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Supplementary Materials and Methods 
 

Assessment of pulmonary hypertension  

For hemodynamic characterization, at the end of experiments, mice were anesthetized 

with 2% pentobarbital (10 mg/kg) and right ventricular systolic pressure (RVSP) 

measurements were performed as previously described[1] using a closed chest 

technique. Briefly, a 22-gauge needle connected to pressure transducer interfaced with 

a PowerLab system (AD Instruments) was inserted into the right ventricle (RV) of 

anesthetized mouse through a xiphocostal angle approach, keeping the diaphragm 

intact without opening the chest. For rats, animals were anesthetized with 12% 

Urethane (10 mL/kg), and then the RVSP were measured by a PE catheter inserted 

into the right ventricle. The waveform was recorded and analysed using a PowerLab 

data-acquisition system (AD Instruments). 

 

For right ventricle hypertrophy analysis, the free wall of the RV, left ventricle (LV) 

and septum (S) were then carefully dissected and individually weighed to calculate 

the Fulton index [ratio of RV/ (LV +S)] as a parameter of RV hypertrophy.  

 

Flow cytometry and cell sorting 

For lung total single cell suspension preparation, lungs were removed after infusing 

the pulmonary circulation with cold PBS. Lung tissues were minced into small pieces 

and treated by repeated rounds of enzymatic digestion and trituration with 200 U/mL 

collagenase I (Sigma Aldrich), 0.05 U/mL elastase (Sigma Aldrich), 5 U/mL neutral 

protease (Worthington), and 0.3 U/mL deoxyribonuclease I (Promega) according to a 

previously published protocol[2, 3].The digestion process lasted for 25 min at 37 °C. 

To measure B cells, CD4+ and CD8+ T cells, mast cells, dendritic cells (DCs), EOS, 

neutrophils and monocytes in lung tissue, single cell suspensions were stained with 

cell surface marker antibodies including PE-CD19 (115508, Biolegend), PE-CD3 

(100205, Biolegend), FITC-CD4 (11-0041-82, Invitrogen), FITC-CD8a (11-0081-82, 

Invitrogen), PE-CD45 (103106, Biolegend), APC-CD117 (17-1171-82, Invitrogen), 

FITC-FcɛRIα (11-5898-82, Invitrogen), FITC-CD45 (11-0451-85, Invitrogen), 

PE-CD11c (117308, Biolegend), APC-MHC-II (107614, Biolegend), PE-SiglecF 

(12-1702-82, Invitrogen), APC-CD11b (17-0112-82, Invitrogen), 

PE-Cyanine7-CD101 (25-1011-82, Invitrogen), FITC-CD11b (11-0112-85, 

Invitrogen), APC-Ly6G (127614, Biolegend), APC-Ly6C (128015, Biolegend) at 



1:100 dilution ratio. Flow cytometry results were measured by Accuri C6 Plus 

Cytometer (BD Pharmingen) and analysed with FlowJo 7.6 software (FlowJo, LLC.). 

Cell sorting was performed on SONY SH900. 

 

Assessment of EOS percentage in blood 

Mouse EOS percentage in blood was assessed by flow cytometry. After red blood cell 

lysis, cells were labeled with CD45, CD11b, SiglecF, and assessed by Accuri C6 Plus 

Cytometer, BD Pharmingen. For rat and human blood samples, the percentages of 

EOS were measured by ADVIA 2120, Siemens and XN2000, Sysmex respectively.  

 

Histological analyses 

For paraffin sections, as soon as being removed, lung tissues from PAH patients and 

non-PAH donors were fixed in 10% formaldehyde at 4 °C for 24 h and embedded in 

paraffin. For frozen sections, after hemodynamic measurements, the perfused left 

lungs of mice were first fixed in 4% paraformaldehyde (PFA) for 2 h, tissues were 

then equilibrated in 30% sucrose for 72 h at 4 °C and embedded in optimal cutting 

temperature compound (OCT; 4583, SAKURA). The fixed lung tissues were 

randomly cut into serial parallel sections and embedded in OCT in the same 

orientation. To perform morphometric analyses, the slides were sectioned in 5-µm 

thickness.  

For H&E staining, the slices were stained with hematoxylin and eosin according to 

the manufacturer’s instructions (Zhong Shan Jin Qiao). 

For Wright-Giemsa staining, the smears were stained according to the manufacturer’s 

instructions (BASO Diagnostics inc.). 

For Masson’s trichrome staining, the slices were stained according to the 

manufacturer’s instructions (Servicebio). 

