baseline platelet activation is not markedly altered by pharmacological C5aR1 inhibition after myocardial infarction.
(E–F) Percentage of P-selectin–positive platelets (E) and geometric mean fluorescence intensity (GMFI) of P-selectin (F) on CD42b⁺ platelets in unstimulated whole blood at day 1 and day 14 after permanent LAD ligation in PBS- and PMX205-treated mice.
(G–H) Percentage of activated αIIbβ3–positive platelets (G) and GMFI of activated αIIbβ3 (H) on CD42b⁺ platelets in unstimulated samples.
Each dot represents one mouse; data are shown as mean ± SD.
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Supplementary Figure 7 | Representative echocardiographic assessment of left ventricular function after myocardial infarction.
(A) Representative parasternal long-axis (PSLAX) B-mode echocardiographic image of the left ventricle with endocardial tracing used for volumetric analysis and calculation of ejection fraction after permanent LAD ligation. ECG recording is shown below.
(B) Representative parasternal short-axis (SAX) M-mode echocardiographic image acquired at the mid-papillary level illustrating left ventricular wall motion and chamber dimensions used for assessment of systolic function. ECG recording is shown below.
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Supplementary Figure 8 | Echocardiographic assessment of volumetric and hemodynamic parameters after myocardial infarction.
(A) Left ventricular end-systolic volume (ESV).
(B) Left ventricular end-diastolic volume (EDV).
(C) Stroke volume (SV).
(D) Cardiac output (CO).
(E) Heart rate (HR).
All parameters were measured by transthoracic echocardiography at day 1 and day 13 after permanent LAD ligation in Pf4^cre− and Pf4^cre+ mice. Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05 and ***P < 0.001.
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Supplementary Figure 9 | Effects of pharmacological C5aR1 inhibition on volumetric and hemodynamic parameters after myocardial infarction.
(A) Left ventricular end-systolic volume (ESV).
(B) Left ventricular end-diastolic volume (EDV).
(C) Stroke volume (SV).
(D) Cardiac output (CO).
(E) Heart rate (HR).
All parameters were measured by transthoracic echocardiography at day 1 and day 13 after permanent LAD ligation in PBS- and PMX205-treated mice. Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05, **P < 0.01, and ***P < 0.001.
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Supplementary Figure 10 | Reduced platelet and neutrophil accumulation in infarcted myocardium of platelet-specific C5aR1–deficient mice.
(A) Representative immunofluorescence images of infarcted myocardial sections from Pf4^cre− C5ar1^fl/fl and Pf4^cre+ C5ar1^fl/fl mice stained for platelets (CD42b, red), endothelial cells (CD31, green), and nuclei (DAPI, blue). Dashed boxes indicate regions shown at higher magnification.
(B) Representative immunofluorescence image showing platelet–neutrophil association in infarcted myocardium, stained for CD42b (red), citrullinated histone H3 (H3Cit, green), and nuclei (DAPI, blue).
(C) Quantification of platelet density (CD42b⁺ structures per mm²) in infarcted myocardium.
(D) Quantification of neutrophil density (H3Cit⁺ cells per mm²) in infarcted myocardium.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05 and **P < 0.01.
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Supplementary Figure 11 | Pharmacological C5aR1 inhibition reduces platelet accumulation and enhances capillary density in infarcted myocardium.
(A) Representative immunofluorescence images of infarcted myocardial sections from WT mice treated with PBS or PMX205, stained for platelets (CD42b, red), endothelial cells (CD31, green), and nuclei (DAPI, blue).
(B) Quantification of platelet density (CD42b⁺ structures per mm²) in infarcted myocardium of PBS- and PMX205-treated WT mice.
(C) Quantification of capillary density, expressed as percentage of CD31-positive area, in infarcted myocardium.
(D) Plasma CXCL4 concentrations measured by ELISA in PBS- and PMX205-treated WT mice.
Each dot represents one mouse; data are shown as mean ± SD. Statistical significance is indicated as *P < 0.05 and **P < 0.01. Exact P value is shown where indicated.
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Supplementary Figure 12 | Experimental workflow for platelet–neutrophil co-culture assays to assess CXCL4-dependent NET formation.
Schematic illustration of the in vitro platelet–neutrophil co-culture system. Neutrophils were isolated and allowed to adhere to poly-L-lysine–coated coverslips (1), followed by passivation of the surface with bovine serum albumin (BSA) to prevent unspecific activation (2). Platelets were isolated from WT or platelet-specific C5aR1-deficient mice (3) and added to adherent neutrophils at a 50:1 platelet-to-neutrophil ratio (4). Co-cultures were stimulated with C5a to activate platelet C5aR1 signaling (5). CXCL4 availability was modulated by addition of heparin or recombinant CXCL4 (6). Co-cultures were incubated for 3 h at 37 °C and 5% CO₂ (7), and neutrophil extracellular trap (NET) formation was quantified (8).
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Supplementary Figure 13 | Neutrophil- and platelet-specific stimulation induces NET formation in platelet–neutrophil co-cultures
(A) Representative immunofluorescence images of neutrophils co-incubated with wild-type (WT) platelets under unstimulated conditions or following stimulation with phorbol 12-myristate 13-acetate (PMA) or collagen-related peptide (CRP). Cells were stained for myeloperoxidase (MPO, red), citrullinated histone H3 (H3Cit, green), and DNA (DAPI, blue). PMA served as a neutrophil-intrinsic positive control for NET formation, whereas CRP was used as a platelet-specific agonist inducing α-granule release.

