
Supplemental Materials and Methods

The data for this study are available by contacting the corresponding author upon reasonable request.
Human Subjects

Peripheral blood samples from acute myocardial infarction (AMI) patients were collected at the Department of Cardiology in Nanjing Drum Tower Hospital. In total, 55 patients with ST-elevation myocardial infarction (STEMI) were enrolled, and they received percutaneous coronary intervention (PCI) within 24 hours of showing symptoms. Two-dimensional transthoracic echocardiography was performed within 3 days after primary PCI. Left ventricular ejection fraction (EF) was evaluated using Simpson’s biplane technique. Blood samples from 20 age-matched healthy people with no cardiovascular risk offered by the Physical Examination Center of Nanjing Drum Tower Hospital were used as controls. The demographic characteristics (age, gender, heart rate, blood pressure and body mass index) and previous history (diabetes, smoking, prior stroke and medications) were recorded in medical files while hospitalized. Exclusion criteria included those having symptoms or a history of infection in the last month, like autoimmune diseases, AIDS, cancer and so on. Ethical approval for the human study was obtained from the Institutional Ethics Committee of Nanjing Drum Tower Hospital, the approval number is 2021-531-02, and all human subjects provided informed consent. Meanwhile, the human demographic information was shown in Table S1.
Laboratory assays

The blood sample of subjects was collected immediately at the time of admission, before PCI reperfusion. Specimens of EDTA anticoagulated blood were gathered and stand at room temperature for 30 min. Platelet-depleted plasma was harvested by centrifugation at 300g for 20 min at 4 °C. Maresin 1 (MaR1) levels were measured by commercial assay kits according to the manufacturer’s instructions (501150, Cayman, USA). 
Animals

Wild type (WT) C57BL6/J mice (male, 8 weeks old; Gem Pharmatech Co. Ltd, Jiangsu, China) were used in this study. Cx3cr1creERT2 mice (B6.129P2(Cg)-Cx3cr1tm2.1(cre/ERT2)Litt/WganJ, JAX:021160); Rosa26Td mice (B6.CgGt(ROSA)26Sortm14(CAG-tdTomato)Hze/J, JAX:007914); Rosa26iDTR mice (C57BL/6-Gt(ROSA)26Sortm1(HBEGF)Awai/J, JAX: 007900); PPARγfl/fl mice (B6.129-Ppargtm2Rev/J,JAX:004584) were all purchased from Jackson Laboratory. Another Cx3cr1Td-creERT2 mice (C57BL/6Smoc-Cx3cr1em1(2A–tdTomato-IRES-CreERT2-WPRE- pA), Cat: NM-KI-242749) were purchased from Shanghai Model Organisms Center, Inc. We utilized Cx3cr1creERT2 mice crossed with Rosa26Td mice to generate RMTd mice, which allows tracking of RMs by tamoxifen (TM) administration, as previously described
Genetic fate mapping

To induce gene recombination in Cx3cr1creERT2 and Cx3cr1Td-creERT2 mice, 5 mg per mouse TM was administered (T5648, Sigma) i.p. for 5 consecutive days at the age of 3 weeks (25mg total) as previous described. Four weeks after TM injection, the mice were used for experimental modeling

For resident macrophage depletion, 250ng per mouse DT (D0564, Sigma) was intraperitoneally administered to mice (500ng daily, 3 consecutive days) before I/R induction.
Myocardial ischemia-reperfusion (I/R) injury

The myocardial I/R injury model were established on mice. Briefly, mice were anesthetized by intraperitoneal administration of ketamine (100 mg/kg) and xylazine (10 mg/kg). Then mice underwent a thoracotomy at the fourth intercostal space to expose the heart. The left anterior descending coronary artery (LAD) was ligated with a 7-0 silk ligature over a 1 mm polyethylene tube (PE-10) for 45 minutes before reperfusion. Upon successful reperfusion, 5 ug/kg Maresin 1 (MaR1; HY-116429, MCE)
Two-dimensional Echocardiography assessment

The cardiac left ventricular function was evaluated by transthoracic echocardiography with VEVO3100 Biomicroscope (VisualSonics) prior to, and following I/R injury at the designated time points (pre-ischemia, 3 days, 7 days and 1 month). Left ventricular internal dimensions at end-diastole (LVEDD) and end-systole (LVESD) were measured on the M-mode tracings and were averaged from at least 3 consecutive cardiac cycles. Then left ventricular ejection fraction (EF) and fractional shortening (FS) were calculated. All measurements were made by one observer who was blinded concerning the identity of the tracings.
Evans blue and triphenyl-tetrazolium chloride (TTC) staining