For immunohistochemistry and immunofluorescence staining, the slides were 

incubated with the appropriate primary antibody at 4 °C overnight followed by an 

Alexa Fluor 488- or 594- (Thermo, 1:1000, 45 min) or horseradish peroxidase 

(HRP)-conjugated secondary antibody (Zhong Shan Jin Qiao). Five-color 

immunofluorescence staining was performed according to the PANO 5-plex IHC kit 

(0080100100, PANOVUE). Primary antibodies against α-SMA (ab5694, 1:400), 

CD68 (ab53444, 1:200), Ly6G (ab25377, 1:200), Histone H3(citrulline R2+R8+R17; 



ab281584, 1:200), 15-Lipoxygenase 1 (ab244205, 1:200), CD31 (ab182981, 1:200) 

were obtained from Abcam. Primary antibody against SiglecF (552125, 1:200) and 

CD31 (550274, 1:100) were obtained from BD Pharmingen. Primary antibodies 

against PDGFRα (60045-1-1g, 1:200), CC10 (10490-1-AP, 1:200) was obtained from 

Proteintech and antibody against ECP (A1854, 1:100) were obtained from Abclonal. 

Primary antibodies against CCL11 (sc-373767, 1:200) and Vimentin (sc-6260,1:200) 

was obtained from Santa Cruz. Primary antibody against α-SMA (A5228, 1:400) was 

obtained from Sigma-Aldrich.  

For the assessment of the wall thickness in experimental PH models, 9 fields from 3 

lung sections per animal were randomly selected and captured. All images taken from 

the lung sections were coded so that the experimenters were blinded during 

assessment. Small vessels (<100 µm in diameter) were selected from those 

accompanied respiratory bronchioles or more distal airways. Approximately 20-40 

small vessels were selected and categorized into two groups (20-50 µm and 50-100 

µm in diameter). The wall thickness of each group was calculated respectively with 

the formula, [medial wall area/ total vessel area) × 100]%, as previously described [4]. 

For the assessment of small pulmonary vessel muscularization (under 100 µm in 

diameter), the extent of circumferential α-SMA-positive staining was categorized as 

nonmuscularization (N), partial muscularization (P) and full muscularization (F), as 

previously described. Briefly, full muscularization (F) was defined as a distinct 

α-SMA-positive staining throughout the vessel cross section (positive in double 

elastic lamina). Partial muscularization (P) was considered when at least half of the 

circumference of vessels showed α-SMA-positive[5]. Less than half of the vascular 

circumference showed positive staining was considered as nonmuscularization (N). 

30-50 randomly selected vessels (accompanied respiratory bronchioles or more distal 

airways) from 9 fields taken from 3 lung sections per animal (as described above) 

were assessed by experimenters who were blinded to the experiments. Frequency for 

each type of muscularization from each animal was presented as a ratio to total 

number of vessels counted.  

For the assessment of the vascular fibrosis in experimental PH models, 9 fields from 3 

lung sections per mouse were randomly selected and captured. The fibrosis area of 

each field was quantitatively analysed by the computer program ImagePro. 

All the assessments and analyses were completed by experimenters blinded to the 



experiments. 

 

Lung lipidomic analyses 

Lung tissue samples of SuHx EOS-deficient KO mice and WT control mice were 

harvested and processed for UHPLC-MS/MS, and the quantification was based on 

calibration curves. All oxylipins (oxidized fatty acids) and deuterated standards as 

internal standards were purchased from Cayman Chemical. Methanol (LC-MS grade), 

acetonitrile, isopropanol, acetic acid and formic acid were the products of Fisher 

Scientific. SPE columns (Strata-X) were bought from Phenomenex. Other materials 

were obtained from Shanghai Anpel Laboratory Technologies. The quality control 

(QC) sample was obtained by isometrically pooling all the prepared samples. The 

concentrations (C, µg/mL) of oxidized fatty acid in prepared sample (for 

determination) were quantified automatically, and finally output for quantitative 

calculation of each gram lung tissue samples of mouse in Excel with the following 

formula,  

Content (µg/g sample) =C×V/m 

where C is the concentration quantified in prepared sample (µg/mL), V is the volume 

of reconstituted solvent (µL), m is the weight of tissue sample (mg). 

Sample preparation and metabolic profiling were performed with standard procedures 

in cooperation with Phenions Biotech (Suzhou, China). 

 

Single-cell RNA-seq and analyses 

Lung tissues from control or SuHx mice were harvested and scRNA-seq were 

performed. The lung tissue was digested as described in flow cytometry. The digested 

tissues were neutralized with DMEM containing 10% FBS (Gibco) and filtered 

through a 40-µm cell strainer (Invitrogen) to obtain single-cell suspensions. Live lung 

cells were sorted in PBS containing 0.5% BSA using a 100-µm nozzle on a 

Moflo-XDP cell sorter (Beckman). Single-cell suspensions of both groups were 

loaded on a Chromium Single-Cell Controller (10X Genomics) to generate single-cell 

and gel bead emulsion (GEM). The single-cell sequencing library was prepared 

according to the instructions of the Chromium Single-Cell 3’ Library & Gel Bead Kit 



v2 (10X Genomics). The libraries were sequenced on an Illumina HiSeq X Ten in 

paired-end reads to enable approximately 50,000 reads per single-cell (Novo 

Generation Bioinformatics Technology Co., Ltd.). 