(B) Quantification of NET formation expressed as percentage of H3Cit⁺ neutrophils under the indicated conditions.
Data are shown as mean ± SD; each dot represents one independent experiment. Statistical analysis was performed using one-way ANOVA with appropriate post hoc correction. P < 0.05; ns, not significant. Scale bars, 20 µm.
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Supplementary Figure 14 | Platelet-specific C5aR1 deletion reduces myocardial collagen deposition without altering macrophage abundance.
(A) Representative immunofluorescence images of infarcted left ventricular sections from Pf4^Cre− C5ar1^fl/fl and Pf4^Cre+ C5ar1^fl/fl mice at day 14 after myocardial infarction, stained for collagen I (Col I, green), macrophages (CD68, red), and nuclei (DAPI, blue). Scale bars, XX µm.
(B) Quantification of collagen I–positive area expressed as percentage of left ventricular (LV) section, demonstrating significantly reduced collagen deposition in Pf4^Cre+ C5ar1^fl/fl mice.
(C) Quantification of CD68^+ macrophages per field of view (FOV), showing no significant difference between genotypes.
Data are presented as individual data points with mean ± SD; statistical analysis was performed using an unpaired two-tailed Student’s t-test. **P < 0.001; ns, not significant.
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Supplementary Figure 15 | Pharmacological C5aR1 inhibition with PMX205 reduces myocardial collagen deposition without significantly altering macrophage abundance.
(A) Representative immunofluorescence images of infarcted left ventricular sections from wild-type (WT) mice treated with PBS or the C5aR1 antagonist PMX205 at day 14 after myocardial infarction, stained for collagen I (Col I, green), macrophages (CD68, red), and nuclei (DAPI, blue). Scale bars, XX µm.
(B) Quantification of collagen I–positive area expressed as percentage of left ventricular (LV) section, demonstrating markedly reduced collagen deposition in PMX205-treated mice.
(C) Quantification of CD68^+ macrophages per field of view (FOV), showing a trend toward reduced macrophage abundance in PMX205-treated mice that did not reach statistical significance.
Data are presented as individual data points with mean ± SD; statistical analysis was performed using an unpaired two-tailed Student’s t-test. **P < 0.001; ns, not significant.
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Supplementary Figure 16 | Pharmacological C5aR1 inhibition with PMX205 reduces myocardial neutrophil infiltration and NET formation after myocardial infarction.
(A) Representative immunofluorescence images of infarcted left ventricular sections from wild-type (WT) mice treated with PBS or PMX205 at day 14 after myocardial infarction, stained for neutrophils (myeloperoxidase, MPO, red), citrullinated histone H3 (H3Cit, green), and nuclei (DAPI, blue). Insets show higher-magnification views highlighting extracellular H3Cit^+ structures associated with MPO^+ neutrophils.
(B) Quantification of myocardial neutrophil density expressed as MPO^+ cells per mm², demonstrating significantly reduced neutrophil infiltration in PMX205-treated mice.
(C) Quantification of NET burden expressed as percentage of H3Cit⁺ area of the left ventricle (LV), showing reduced NET deposition following PMX205 treatment.
Data are presented as individual data points with mean ± SD; statistical analysis was performed using an unpaired two-tailed Student’s t-test. P < 0.05, P < 0.01.
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Supplementary Figure 17 | Platelet-specific C5aR1 deletion does not affect baseline cardiac structure or function.
Baseline echocardiographic assessment of Pf4^Cre+ C5ar1^fl/fl mice and Cre-negative littermate controls prior to myocardial infarction.
(A) Left ventricular ejection fraction (EF).
(B) Fractional shortening (FS).
(C) Left ventricular (LV) mass (corrected).
(D) Left ventricular end-systolic volume (LVESV).
(E) Left ventricular end-diastolic volume (LVEDV).
(F–H) Additional LV volumetric parameters as indicated.
No significant differences were observed between genotypes across all measured parameters.
Data are shown as individual data points with mean ± SD; each dot represents one mouse. Statistical analysis was performed using an unpaired two-tailed Student’s t-test; ns, not significant.
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Supplementary Figure 18 | Platelet-specific C5aR1 deletion does not alter baseline platelet activation, platelet–neutrophil complex formation, or platelet–monocyte complex formation.
(A) Flow cytometric analysis of platelet activation assessed by surface P-selectin expression (% CD62P^+) at baseline.
(B) Platelet integrin activation assessed by activated GPIIb/IIIa expression (% CD42b^+).
(C) Circulating platelet–neutrophil complexes (PNCs) expressed as percentage of CD42b^+ cells.
(D) Circulating platelet–monocyte complexes (PMCs) expressed as percentage of CD42b^+ cells.
(E) Mean fluorescence intensity (gMFI) of CD42b on PNCs.
(F) Mean fluorescence intensity (gMFI) of CD42b on PMCs.
Data are shown as individual data points with mean ± SD; each dot represents one mouse. Statistical analysis was performed using an unpaired two-tailed Student’s t-test; ns, not significant.
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Supplementary Figure 19 | Platelet activation and platelet–leukocyte complex formation are comparable between retrobulbar and cardiac blood sampling.
(A) Platelet activation assessed by surface P-selectin expression (% CD62P^+).
(B) Platelet integrin activation assessed by activated GPIIb/IIIa expression (% CD42b^+).
(C) Circulating platelet–neutrophil complexes (PNCs) expressed as percentage of CD42b^+ cells.
(D) Circulating platelet–monocyte complexes (PMCs) expressed as percentage of CD42b^+ cells.
(E) Mean fluorescence intensity (gMFI) of CD42b on Ly6G^+ neutrophils.
(F) Mean fluorescence intensity (gMFI) of CD42b on CD115^+ monocytes.
Data are shown as individual data points with mean ± SD; each dot represents one mouse. Statistical analysis was performed using an unpaired two-tailed Student’s t-test; P < 0.05; ns, not significant.