To assess the infarct size and area at risk (AAR) size of myocardium, the hearts were subjected to staining using Evans blue and triphenyl-tetrazolium chloride (TTC). Briefly, following 3 days of reperfusion, mice were anesthetized and the ligature around the cardiac LAD was re-tied. Then 0.2 ml of 1% Evans blue dye (E2129, Sigma) was administrated into the left ventricular (LV) cavity. Subsequently, hearts were rapidly excised, frozen at -80°C and five 1 mm thick sections were cut from the apex to the base of the left ventricle. The slides were then incubated in 1.5% TTC (17779, Sigma) for 15 min at 37℃ and were digitally photographed. The infarcted myocardium was shown in white, non-ischemic myocardium was shown in blue, and the rest of the myocardium shown in red was AAR. The quantifications of cardiac tissues were performed using Image J software (version 1.38, NIH). The infarct size was expressed as a percentage of the infarct area over AAR, and the size of AAR was expressed as the percentage of AAR over the total LV area.

Histological analysis

The LV tissues were preserved in a 10% formaldehyde solution, subsequently encased in paraffin, and sectioned transversely to yield 8 μm slices. These sections were then subjected to hematoxylin-eosin (H&E) staining to facilitate morphological assessment. For detecting myocardial fibrosis, transverse sections were subjected to Masson’s trichrome staining. Then 10 randomly fields per section were selected for evaluation. Collagen volume fraction was calculated as the sum of all areas containing connective tissue divided by the total area of the image by Image-Pro Plus (version5.0, Media Cybernetics).
TUNEL and Immunofluorescence staining

To identify the efferocytosis of cardiac resident macrophages in the injured myocardium, the tissues were embedded in OCT compound (Tissue-Tek OCT) and serially cut into 5 µm sections. Cryosections were fixed in 4% PFA, and blocked with PBS containing 5% goat serum albumin and were permeabilized with 0.1% Triton-X 100 in the blocking solution. TUNEL staining was performed according to the manufacturer’s instructions (A113, Vazyme). Then the slices were co-staining with α-actinin (A7811, Sigma) overnight at a dilution of 1:500 at 4°C. Next day, the slices were incubated with a goat anti-mouse Alexa Flour® 488 (A-11029, ThermoFisher) secondary antibody at a dilution of 1:1000 for 2 h at room temperature. Nuclei were counter-stained with DAPI. The cardiac sections stained with primary antibody isotype control IgG served as the negative control group. Images were taken using a conventional fluorescence microscope (Leica Thunder, Germany). A total of 10 microscopic fields covering 1 mm2 of the myocardial area were photographed, and the positive areas were counted by a blinded investigator.
Transmission Electron Microscopy (TEM)

For mitochondria analysis of cardiac tissues, fresh heart samples were fixed in 1% glutaraldehyde for overnight at 4°C. Then tissues were post fixed in 1% osmium tetroxide at room temperature for 2 hours and sequentially dehydrated through a graded series of ethanol concentrations (30%, 50%, 70%, 80%, 95%, 100%) for 20 minutes each, followed by two changes of 100% acetone for 15 minutes each. After that, samples were infiltrated in a 1:3, 1:1, 3:1 mixture of Durcupan resin and acetone and cured at 60°C for 48h. Ultrathin slices (60-80 nm) were made using a diamond knife (Diatome) in an ultramicrotome (PT-PC, RMC) and collected in 150-mesh copper grids. The copper grids were stained with a 2% saturated uranyl acetate solution followed by a lead citrate solution. Finally, sections were examined with a electron microscope (HT7800, HITACHI) for analysis.
Quantitative analysis of polyunsaturated fatty acids and their metabolites 