The 10X Genomics single-cell transcriptome sequencing data were filtered and 

aligned to the GRCm38 (mm10) mouse reference genome using the Cell Ranger 

software suite version 5.0 pipeline[6]. For further analyses and statistics, based on the 

barcode and gene expression matrix, single-cell data were quality controlled, 

log-normalized and scaled by the R package Seurat version 3.2[7, 8] with the 

following parameters: unique gene counts per cell >200, reads per cell >300, and 

percentage of mitochondrial genes <15%.  

Human lung cell atlas[9] with accession EGAS00001004344 was hired in further cell 

annotation analysis. Canonical correlation analysis (CCA) was performed to integrate 

mouse and human scRNA-seq data based on homologous genes between the two 

species and eliminate batch effect.  

The integrated data assay was hired for the further analysis, including liner dimension 

reduction: principal component analysis (PCA) and nonlinear dimension reduction: 

uniform manifold approximation and projection (UMAP). Unsupervised cluster 

detection algorithms were performed stepwise based on integrated data assay, during 

which the top 50 significant PCA dimensions were considered and resolution for 

cluster identification was set as 2. Annotation of each cell from human lung cell atlas 

were inherited, combined with markers of each cell types were considered as 

annotation to each cell cluster. 

 

Cell culture 

For mouse EOS culture, EOS were isolated and cultured as previously reported[10]. 

In brief, bone marrow cells were collected from mouse femurs and tibias, centrifuged 

for 10 min at 1000 rpm, followed by lysing red blood cells. Once red blood cells were 

lysed, the cells were suspended in 10 mL of PBS prior to cell counting. Cells with a 

concentration of 106 cells/mL were plated in a T75 flask and cultured in a basal 

medium containing mouse stem cell factor (SCF; 100 ng/mL, 250-03, PeproTech) and 

mouse Flt-3-ligand (FLT3-L; 100 ng/mL, 250-31L, PeproTech) for 4 days. On day 4, 

culture media were replaced with the same basal medium containing recombinant 

mouse IL 5 (10 ng/mL, 215-15, PeproTech), without SCF or FLT3-L. Half of the 



culture media were changed with fresh media containing IL 5 every other day until 

the Day 14.  

For primary mouse endothelial cell culture, primary pulmonary endothelial cells were 

isolated as previously reported[11]. In brief, lung tissue single-cell suspensions were 

obtained as described in flow cytometry. Cell suspensions were incubated with CD31 

microbeads (130-097-418, Miltenyi Biotec) for 15 min on ice. Then LS columns 

(130-042-401, Miltenyi Biotec) were used to collect endothelial cells positively 

labeled by CD31 microbeads via magnetic separation according to the manufacturer’s 

instructions. The isolated primary endothelial cells were cultured in endothelial cell 

medium (ECM; Sciencell). 

Primary mouse and human pulmonary arterial fibroblasts (PAFs) were purchased 

from Procell (CP-M012 for mouse PAFs; CP-H006 for human PAFs) and cultured in 

fibroblast culture medium (Procell, CM-M012 for mouse PAFs; CM-H006 for human 

PAFs). Mouse PAECs and PASMCs were purchased from Sciencell, cultured in ECM 

(Sciencell) and smooth muscle cell medium (SMCM; Sciencell), respectively. All 

cells were maintained in a sterile, humidified cell culture incubator at 37 � with 5% 

CO2. After reaching confluence, cells were passaged by using 0.05% trypsin-EDTA. 

3-8 passage cells equilibrated in serum-free medium for 24 h were used for all 

experiments.  

 

Cell stimulations 

Cells were serum-starved for 24 h and then pre-incubated and stimulated as described 

in the figure legends, with a single or combination of the following stimulations 

(unless specified differently in the figure legends).  

For mouse PASMCs, after 24 h of starvation, the cells were incubated with PDGFbb 

(10 ng/mL, 315-18, PeproTech), then with different concentrations of EOS lysates or 

supernatants (103, 104, 105, 106 cells/mL) for 24 h. GW9662 (M6191; Sigma-Aldrich) 

was used at 1 µM. Lipid derivatives 17-HDHA (33650), 14-HDHA (33550), 

12-HETE (34550) and 15-HEPE (32700) were purchased from Cayman and 

administrated at 5, 10, 20, 100 nM in an assay-dependent way. 

For mouse neutrophils and monocytes, after 24 h of starvation, the cells were 

incubated with 14-HDHA (10 nM) or 17-HDHA (10 nM) for 30 min. WRW4 

(878557-55-2, MCE) were used at 10 µM. 