Supplementary Tables 
Supplementary Table 1 | Immunofluorescence Antibodies
	Target
	Host / Clone
	Supplier
	Catalog #
	Application

	Collagen I
	Rabbit polyclonal
	Bio-Rad
	2150-1410
	IF

	CD31 (PECAM-1)
	Rabbit polyclonal
	Abcam
	ab7388
	IF

	CD31 (PECAM-1)
	Rabbit monoclonal
	Abcam
	ab182981
	IF

	Ly6G
	Rat monoclonal (1A8)
	BioLegend
	4767
	IF

	Ly6G
	Rat polyclonal
	antibodies-online
	ABIN7045456
	IF

	CD42b (GPIbα)
	Rat monoclonal
	Abcam
	ab227669
	IF

	CD42b (GPIbα)
	Rat monoclonal
	Emfret Analytics
	M040-0
	IF

	Myeloperoxidase (MPO)
	Rabbit polyclonal
	Abcam
	ab9535
	IF

	Myeloperoxidase (MPO)
	Rabbit monoclonal
	Abcam
	ab208670
	IF

	Citrullinated histone H3 (H3Cit)
	Rabbit polyclonal
	Abcam
	ab5103
	IF

	CD68
	Rat monoclonal (FA-11)
	Abcam
	ab53444
	IF

	CD62P (P-selectin)
	Rat anti-mouse
	BD Pharmingen
	553744
	IF

	CXCL4 (PF4)
	Rabbit polyclonal
	Cloud-Clone Corp.
	PAA172Mu01
	IF


Supplementary Table 2 | Secondary Antibodies
	Target
	Host
	Fluorophore
	Supplier

	Anti-rabbit IgG
	Goat
	Alexa Fluor 488 / 546 / 647
	Invitrogen

	Anti-rat IgG
	Goat
	Alexa Fluor 488 / 546 / 647
	Invitrogen





Supplementary Table 3 | Flow Cytometry Antibodies
	Target
	Clone
	Fluorophore
	Supplier
	Catalog #

	CD42b (GPIbα)
	Xia.G5
	DyLight 649
	Emfret Analytics
	M040-3

	CD62P (P-selectin)
	RB40.34
	PE-Cy7
	BioLegend
	148310

	GPIIb/IIIa (CD41/61)
	JON/A
	PE
	Emfret Analytics
	M023-2

	Ly6G
	1A8
	PE-Cy7
	BioLegend
	127618

	CD115 (CSF1R)
	AFS98
	PE
	BioLegend
	135506


Supplementary Table 4 | Isotype Controls
	Isotype
	Fluorophore
	Supplier
	Catalog #

	Rat IgG2b, κ
	APC
	eBioscience
	17-4031-81

	Mouse IgG2a, κ
	PE-Cy7
	BioLegend
	400253

	Rat IgG
	PE
	Emfret Analytics
	P190-2


Supplementary Table 5 | Recombinant Proteins
	Protein
	Species
	Supplier

	C5a
	Mouse
	R&D Systems

	CXCL4 (PF4)
	Mouse (recombinant)
	BioLegend


Supplementary Table 6 | Other Reagents
	Reagent
	Purpose
	Supplier
	Catalog #

	PMX205
	C5aR1 antagonist
	Tocris
	5196

	PGI₂ (prostacyclin)
	Platelet inhibition
	Cayman Chemical
	18220

	Phosflow Lyse/Fix Buffer
	Flow cytometry
	BD Biosciences
	558049

	OCT (Tissue-Tek® O.C.T. Compound)
	Tissue embedding for cryosectioning
	Sakura Finetek
	4583

	Poly-L-lysine
	Coverslip coating 
	Sigma-Aldrich
	P1399
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