Other methods and any associated references are available in the online supplement.
Enzyme-linked immunosorbent assay (ELISA)
Available ELISA kits (P02776, RayBiotech, GA, USA) was used to measure serum CXCL4 levels. Assays were performed according to the manufacturer’s protocol and the concentrations were calculated through the standard curve.
Cell cultures and in vitro treatment. 
Human umbilical vein endothelial cells (HUVEC) were purchased from the Chinese Academy of Sciences and cultured as described previously[1]. THP-1, a human leukemia monocytic cell line, which has been extensively used to study monocyte/macrophage functions, were purchased from the Chinese Academy of Sciences. 
HUVECs were cultured in DMEM supplemented with 10% FBS in a humidified atmosphere containing 5% CO2 at 37°C. THP-1 cells were counted and seeded at a concentration of 3×106 cells/ml in RPMI supplemented with 10% FBS and cultured in the same atmosphere.
CXCL4 induces macrophage into a specific phenotype as ‘M4’ macrophage, which identified by S100A8 and MMP7, activated endothelial cells in atherosclerosis[[2]]. To investigate the effects of ‘M4’ related genes on the metabolites in HUVECs, firstly we induced THP-1 into ‘M4’ macrophage. All the differentiation conditions used 50 ng/ml PMA (P1585, Sigma-Aldrich, St. Louis, MO) added to RPMI supplemented with 10% FBS for 24 h followed by washing the PMA off and a 72h rest period in fresh media prior to exposure to 7 ug/ml CXCL4[3-5]. 
At confluence, HUVECs were starved and treated with CXCL4 (200-16, PeproTech, Rocky Hill, NJ, USA) at the following concentrations: 10ng/ml, 20ng/ml as previously reported[6]. In certain experiments, cultures were also treated with AMG-487 1μM (4487, R&D, MN, USA), a selective CXCR3 antagonist; anti-CXCL4 antibody 3.0 µg/ml (ab9561, Abcam, Cambridge, MA, USA) to neutralizing CXCL4; ponatinib 10nM (4274, R&D, MN, USA), a c-Abl inhibitor; TGF-β 10ng/ml (100-21-10, PeproTech, Rocky Hill, NJ, USA); SB525334 1μM (3211, R&D, MN, USA), a selective inhibitor of TGF-βR1; PDGF 10ng/ml (220-BB, R&D, MN, USA); or imatinib 10μM (5906, R&D, MN, USA), an inhibitor of PDGFR. 
      In other experiments, HUVECs were cultured in DMEM medium containing 10% serum from SSc patients or HCs with or without anti-CXCL4 antibody pretreatment, in order to determine whether CXCL4 in the serum of SSc patients can participate in vasculopathy. 
[bookmark: _Hlk44084634]Cell counting kit-8 (CCK8) assay
HUVECs were plated in 96-well plate at a density of 1 × 103 cells per well and treated with 20ng/ml CXCL4 or serum. After 24 hours, HUVECs were incubated with CCK8 reagent (ab228554, Abcam, Cambridge, MA, USA) as manufacturer’s protocol, the absorbance was detected at 450 nm using a microplate reader (Bio-Rad Laboratories, USA).
Cell scratch test
HUVECs were seeded in a 6-well plate at a concentration of 106 cells/well reached a confluent state and scratched vertically with a sterile 100 ul pipette tip. Cells were washed twice with PBS later and treated with 20ng/ml CXCL4 or serum. After 4 h, images of the scratches were captured by Olympus CKX53 microscope. 
[bookmark: _Hlk44084668][bookmark: _Hlk44084676]Real-time polymerase chain reaction (RT-qPCR) and agarose gel electrophoresis
Total RNA was extracted using RNAiso Plus (TaKaRa, Tokyo, JP) according to the manufacturer’s instructions. For real-time quantification, RNA was used to reverse into cDNA using the PrimeScriptTM RT Master Mix Kit (TaKaRa, Tokyo, JP). qPCR was performed using the SYBR Green Kit (TaKaRa, Tokyo, JP) on a CFX Connect™ Real-Time System (Bio-Rad, Hercules, CA, USA). For the agarose gel electrophoresis assay, the RTqPCR without melt curve analysis were subjected into the agarose gel after mixing with SYBR safe (Invitrogen, Carlsbad, CA, USA). Images were captured by a gel imaging system (Quantum, Vilber Lourmat, Marne La Vallee, France) after running.
[bookmark: _Hlk44093379]The primer sequences used for RT-qCR are listed in Table 3.
Western blot analysis
Protein extracts were prepared from cell cultures. Equal amounts of protein were loaded into SDS-PAGE gels and transferred to 0.22 μm PVDF membranes (Bio-Rad, Hercules, CA). The membrane was blocked with 5% fat-free milk in PBST (0.1% Tween in PBS), , and incubated with the primary antibody against ET-1 (ab2786, Abcam, Cambridge, MA, USA), Fli-1 (ab133485, Abcam, Cambridge, MA, USA), c-Abl1 (ab15130, Abcam, Cambridge, MA, USA) and GAPDH (ab8245, Abcam, Cambridge, MA, USA) according to the manufacturers’ protocols overnight at 4℃. After incubated with secondary antibodies (Abcam, Cambridge, MA, USA) for 1h at room temperature, wash membranes 5 times, and visualized using Tanon-5200 Image Analyzer. Protein levels were quantified using Image J densitometry software. 
Tube formation assay 
Matrigel (354248, Corning, NY, USA) was thawed at 4 ℃ overnight, pipetted into 96 well plates on ice, and incubated at 37 ℃ for 30 min. After gelation, HUVECs were suspended and then seeded onto the Matrigel at a concentration of 5 ×103 cells after CXCL4 or serum. For tube formation analysis, images were captures using Nikon Eclipse microscope with a CCD camera after 4h. The tube formation assay was assessed and calculated by Image J.    
Preparation of conditional medium (CM)   
To examine the effects of molecules released from THP-1 cells on the cellular content of the metabolites in HUVECs, the CM was obtained. After the control RPMI media or CXCL4 20ng/ml treatment for 24 hours. the culture supernatant was collected, centrifuged at 3000 rpm for 3 min, and filtered with a 0.22-μm filter. HUVECs were cultured in 24 well plates at a density of 5 ×104 cells. After 24 hours, the media replaced with either the control CM or CXCL4 CM from the THP-1 cells for 24 hours[7]. After exposure, the RNA of HUVECs were extracted for further experiments. 
Co-culture System 
THP-1 cells were seeded into a 24 well upper transwell insert (0.4 μm, 3470, Corning, NY, USA) and placed in another 24 well plate for CXCL4 20ng/ml treatment for 24 hours. HUVECs were seeded in the lower transwell plates to reached a confluent state before THP-1 cells treatment. After CXCL4 stimulation, THP-1 cells in the upper transwell inserts were washed with PBS, and transferred to the lower HUVECs plate. The treated THP-1 cells and HUVECs were co-culture for 24 hours. After exposure, the RNA of HUVECs were extracted for further experiments[8]. 
    