For mouse and human PAFs, after 24 h of starvation, the cells were incubated under 



hypoxic condition, or incubated either with PDGFbb (10 ng/mL, 315-18; 100-14B, 

PeproTech), or TGF-β1 (10 ng/mL, 7666-MB-005/CF, R&D Systems; 100-21, 

PeproTech) for 24 h. 

 

Cell adhesion and transmigration assay 

For eosinophil adhesion assay, primary pulmonary endothelial cells were planted and 

cultured on 6-well plates to reach a density of over 80%. The primary endothelial 

cells were then co-cultured with 5×105 EOS /mL, with or without the stimulation of 

CCL11 (1 µg/mL, 250-01, PeproTech). EOS was labelled with 

5(6)-Carboxyfluorescein diacetate succinimidyl ester (CFSE) according to the 

manufacturer’s instructions (HY-D0938, MCE). After 30 min, culture medium and 

unattached cells were removed by washing endothelial cell monolayers with PBS 

twice. The numbers of CFSE-tracked EOS were counted manually in 9 randomly 

chosen fields using a microscope (DS-Pi2, Nikon).  

For neutrophil/monocyte adhesion assay, neutrophils and monocytes were isolated 

from mouse bone marrow or peripheral blood using discontinuous Percoll gradients 

(P9201 and P5230, Solarbio) according to the manufacturer’s instructions. 96-well 

plates were coated with mouse ICAM-1–Fc (2 µg/mL, 796-IC-050, R&D Systems) 

and blocked with 1% BSA for 1 h. Cells were then immediately plated and incubated 

at 37 °C for 10 min. Nonadherent cells were removed by PBS washing. The bound 

cells were stained with 0.4% crystal violet, lysed in 0.5% Triton X-100. The 

absorbance was measured at 595 nm.  

For neutrophil/monocyte transmigration assays, 5-µm-pore polycarbonate filters 

(3421, Corning) were coated with ICAM-1–Fc (2 µg/ml) and placed in 24-well plates 

filled with culture medium containing CXCL1 (1 µg/mL, 250-11, PeproTech) or 

CCL2 (1 µg/mL, 250-10, PeproTech). Cells were placed in the upper chamber 

followed by incubation for 1 h at 37 °C, then cells in the lower chamber were 

collected and counted using CountessII (Invitrogen). 

 

Cell proliferation assay 

The growth of PASMCs was measured using a Cell Counting Kit-8 (CCK8; Dojindo) 

according to the manufacturer’s protocol. Briefly, after 24 h of starvation, 5×103 cells 

were seeded in 96-well plates for different treatments. After 24 h, fresh culture 

medium containing 10 µL CCK8 solution was added, and the plate was incubated for 



1.5 h at 37 °C. The absorbance was measured at 450 nm and 570 nm. 

 

Cell migration assay 

For wound-healing assay, the assay was performed as previously described[6]. Briefly, 

PASMCs were planted and cultured on 6-well plates to reach a density of over 90%, 

the monolayer was scratched with a P200 pipette tip, and the edge was labeled with a 

traced line. After injury, the ablated cells were gently washed away with PBS. 

PASMC migration from the edge of the injury site was quantified by measuring the 

area between the wound edges before (wound area A0) and after recovery (healing 

area A24) using light microscopy and the computer program ImageJ. The wound 

closure area was calculated as follows: (migration area (%) = (A0 – A24)/A0 × 100).  

For Boyden chamber migration assay, an 8-µm-pore polycarbonate filter (3422, 

Corning) was used. The PASMCs were seeded at a density of 3×104 cells per well in 

the upper chamber of the transwell chambers in 24-well plates, and different 

stimulation medium was added to the lower chamber. After 24 hours, the upper 

surface of the membrane was washed with PBS and swabbed mildly with a cotton bud 

to remove nonmigrated cells. The migrated cells on the lower surface were fixed in 4% 

paraformaldehyde and stained with 0.4% crystal violet. The numbers of migrated cells 

per well were counted manually in 5 randomly chosen fields using a microscope 

(DS-Pi2, Nikon).  

 

ELISA 

Mouse serum IgE (88-50460-88, eBioscience), IgA (70-EK274-96, MultiSciences 

Biotech), IgG (70-EK271-96, MultiSciences Biotech) were measured according to the 

manufacturer’s instructions. Lung tissue IL5 (RK00037, Abclonal) and CCL11 

(70-EK2130/2-96, MultiSciences Biotech) levels were measured from tissue lysis. 

 

RT-qPCR 

Total RNA was extracted from the frozen lung tissues or cultured cells by TRIzol 

reagent (Invitrogen) according to the manufacturer’s instructions. The concentration 

and purity of the RNA samples were evaluated with Nanodrop. Reverse-transcription 

of the first chain was performed using a FastKing RT kit (Tiangen Biotech) according 

to the manufacturer’s protocols. The mRNA expression levels of genes were 



examined by RT-qPCR. The expression of each gene in this study was normalized to 

that of the reference gene. The primer sequences are shown in Supplementary Table 

2. 