To identify the contents of polyunsaturated fatty acid metabolites, we performed the quantification of oxylipins derived from ω-3 polyunsaturated fatty acid (PUFA) in the cardiac tissues using liquid chromatography/tandem mass spectrometry (LC/MS) measurement as previously described
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. Briefly, oxylipins metabolites were extracted with a mixture of 200 mg cardiac tissues and a buffer comprising methanol containing 0.1% (w/v) of butylated hydroxytoluene, butylated hydroxyanisole with formic acid, and a mixture of internal standard cocktail. The internal standard cocktail contained PGD2-d4, PGE2-d4, PGF2a-d4, 15-deoxy-D12,14- prostaglandin J2-d4, 6-keto-PGFla-d4, 13,14-dihydro-15-keto proaglandin F2a-d4, thromboxane B2- d4, HETE: 5(S)-hydroxy-eicosatetraenoic acid-d8, HETE: 12(S)-hydroxy-eicosatetraenoic acid-d8, HETE: 15(S)-hydroxy-eicosatetraenoic acid-d8, HETE: 20- hydroxyl arachidonic acid-d6, DiHOME:9,10-dihydroxy octadecenoic acid-d4, DiHOME: 12,13-dihydroxy octadecenoic acid-d4, 5-oxo eiosatetranenoic acid-d7, maresin1-d4, resolvin D1-d5, leukotriene B4-d4, HODE: 9(S)-hydroxy-octadecadienoic acid-d4, HODE: 13(S)-hydroxy-octadecadienoic acid-d4,  ARA-d11, d31-16:0, EOME:9,10-EOME-d4, EOME: 12,13-EOME-d4, DHET:11,12-DHET-d10 (Cayman chemicals, USA). Samples were vortexed for thorough mixing before they were rotational incubated at 1500 rpm for 12h at 4°C. After incubation, samples were centrifuged at 12000rpm for 10 min at 4°C, and the supernatant was retained. The extraction process was repeated once. Supernatants were extracted through solid phase extraction (SPE) using Oasis Prime HLB columns (30 mg, Waters, USA) and eluted using methanol. Eluted isolates were then dried in a speed vacuum concentrator and suspended in ethanol/water (1:1; v/v) to prevent complete desiccation and dried under a flowing stream of nitrogen gas. The dried extract was reconstituted immediately in a mixture of water, acetonitrile, and formic acid in the ratio 63:37:0.02 (v/v/v), respectively, for mass spectrometric analysis. The analysis was conducted on Shimadzu 40X3B-UPLC-Sciex QTRAP 6500 Plus (Sciex,USA). The chromatographic conditions are as follows: chromatographic column: Phenomenex Kinetex-C18 (i.d.100x2.1mm, 1.7μm); Mobile phase A: water: acetonitrile: formic acid 63:37:0.02 (v/v/v); Mobile phase B: acetonitrile: isopropanol 1:1(v/v). Data acquisition was conducted in the multiple reaction monitoring (MRM) mode, with parameters such as ion optics and collision energy being optimized for optimal performance. For peak identification, integration, and quantitative evaluation, the Mass Hunter Quantitative Analysis software (Agilent Technologies) was employed. Calibration curves were calculated by the IS method using the area ratio between the analyte and the internal standard. Linear regression with a weight factor of 1/X was applied for each compound and the linearity and the accuracy of the detection were determined. The limit of detection (LOD) and the limit of quantification (LOQ) were determined using signal to noise ratio (S/N). The LOD corresponded to the lowest concentration leading to a signal to noise over 3 and LOQ corresponded to the lowest concentration leading to a signal to noise over 10. All values under the LOQ were not considered. Importantly, blank samples were evaluated, and their injection showed no interference (no peak detected), during the analysis. The LODs and LOQs of oxylipins metabolites were in the range of 0.63–41.7 pg/mL and 1.25-62.5 pg/mL on column, respectively. The precision and accuracy of the established method were also evaluated by intra-day relative standard deviations (RSDs) and recoveries, respectively. The overall %RSDs were less than 12.5%, along with the recoveries ranging from 92.8% to 105.6%.
Flow cytometry analysis

Mice were sacrificed by intraperitoneal injection of ketamine (120 mg/kg), xylazine (12 mg/kg) and atropine (0.08 mg/kg). Blood samples were collected with heparin, and bone marrow cells were isolated from femur and tibia of mice. Additionally, the blood samples and bone marrow cells were treated with red blood cell lysis buffer. For the detection of the cardiac tissues, the retrograde perfusion of hearts was performed using ice-cold PBS with 1% FBS. The left ventricles were dissected and minced with 0.5mg/ml tissue dissociation collagenase (Liberase™ TH, Roche) using tissue dissociator (Miltenyi Biotec). Then tissue suspensions were filtered through a 40-μm filter (Absin Biotec) and centrifuged at 1200 rpm for 10 min at 4 °C. Next, cells (100 µl/106 cells) were rinsed and stained for membrane markers by incubating with anti-CD45-APC-Cy7 (B351504, Biolgend), anti-FVS-eFlour660 (65-0864-14, eBioscience), anti-CD11b-PerCP-Cyanine5.5 (45-0112-82, eBioscience), anti-CD64-FITC (B366338, Biolgend) for 45 min at 4 °C in the dark. After incubation, the cells were washed and resuspended in 200 µl of PBS with 1% FBS. The data were collected on a FACS Calibur flow cytometer (BD FACS Calibur) and analyzed by FlowJo 10.1 software (Tree Star). For flow cytometry gating, doublets were firstly excluded, and then live cells were analyzed after gating on FVS-CD45+ populations. The circulating macrophages were identified as CD45+CD11b+Td- populations in the blood and bone marrow from mice. The cardiac resident macrophages were identified as CD45+CD11b+CD64+Td+ populations in the heart from mice.
Cell isolation, culture and efferocytosis detection
Cardiac resident macrophages were sorted by flow cytometry as mentioned above and were cultured in 12-well dish at a density of 1*104 per well supplemented with Dulbecco's Modified Eagle Medium (DMEM,11965092, Gibco) containing 10% (v/v) fetal bovine serum (FBS, A5670701, Gibco) and 1% (v/v) penicillin/streptomycin (15140122, Gibco). For further experiments, resident macrophages were incubated with different concentrations of MaR1 (10nM, 100nM, 1000nM) for 12 hours and PBS were used for control. In a set of experiments, resident macrophages were incubated with etomoxir (ETO, 10 μM, MCE) for 12 hours to inhibit the fatty acid oxidation. To identify the role of PPARγ, the PPARγ inhibitor GW9662 (10 μM, MCE) was added to DMEM medium for 12 h. 