Supplementary figure legend
Supplementary figure 1
CXCL4 exert its effects not through CXCR3. (A) The gene expression of CXCR3 was detected by gel post electrophoresis. (B-I) HUVECs were stimulated with indicated concentration of CXCL4 with or without CXCR3 inhibitor AMG487 (1μM). HUVECs were pretreated with SSc sera or health sera with or without CXCR3 inhibitor AMG487 (1μM). (B, C) Cell viability was evaluated by CCK8 assay after 24 hours. (D, E) Tube formation photographed and the number of tubes per well were evaluated at 4 hours. (F, G) Cell scratch test was photographed and wound closure area were assessed at 4 hours. The edges of the cell (red dotted line) are shown in the images. (H, I) The gene expression of ET-1 and Fli-1 were detected by RT-qPCR. (*P < 0.05, **P < 0.01, ***P < 0.001) 

Supplementary figure 2
[bookmark: _Hlk44079863]THP-1 cells differentiated into ‘M4’ macrophage with indicate concentration of CXCL4. Some cultured with an anti-CXCL4 antibody (3 µg/ml). Gene expression of ‘M4’ macrophage marker: interleukin (IL)-6, S100A8, matrix metalloproteinase (MMP)-7 and tumor necrosis factor (TNF)-α were assessed by RT-qPCR. (*P < 0.05, **P < 0.01, ***P < 0.001) 

Supplementary figure 3
[bookmark: _Hlk44081733][bookmark: _Hlk44081712]HUVECs cultured in ‘M4’ macrophage conditional media (CM). THP-1 cells differentiated into ‘M4’ macrophage after 7 μg/ml CXCL4 treatment. CMs were collected from ‘M4’ macrophage or THP-1 cells and HUVECs were cultured in medium supplemented with CM isolated with THP-1 cells or ‘M4’ macrophage. Gene expression of SSc vasculopathy marker: ET-1, Fli-1, angiotensin type 1 receptor (AT1R) and endothelin A receptor (ETAR) were assessed by RT-qPCR. 
 
Supplementary figure 4
HUVECs and ‘M4’ macrophage were co-cultured in a transwell system. THP-1 cells differentiated into ‘M4’ macrophage with 7 μg/ml CXCL4 treatment. ‘M4’ macrophage or THP-1 cells were cultured in the upper chamber, HUVECs were then cultured in the lower chamber. Gene expression of SSc vasculopathy marker: ET-1, Fli-1, AT1R and ETAR were assessed by RT-qPCR. 
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