 

Western blot analyses 

Cell lysates or tissue pieces were prepared by adding the lysis buffer supplemented 

with phosphatase inhibitor cocktail PhosphoSTOP EASYpack (04906845001, Roche). 

Nuclear/cytoplasmic extracts were acquired by using a Nuclear and Cytoplasmic 

Protein Extraction Kit (P0027, Beyotime) according to the manufacturer’s instructions. 

Protein samples (20 µg) were fractionated by sodium dodecyl sulfate-polyacrylamide 

gel electrophoresis (SDS-PAGE) using 12-15% polyacrylamide gels. Separated 

protein was transferred to a 0.45 µm PVDF membrane. After blocking in 5% 

milk/Tris-buffered saline-Tween (TBST) for 1 h at room temperature, the membrane 

was incubated with the appropriate primary antibody: β-ACTIN (AC026, Abclonal), 

α-TUBULIN (T6074, Sigma Aldrich), Histone H3 (17168-1-AP, Proteintech), 

Collagen I (ab254113, Abcam), 15-Lipoxygenase 1 (ab244205, Abcam), 

PhosphoStat3 (9131, Cell Signaling Technology), Stat3 (9139, Cell Signaling 

Technology), PhosphoSmad3 (9520, Cell Signaling Technology), Smad3 (9523, Cell 

Signaling Technology), PPARγ (2435, Cell Signaling Technology) at 4°C overnight. 

After washing three times with TBST, the membrane was incubated with 

corresponding HRP-labeled rabbit or mouse secondary antibodies (Invitrogen, 1:5,000 

or 1:10,000). Immunoreactive bands were visualized with Super Signal West Pico 

Chemiluminescent Substrate (Pierce). 

 

Statistical analyses  

All statistical analyses were performed using GraphPad Prism 9.0. Data are presented 

as mean ± standard error of mean (SEM). F test were used for equality of variances. 

For equal variances, parametric tests were used. An unpaired two-tailed Student’s 

t-test was performed to compare the differences between two groups. A one-way 

ANOVA with the Bonferroni’s post hoc test or two-way ANOVA with Bonferroni’s 

post hoc test was performed to evaluate differences between multiple groups. A 

P-value <0.05 was considered statistically significant. Randomization and blinded 



analyses were used whenever possible. 

 

 

 

 

 
  



Supplementary Table 
 

Supplementary Table S1. Demographic and clinical characteristics of PAH 
patients and healthy people. 
Feature Patients  

with PAH 
(N=123) 

Control 
Subject 
(N=119) 

Age at sampling, y 31.9 ± 8.1 33.5 ± 5.1 
Female: Male(ratio) 3.1:1 2.8:1 
NYHA functional class  N/A 
I 5/123  
II 50/123  
III 62/123  
IV 6/123  

Comorbid conditions  N/A 
Tricuspid regurgitation 8/123  
Arrhythmia 9/123  
Hypertension 14/123  
Hypothyroidism 5/123  
Hypohepatia 15/123  
Hyperuricemia 8/123  
Hyperlipidemia 4/123  
Hyperglycemia 2/123  
Sleep apnea syndrome 8/123  

Hemodynamics   N/A 
Mean right atrial pressure, mmHg 5.3±4.2  
Pulmonary capillary wedge pressure, mmHg 7.0±3.6  
Mean pulmonary artery pressure, mmHg 55.8±15.6  
Cardiac index 2.9±1.0  
Cardiac output, L/min 4.7±1.6  
Total Pulmonary Resistance, dyn·s·cm-5  1114.7±534.4  

6-min walk distance, m 424.4±98.3 N/A 
SvO2% 68.0±7.8 N/A 
NT-proBNP, pg/mL 1212.0±1153.8 N/A 
Creatinine, µmol/L 74.5±15.8 N/A 
Uric Acid, µmol/L 427.4±136.5 N/A 
C Reactive Protein, mg/L 2.89±2.7 N/A 
PAH therapy  N/A 
Prostacyclin analogue 6/123  
Endothelin antagonist 28/123  
Phosphodiesterase5 inhibitor 84/123  

Values are presented by mean ± SD. NYHA, New York Heart Association; SvO2, 
Oxygen saturation of mixed venous blood; NT-proBNP, N-terminal pro brain 
natriuretic peptide. Differences between groups were assessed by unpaired two-tailed 
t-test. 

 

 



Supplementary Table S2. Sequences of qPCR primers. 