Jurkat cell line was cultured with DMEM medium supplemented with 10%FBS and 1% penicillin/streptomycin as mentioned above. For apoptosis induction, Jurkat cells underwent exposure to a 254-nm ultraviolet radiation for 15 minutes as previously reported

To detection the efferocytosis, the apoptotic cells (ACs) were labeled with PKH67 fluorescent dye (D0031, Solarbio), and resident macrophages were co-cultured in DMEM medium supplemented with 10% FBS at 5:1 ratio of ACs: macrophages for 45 min followed by washing 3 times with PBS , and then resuspended with DMEM medium for subsequent experiments. For continual efferocytosis assay, macrophages were firstly incubated with PKH67-labeled ACs for 45 min. After that, resident macrophages were washed 3 times with PBS, and cultured under normal culture conditions for 2 hours. Then resident macrophages were incubated with another PKH26-labeled ACs (D0030, Solarbio) for 45 min, followed by washing 3 times to remove unbound ACs. The resident macrophages were then fixed with 4% PFA, the nuclei were stained with DAPI dye, and the images were taken using a fluorescence microscope (Leica Thunder, Germany). Images were analyzed by ImageJ software to quantify the percentage of resident macrophages containing PKH67 alone or both PKH67 and PKH27.

In a set of experiments, primary peritoneal macrophages were collected from the peritoneal cavity five days after a single intraperitoneal injection of 0.1mg per mouse zymosanA (Z4520, Sigma). For the inhibition of CD204, peritoneal macrophages were transfected with siCD204 (Vigene Biosciences, China) using jetPRIME regents (101000015, Polyplus, USA) for 48 h. The RNA interference target sequences for CD204 are in the Table S3. The vector was used as the control.
Protein extraction and immunoblot 

The expression of apoptosis, autophagy and receptors associated with efferocytosis signaling pathway in the cardiac tissues and macrophages were detected. Left ventricles and macrophages were lysed in RIPA buffer (20-188, Sigma). In some experiments, the nuclear protein was extracted from macrophages using nuclear extraction reagents (78833, Thermofisher). The protein was quantified by BCA protein assay kit (23227, Pierce). Samples were separated by SDS-PAGE with 12% Mini Protean precast gels (4561044, Bio-Rad Laboratories). Protein homogenates were subjected to analysis using Bcl-2 (ab182858, Abcam), Bax (ab32503, Abcam), Caspase3 (ab184787, Abcam), Cleaved caspase3 (ab214430, Abcam), CD204 (ab314227, Abcam), CD36 (ab252922, Abcam), Mertk (ab300136, Abcam), PPARγ (ab272718, Abcam), Alox12(49874T, CST), GAPDH (ab181602, Abcam) and Lamin B (ab16048, Abcam), which were followed by incubation with a horseradish peroxidase-labeled anti-rabbit IgG (RGAR001, Proteintech). The signals were detected with an electrochemiluminescence (ECL) system (34580, Thermo Fish) and were quantified by scanning densitometry with the ImageJ analysis system.
Immunoprecipitation assay (IP)