Name  Sequence 
Il5 (mouse) Forward 5' AGCAATGAGACGATGAGGCT 3' 
 Reverse 5' GTACCCCCACGGACAGTTTG 3' 
Ccl11 (mouse) Forward 5' TCCATCCCAACTTCCTGCTGCT 3' 
 Reverse 5' CTCTTTGCCCAACCTGGTCTTG 3' 
Ccl24 (mouse) Forward 5' CGTGTTGCATCTTCCCCATAGATTC 3' 
 Reverse 5' GCAGCCTGGTAAAGCGTCAATA 3' 
Ccl26 (mouse)  Forward 5' TCGCTATGTCCTGCTGCCCTAA 3' 
 Reverse 5' CTGGACACAGAATTGCTTACCTG 3' 
IL5 (human) Forward 5'TGCTGATAGCCAATGAGACTCTG 3' 
 Reverse 5' ACCCCCTTGCACAGTTTGAC 3' 
CCL11 (human) Forward 5' GCTACAGGAGAATCACCAGTGG 3' 
 Reverse 5' GGAATCCTGCACCCACTTCTTC 3' 
CCL24 (human) Forward 5' TGAGAACCGAGTGGTCAGCTAC 3' 
 Reverse 5' TTCTGCTTGGCGTCCAGGTTCT 3' 
CCL26 (human)  Forward 5' GGGAGTGACATATCCAAGACCTG 3' 
 Reverse 5' CAGACTTTCTTGCCTCTTTTGGTA 3' 
Alox5 (mouse) Forward 5' TCTTCCTGGCACGACTTTGCTG 3' 
 Reverse 5' GCAGCCATTCAGGAACTGGTAG 3' 
Alox12 (mouse) Forward 5' CTCTTGTCATGCTGAGGATGGAC 3' 
 Reverse 5' AAGAGCCAGGCAAGTGGAGGAT 3' 
Alox15 (mouse) Forward 5' GGCTCCAACAACGAGGTCTAC 3' 
 Reverse 5' AGGTATTCTGACACATCCACCTT 3' 
Cox1 (mouse) Forward 5' GAATGCCACCTTCATCCGAGAAG 3' 
 Reverse 5' GCTCACATTGGAGAAGGACTCC 3' 
Cox2 (mouse) Forward 5' GCGACATACTCAAGCAGGAGCA 3' 
 Reverse 5' AGTGGTAACCGCTCAGGTGTTG 3' 
 
 
  



Supplementary Figures and Legends  
 

 
Supplementary Figure S1. Percentage of CD101- EOS subgroups in PH mice. 

A. Flow cytometric analyses of CD101-/CD101+ subgroups among EOS in lung 

tissues of control or PH mice (n=8 per group). B. Flow cytometric analyses of 

CD101-/CD101+ subgroups among EOS in peripheral blood of control or PH mice 

(n=8 per group). C. Representative flow cytometric analyses of CD101-/CD101+ 

subgroups among EOS in bone marrow of control or PH mice (n=8 per group). All 

data are shown as mean ± SEM. For A and B, differences were analysed by unpaired 

two-tailed Student’s t-test. **P <0.01. 
  



 

Supplementary Figure S2. Relative Il5, Ccl11, Ccl24, Ccl26 expression in lungs. 

Relative mRNA expression of Il5, Ccl11, Ccl24, Ccl26 in mouse lungs (n=5). All data 

are shown as mean ± SEM. Differences between groups were evaluated by unpaired 

two-tailed Student’s t test. ***P <0.001, compared with Ccl11. 
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Supplementary Figure S3. CCL11 expression in other cell types in mice. 

A. Representative images of CCL11 and CD31 immunofluorescent staining of the 

lung sections from control or PH mice. B. Representative images of CCL11 and 

α-SMA immunofluorescent staining of the lung sections from control or PH mice. C. 

Representative images of CCL11 and CD45 immunofluorescent staining of the lung 

sections from control or PH mice. D. Representative images of CCL11 and CC10 

immunofluorescent staining of the lung sections from control or PH mice. E. Relative 

mRNA expression of Ccl11 in mouse PAEC under different conditions (n=3 per 

group). F. Relative mRNA expression of Ccl11 in mouse PASMC under different 

conditions (n=3 per group). All data are shown as mean ± SEM. Differences between 

groups were evaluated by unpaired two-tailed Student’s t test. *P <0.05, **P <0.01, 

compared with untreated groups. Scale bar=25 µm. 

 



 
Supplementary Figure S4. Breeding strategy of EOS-deficient ΔdblGATA mice. 
A. Schematic diagram of breeding strategy of ΔdblGATA mice. B. Representative 

image of ΔdblGATA mice genotype identification by PCR. 
  



 
 
Supplementary Figure S5. Vascular collagen deposition of 

EOS-deficient/depleted PH mice. 