Macrophages lysates were harvested via IP lysis containing protease inhibitor cocktail (P8340, Sigma). Then cell lysates were incubated with Protein A/G magnetic beads (B23201, Selleck). Samples were immunoprecipitated with anti-PPARγ antibody (ab310323, abcam) or normal anti-rabbit IgG (ab205718, abcam) overnight at 4°C. Immunoprecipitates were washed and then laemmli sample buffers (161-0737, Bio-rad) were added. Samples were boiled and separated by SDS-PAGE, and immunoblotted.
Quantification of mRNA using real-time polymerase chain reactions (RT-PCR) 
Total mRNAs of cardiac tissues and macrophages were extracted using RNA isolater extraction reagent (R401-01, Vazyme) and superMix enzyme (R323-01, Vazyme) according to the manufacturer’s instructions. Real-time PCR was performed with SYBR Green (Q341-02, Vazyme), and experiments were performed in triplicate with the Cycler System (Applied Biosystems, USA). In order to adjust for potential disparities in mRNA variations among samples, the quantification of mRNA for each gene was standardized relative to housekeeping gene, glyceraldehyde-3-phosphate dehydrogenase (GAPDH). All PCR primers sequences are described in Table S2. All samples were run in triplicate in three independent experiments. The relative expression level for each gene was calculated using the 2-ΔΔCt method.
RNA sequencing
Macrophages RNA were extracted using Trizol reagent (R401-01, Vazyme). Then the quality RNA samples were converted into cDNA libraries as previously reported
Untargeted metabolomics analysis

Macrophage metabolites were extracted with 1 mL precooled methanol/acetonitrile/ water (v/v, 2:2:1) under sonication for 1 h in ice baths. Metabolomics profiling was analyzed using a ultra-performance liquid chromatography coupled to a tandem mass spectrometry (UPLC-MS/MS) system (UHPLC, Shimadzu Nexera X2 LC-30AD, Shimadzu, Japan) coupled with Q-Exactive Plus (Thermo Scientific, San Jose, USA) at the Shanghai Bioprofile Technology Company Ltd (Shanghai, China). For liquid chromatography (LC) separation, samples were analyzed using an ACQUITY UPLC® HSS T3 column (2.1×100 mm, 1.8μm) (Waters, Milford, MA, USA). The raw MS data were processed using MS-DIAL for peak alignment, retention time correction and peak area extraction. The metabolites were identified by accuracy mass (mass tolerance < 10 ppm) and MS/MS data (mass tolerance < 0.02Da) which were matched with HMDB, massbank and other public databases and our self-built metabolite standard library. R (version:4.0.3) and R packages were used for all multivariate data analyses and modeling. The discriminating metabolites were obtained using a statistically significant threshold of variable influence on projection (VIP) values obtained from the OPLS-DA model and two-tailed Student’s t test (p value) on the normalized raw data at univariate analysis level. Metabolites with VIP values greater than 1.0 and p value less than 0.05 were considered to be statistically significant metabolites. The differential metabolite data were performed KEGG pathway analysis using KEGG database. Enriched KEGG pathways were nominally statistically significant at the p<0.05 level. 
Seahorse extracellular flux analysis

Resident macrophages were seed at the density of 1 x 105 per well on a Seahorse XF96 cell plate with vehicle or 100nM MaR1 treatment in DMEM  medium containing 10% FBS and 1% penicillin and streptomycin. The utility plates containing the injector ports and probes were filled with calibrant solution (200 μl/well) and placed in a CO2-free incubator at 37 °C overnight. The following day DMEM medium was replaced with the XF assay media pH = 7.4 (103575-100, Agilent) supplemented with 1 mM pyruvate (103578-100, Agilent), 10 mM glucose (103577-100, Agilent), 2 mM glutamine (103579-100, Agilent) and then incubated at 37ºC without CO2 for 1 hr. Oxygen consumption rate (OCR) was measured after the sequential addition of oligomycin (1 μM), FCCP (0.5 μM) and rotenone/antimycin A (0.5 μM). To determine the extracellular acidification rate (ECAR), 10 mM glucose, 0.5 μM oligomycin, and 100 mM 2-deoxy-glucose (2-DG) were added into the solution in another plate. For quantifying oxidation of exogenous and endogenous fatty acids, XF Palmitate Oxidation Stress Test Kit (103693-100, Agilent) was used. Resident macrophages (1 x 105 per well) were cultured in substrate-limited medium for 6 hours. The cells were washed with FAO assay medium once and incubated for 30 minutes in 37°C without CO2. The following test steps were according to manufacturer’s protocol.OCR was automatically calculated in response to 1μM oligomycin, 0.5 μM FCCP and 0.5 μM rotenone/antimycin A, and 50 μM etomoxir (ETO, Sigma). Then, OCR and ECAR were measured under basal conditions according to the manufacturer's instructions. The results were analyzed using the Wave Software (Agilent).
FAO Metabolic flux analysis
Macrophages were seeded in 100mm dishes at the density 7×106 cells in DMEM medium supplemented with 10% FBS overnight. FAO metabolites were determined using palmitic acid-13C as the substrate (HY-N0830S9, MCE). Analysis of acyl-CoAs and acyl-carnitines was carried out at Lipid ALL Technologies as previously described
PPARγ activity assay

Macrophages nuclear extracts were obtained and PPARγ transcription factor activity was detected using specific assay kit (ab133101, Abcam) according to the manufacturer’s instructions. Briefly, 100 µl transcription binding assay buffer was added into 5 µg nuclear protein by incubation at 4 °C for overnight. Then primary antibody against PPARγ was added by incubation at room temperature for 1h followed by washing 5 times with washing buffer. The extracts were incubated with a horseradish peroxidase-labeled anti-rabbit IgG for 1h at room temperature followed by washing 5 times with washing buffer. After that, transcription factor developing solution was added for 45 minutes incubation and the absorbance was recorded at 450nm followed by adding the stop solution buffer.
Molecule–protein docking

The structure of PPARγ was obtained from the Protein Data Bank (PDB code: 8WFE), and the structure of MaR1 was obtained from the Pubchem (NIH). Prior to docking, all proteins were optimized using the default parameters of the protein preparation workflow in Maestro (Schrödinger, Inc). The molecule–protein docking was then performed using the default parameters of Autodock4.2.6. The docking results were analyzed using default parameters of dimer classification 68 and Prime MM-GBSA (Schrödinger, Inc) calculations, combined with visual inspection, to determine an initial binding conformation.
Surface Plasmon Resonance (SPR) experiment 
SPR experiments were performed with a BIAcore 3000 system (GE Healthcare). The production and purification of PPARγ-His proteins (HY-P7999, MCE) were offered by MCE Company. The PPARγ-His proteins were immobilized on a CM5 sensor chip (GE Healthcare). A ligand solution, prepared in PBS-T containing 0.01% ethanol, was injected at a flow rate of 30 μl/min. Affinity constants (KD) were calculated using nonlinear fitting with the simple 1:1 Langmuir binding model via BIA evaluation software (Biacore AB, version 3.1).
Quantification and Statistical analysis

The statistical analyses were performed using Prism 8 software (GraphPad). The numbers of each group were described in individual figure legends. Data with normal distribution was presented as the means ± standard deviations (SD). The representative images were selected based on the mean value obtained from quantitative analysis. Simple linear regression analyses were performed to examine the correlation between MaR1 expression and other indicators. The Pearson correlation analysis was employed to calculate the r and P values for data with a normal distribution, while the Spearman correlation analysis was utilized for data with an abnormal distribution. The unpaired Student t-test was conducted to compare two groups with variables that followed a normal distribution. To account for multiple t-tests or correlation tests, the P values were adjusted using the false discovery rate correction method proposed by Benjamini, Krieger, and Yekutieli in a 2-stage step-up manner. Additionally, the Shapiro-Wilk test ensured normality of data distribution, while the Levene test verified equality of variances. For comparing two groups with non-normally distributed variables, the Mann-Whitney test was applied. Multiple (>2) group comparisons were performed using either one-way or two-way ANOVA followed by Bonferroni post hoc testing. A significance level of P<0.05 was considered statistically significant.
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Figure S1. MaR1 treatment mitigated cardiac inflammation

A. Correlation of MaR1 levels with cTNT (n=55) or CK-MB (n=55) levels in plasma of patients with STEMI. B. Representative chromatograms of MaR1 levels in murine cardiac tissues using LC-MS/MS methods at day 3 after I/R. Upper: The chromatogram of the quality control sample with the MaR1 internal standard. Lower: The representative chromatograms of MaR1 levels in each group. C. Immunoblot analysis of proteins associated with apoptosis in murine cardiac tissues at day 3 after I/R (n=6 per group). GAPDH was used as the loading control. D. Representative images of HE and Masson trichrome staining of cardiac sections from mice treated with either MaR1 or PBS 28 days after I/R or sham operation (n=6 per group). Upper scale bar=500μm; lower scale bar=200μm. Data were presented as mean±SD. A Spearman correlation analysis; C-D One-way ANOVA followed by Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S2. MaR1 treatment improved cardiac macrophages efferocytosis