A. Representative images and quantification of Masson’s trichrome staining of the 

lung sections from WT or ∆dblGATA mice (n=8 per group). B. Representative 

western blots (top panel) and quantification (bottom panel) of Collagen I in the lungs 

of WT and ∆dblGATA mice with PH (n=6 per group). C. Representative images and 

quantification of Masson’s trichrome staining of the lung sections from isotype 

control or TRFK5 treated PH mice (n=8 per group). D. Representative western blots 

(top panel) and quantification (bottom panel) of Collagen I in the lungs of isotype 

control or TRFK5 treated mice with PH (n=6 per group). All data are shown as mean 

± SEM. Differences between groups were evaluated by unpaired two-tailed Student’s 

t test. ns for no significance.  
  



 
Supplementary Figure S6. EOS depletion exacerbated PH in female mice. 
A. Strategy for SuHx-induced PH in female mice injected with isotype control 

antibody or TRFK5 (control: n=5 per group; SuHx: n=8 per group). B. The 

percentage of EOS among CD45+ cells in lung tissues of isotype control or TRFK5 

treated female mice. C. RVSP of isotype control or TRFK5 treated female mice. D. 

RV/LV+S of the different experimental groups. E. Representative images of α-SMA 

and CD31 immunofluorescent staining of the lung sections from isotype control or 

TRFK5 treated mice. Scale bar=25 µm. F. Quantification of wall thickness of the 

pulmonary vasculature, for vessels of 20-50 µm and 50-100 µm in diameter, 

respectively. G. Proportion of non-muscularized (N), partially muscularized (P), or 

full muscularized (F) pulmonary vessels of 20-100 µm in diameter. H. The percentage 

of neutrophils among CD45+ cells. I. The percentage of monocytes/macrophages 

among CD45+ cells. All data are shown as mean ± SEM. Differences between 

multiple groups were evaluated by two-way ANOVA with Bonferroni’s post hoc test. 

*P<0.05, ***P<0.001 and ****P<0.0001 for TRFK5 versus isotype control-treated 

mice; #P<0.05, ##P<0.01, ###P<0.001, ####P<0.0001 for mice in control versus SuHx 

groups; ns for no significance. 
  



 
Supplementary Figure S7. EOS depletion exacerbated PH in rats. 
A. Strategy for SuHx-induced PH in rats injected with isotype control antibody or 

TRFK5 (control: n=4 per group; SuHx: n=6 per group). B. The percentage of EOS 

among CD45+ cells in peripheral blood of isotype control or TRFK5 treated rats. C. 

RVSP of isotype control or TRFK5 treated rats. D. RV/LV+S of the different 

experimental groups. E. Representative images of α-SMA and CD31 

immunofluorescent staining of the lung sections from isotype control or TRFK5 

treated rats. Scale bar=25 µm. F. Quantification of wall thickness of the pulmonary 

vasculature, for vessels of 20-50 µm and 50-100 µm in diameter, respectively. G. 

Proportion of non-muscularized (N), partially muscularized (P), or full muscularized 

(F) pulmonary vessels of 20-100 µm in diameter. All data are shown as mean ± SEM. 

Differences between multiple groups were evaluated by two-way ANOVA with 

Bonferroni’s post hoc test. *P<0.05, **P<0.01 and ****P<0.0001 for TRFK5 versus 

isotype control-treated rats; #P<0.05, ##P<0.01, ###P<0.001 and ####P<0.0001 for rats 

in control versus SuHx groups; ns for no significance. 
  



 
Supplementary Figure S8. Immune cell infiltration in lung of WT or ΔdblGATA 

mice.  

A. The percentage of CD19+ B cells in lung tissues of WT or ∆dblGATA mice 

(control: n=4 per group; PH: WT, n=5, ∆dblGATA, n=8). B. The percentage of 

CD3+CD4+ T cells among CD45+ cells in lung tissues of WT or ∆dblGATA mice. C. 

The percentage of CD3+CD8+ T cells among CD45+ cells in lung tissues of WT or 

∆dblGATA mice. D. The percentage of CD45+FcɛRIα+C-kit+ mast cells among 

CD45+ cells in lung tissues of WT or ∆dblGATA mice. E. The percentage of 

CD45+CD11c+MHCII+ dendritic cells among CD45+ cells in lung tissues of WT or 

∆dblGATA mice. F. Lung IgE levels of WT or ΔdblGATA mice with PH. G. Lung 

IgG levels of WT or ΔdblGATA mice with PH. H. Lung IgA levels of WT or 

ΔdblGATA mice with PH. For B-E, control: n=4 per group; SuHx: n=7 for WT, n=9 

for ∆dblGATA. For F-H, n=7 for WT, n=9 for ∆dblGATA. All data are shown as 

mean ± SEM. For A-E, differences between multiple groups were evaluated by 

two-way ANOVA with Bonferroni’s post hoc test. For F-H, differences between 

groups were evaluated by unpaired two-tailed Student’s t test. *P<0.05; ns for no 

significance. 
  



 
Supplementary Figure S9. Immune cells infiltration in lung of mice treated with 

isotype control or TRFK5. 