A. Flow cytometry gating strategy utilized to identify and characterize cardiac RM (SSA+FSA+CD45+CD64+CD11b+Td+) live cell populations in the hearts from RMTd mice with or without TM treated. The number shown in gated region is the % for the representative sample. B. Representative flow cytometry analysis gated on CD45+CD11b+Td+ macrophages in the blood and bone marrow from RMTd mice with TM treatment at day 3 after I/R. The number shown in gated region is the % for the representative sample. C. Primary RMs were incubated with PKH67-labeled apoptotic cells for 45 min after 12 h treatment with PBS or MaR1 (10nM, 100nM, 1000nM). Unengulfed apoptotic cells were removed, the percentage of PKH67+ cells among total RMs was evaluated by flow cytometry analyses (n=6 replicates). D. Primary RMs were incubated with PKH67-labeled apoptotic Jurkat cells for 45 min after 12 h treatment with MaR1 (100nM). Unengulfed apoptotic cells were removed, the percentage of PKH67+ cells among total RMs was evaluated as a measure of single cell efferocytosis (n=6 replicates). Scale bar=20 μm. E. Representative immunofluorescence images of cardiac sections stained with IgG controls from RMTd mice with TM treatment at day 3 after I/R. Scale bar: left=50 μm; right=20 μm. F. Primary RMs were incubated with PKH67-labeled apoptotic cells for 45 min after 12 h treatment with MaR1 (100nM). Unengulfed apoptotic cells were removed and the RMs were cultured in fresh medium for 2 h. Then the RMs were incubated with PKH26-labeled apoptotic cells for 45 min. The percentage of PKH67+PKH26+ cells among PKH67+ cells was evaluated as a measure of double cell (continual) efferocytosis (n=6 replicates). Scale bar=20 μm. G. Relative gene expression of efferocytosis receptors mRNA was normalized to GAPDH mRNA in the cardiac tissues (n=6 per group). H. Relative gene expression of efferocytosis receptors mRNA was normalized to GAPDH mRNA in primary RMs incubated with apoptotic cells for 45 min after 12 h MaR1(100nM) or PBS treatment (n=6 replicates). I. Relative expression of inflammatory cytokines associated with macrophages polarization were normalized to GAPDH mRNA in primary RMs (n=6 replicates). Data were presented as mean±SD. C, H and I One-way ANOVA with Bonferroni test; D and F Student t-test; G Two-way ANOVA with Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S3. The effect of MaR1 is weakened after resident macrophages exhaustion 

A. Diagram of tamoxifen administration and myocardial I/R injury operation in Cx3cr1creERT2; Rosa26Td-DTR (RMTd-DTR) mice. B. Representative immunofluorescence images of cardiac sections stained with IgG controls from RMTd-DTR mice with or without DT treatment at day 3 after I/R. Scale bar: left=50 μm; right=20 μm.C. Representative images of Evans blue and TTC double-stained sequential cardiac sections from mice at day 3 after I/R. Quantitative analyses of the percentage area at risk (AAR) and percentage infarct of hearts are shown (n=6 per group). Scale bar=2 cm; D. Immunoblot analysis of proteins associated with apoptosis in murine cardiac tissues at day 3 after I/R (n=6 per group). GAPDH was used as the loading control. E. Representative images of Masson trichrome staining of sequential cardiac sections from mice at day 3 after I/R (n=6 per group). Scale bar=200 μm. Data were presented as mean±SD. C One-way ANOVA with Bonferroni test; D-E Two way ANOVA with Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S4. The MaR1-dependent mechanism of macrophage efferocytosis necessitates the involvement of FAO.

A. Heatmap from RNA sequencing data of the top up- and down-regulated differential genes in RMs treated with or without MaR1 (100nM, 12h) (n=3 per group). B. KEGG enrichment of the differential genes as identified by RNA sequencing data in RMs treated with or without MaR1 (100nM, 12 h) (n=3 per group). Selected metabolism related pathway of interest. C. Quantification of the lipid-related differential metabolites as identified by metabolome profiling in RMs. D. Heatmap from metabolomic profiling data of the top up- and down-regulated differential genes in RMs. E. The KEGG enrichment of the metabolomic profiling in RMs. F. The oxygen consumption rate (OCR) and the extracellular acidification rate (ECAR) in RMs treated with or without MaR1 (100nM, 12 h) were detected using a Seahorse XFp analyzer (n=10 per group). For OCR measurement, cells were treated with oligomycin (O), FCCP (F) and antimycin A/rotenone (A+R). For ECAR measurement, cells were treated with glucose (Glc), oligomycin (O), and 2-deoxyglucose (2-DG). G. The mRNA expression levels of genes associated with metabolic pathways were normalized to 18s mRNA in the RMs (n=6 per group). Data were presented as mean±SD. C and F Student t-test; G One-way ANOVA with Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S5. The PPARγ plays a role in the enhancement of macrophage efferocytosis mediated by MaR1.
A. Relative expression of lipid nuclear receptor genes in primary RMs incubated with apoptotic cells (+ACs) was normalized to the expression of those genes in primary RMs without AC treated (n=6 replicates). B. Relative expression of metabolism-related genes in primary RMs incubated with apoptotic cell (+ACs) was normalized to the expression of those genes in primary RMs without AC treated (n=6 replicates). C. FAO is identified by the measurement of the OCR in RMs with indicated treatment using a Seahorse XFp analyzer. Cells were sequentially treated with oligomycin (O), FCCP (F) and antimycin A/rotenone (A+R). ETO was used to block the transport of fatty acids into the mitochondrion. The ΔOCR of basal respiration and respiratory capacity were calculated as the response of macrophages in the indicated groups to ETO treatment (n=10 replicates). D. Sorted RMs were incubated with PKH67 labeled apoptotic cells for 45 min after treatment +/- MaR1(100nM), +/- FAO inhibitor ETO (10μM) or challenged with PPARγ inhibitor GW9662 (10μM) for 12 h. Unengulfed apoptotic cells were removed, the percentage of PKH67+ cells among total macrophages was evaluated as a measure of single cell efferocytosis (n=6 replicates). Scale bar=20μm. E. RMs were treated +/- MaR1(100nM), +/- FAO inhibitor ETO (10μM) or challenged with PPARγ inhibitor GW9662 (10μM) for 12 h. Then macrophages were sequentially incubated with PKH67 labeled apoptotic cells (45min), fresh medium(2 h) and PKH26 labeled apoptotic cells (45min) for the continual efferocytosis analyses (n=6 replicates). Scale bar=20μm. F. Relative expression of efferocytosis receptor genes in primary RMs incubated with apoptotic cell (+ACs) were normalized to the expression of those genes in primary RMs without AC treated (n=6 replicates). G. Immunoblot analysis of CD204 in primary peritoneal macrophages treated with siCD204. GAPDH was used as the loading control. Data were presented as mean±SD. A and C-E One-way ANOVA with Bonferroni test; B and F Two-way ANOVA with Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S6. Specific deletion of PPARγ from tissue resident macrophages abolishes the protective effect of MaR1.
A. Diagram of tamoxifen administration and myocardial I/R injury operation in Cx3cr1Td-creERT2; PPARγflox (PPARγcko) mice. B. Immunoblot analysis of PPARγ in bone marrow derived macrophages (BMDM) and CX3XR1+ resident macrophages from PPARγflox and PPARγcko mice. GAPDH was used as the loading control. C. Representative immunofluorescence images of cardiac sections stained with IgG controls from PPARγflox and PPARγcko mice at day 3 after I/R. Scale bar: left=50 μm; right=20 μm. D. Representative images of Evans blue and TTC double-stained sequential cardiac sections from mice. Quantitative analyses of the percentage area at risk (AAR) and percentage infarct of hearts are shown (n=6 per group). Scale bar=2cm. E. Immunoblot analysis of proteins associated with apoptosis in murine cardiac tissues at day 3 after I/R (n=6 per group). GAPDH was used as the loading control. F. Representative images of Masson trichrome staining of sequential cardiac sections from mice (n=6 per group). Scale bar=200μm. Data were presented as mean±SD. D One-way ANOVA with Bonferroni test; E and F Two-way ANOVA with Bonferroni test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
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Figure S7. DHA could inhibit the progress of myocardial I/R injury 

A. Quantitative analysis of proresolving mediators in murine cardiac tissues using LC-MS/MS methods at day 3 after I/R or sham operation (n=4 per group). B. Representative images of HE and Masson trichrome staining of sequential cardiac sections from mice 3 days after I/R (n=6 per group). Scale bar=200μm. C.  Immunoblot analysis of proteins associated with apoptosis in murine cardiac tissues at day 3 after I/R (n=6 per group). GAPDH was used as the loading control. D. Reanalysis of alox5 and alox15 gene expression in left ventricle tissues from GEO data set GSE57338 (136 nonfailing donors and 95 ischemic heart disease donors). E. Representative immunoblot analyses of alox12 in the hearts of RMTd mice. GAPDH was used as the loading control. F. Representative images of HE and Masson trichrome staining of sequential cardiac sections from of RMTd mice after AAV transfection following I/R injury. Scale bar=200μm. Data were presented as mean±SD. B-C and F One-way ANOVA with Bonferroni test; D Student t-test. *p < 0.05, **p < 0.01, ***p < 0.005, **** p < 0.001.