A. The percentage of CD19+ B cells in lung tissues of mice treated with isotype 

control or TRFK5. B. The percentage of CD3+CD4+ T cells in lung tissues of mice 

treated with isotype control or TRFK5. C. The percentage of CD3+CD8+ T cells 

among CD45+ cells in lung tissues of mice treated with isotype control or TRFK5. D. 

The percentage of CD45+FcɛRIα+C-kit+ mast cells among CD45+ cells in lung tissues 

of mice treated with isotype control or TRFK5. E. The percentage of among CD45+ 

cells CD45+CD11c+MHCII+ dendritic cells in lung tissues of mice treated with 

isotype control or TRFK5. For A-E, control: n=4 per group; SuHx: n=8 per group. All 

data are shown as mean ± SEM. Differences between multiple groups were evaluated 

by two-way ANOVA with Bonferroni’s post hoc test. **P<0.01; ns for no 

significance. 
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Supplementary Figure S10. H3cit immunohistochemical staining in lungs of PH 

mice. 

Representative images of Histone H3Cit immunohistochemical staining of lung 

sections from PH mice and positive control from bronchoalveolar lavage fluid of 

pneumoconiosis mice. Scale bar=50 µm and 10 µm. 

 

 
  



Supplementary Figure S11. 14/17-HDHA-FPR2 axis prevents neutrophil and 

monocyte/macrophage infiltration. 

A. Violin plots of the expression of Fpr2 among cell clusters in mouse. B. Violin 

plots of the expression of FPR2 among cell clusters in human. C. Numbers of 

neutrophils pre-incubated with 14/17-HDHA and WRW4 crossing transwell inserts in 

response to CXCL1. D. Numbers of monocytes pre-incubated with 14/17-HDHA and 

WRW4 crossing transwell inserts in response to CCL2. E. Adhesion of neutrophils 

pre-incubated with 14/17-HDHA and WRW4 to plates coated with ICAM-1-Fc. F. 



Adhesion of monocytes pre-incubated with 14/17-HDHA and WRW4 to plates coated 

with ICAM-1–Fc. G. Strategy for SuHx-induced PH in mice injected with vehicle or 

AC2-26 (n=4 per group). H. The percentage of neutrophils among CD45+ cells. I. The 

percentage of monocytes/macrophages among CD45+ cells. All data are shown as 

mean ± SEM. For C-F, differences were evaluated by one-way ANOVA with 

Bonferroni’s post hoc test. For H and I, differences were evaluated by unpaired 

two-tailed t-test. For C-F, ##P<0.01, ###P<0.001 and ####P<0.0001 for treated group 

compared with untreated-control group, *P<0.05 and ****P<0.0001 for other groups; 

ns for no significance. For H and I, *P<0.05. 

 
  



Supplementary Figure S12. Quantification of PPARγ and pStat3 in PASMCs  

A. Quantification of PPARγ in cytoplasmic and nuclear extracts of mouse PASMC 

treated with PDGFbb and different concentrations of EOS supernatant (equivalent to 

1×104, 1×105, 1×106 EOS per mL) for 24 h (n=3). B. Quantification of Stat3 and 

pStat3 in cytoplasmic and nuclear extracts of mouse PASMC treated with PDGFbb 

and different concentrations of EOS supernatant (equivalent to 1×104, 1×105, 1×106 

EOS per mL) for 24 h (n=3). C. Quantification of Stat3 and pStat3 in cytoplasmic and 

nuclear extracts of mouse PASMC pre-incubated with GW9662 (1 µM) or DMSO for 

24 h, then treated with PDGFbb and EOS supernatant (equivalent to 1×105 EOS per 

mL) for another 24 h (n=3). D. Quantification of PPARγ in cytoplasmic and nuclear 

extracts of mouse PASMC treated with PDGFbb and 14-HDHA, 17-HDHA (10 nM) 

for 24 h (n=3). E. Quantification of Stat3 and pStat3 in cytoplasmic and nuclear 

extracts of mouse PASMC treated with PDGFbb (10 ng/mL) and 14-HDHA, 

17-HDHA (10 nM) for 24 h (n=3). All data are shown as mean ± SEM. Differences 

were evaluated by one-way ANOVA with Bonferroni’s post hoc test. #P<0.05 and 
##P<0.01 for PDGFbb-treated group compared with untreated-control group; for C, 

*P<0.05 for other groups vs. EOS supernatant-treated group, for other panels, 

*P<0.05, **P<0.01 for other groups vs. PDGFbb-treated groups. 
  



 
Supplementary Figure S13. Smad3 phosphorylation in PDGFbb-treated 

PASMCs with or without EOS supernatants. 

Representative western blots of Smad3 and pSmad3 in cytoplasmic and nuclear 

extracts of mouse PASMC treated with PDGFbb and different concentrations of EOS 

supernatants (equivalent to 1×104, 1×105, 1×106 EOS per mL) for 24 h. 
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