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Table S1. Top enriched gene function networks of the proteomic analysis from porcine coronary sinus blood obtained 3 days after MI. 

Enriched function 

networks 

Count % p-value List Total Pop Hits Pop Total Fold 

enrichment 

Bonferroni 

p-value 

Benjamini 

p-value 

FDR 

Inflammatory 

response 

52 16.25 5.55E-29 318 379 16792 7.245 1.45E-25 1.45E-23 9.84E-26 

Cell-Cell 

signaling 

44 13.75 1.15E-28 318 254 16792 9.147 3.01E-25 1.5E-25 2.04E-25 

Positive 

regulation of cell 

proliferation 

54 16.86 1.70E-26 318 466 16792 6.119 4.45E-23 1.11E-23 3.01E-23 

Monocyte 

chemotaxis 

22 6.86 1.19E-25 318 42 16792 27.660 3.11E-22 6.21E-23 2.11E-22 

Cellular response 

to TNF 

24 7.5 6.21E-18 318 110 16792 11.521 1.62E-14 1.35E-15 1.10E-14 

Neutrophil 

chemotaxis 

20 6.25 7.59E-18 318 66 16792 16.001 1.99E-14 1.53E-15 1.35E-14 

Cellular response 

to IL-1 

17 5.31 2.24E-13 318 71 16792 12.643 5.85E-10 2.93E-11 3.97E-10 

Lymphocyte 

chemotaxis 

12 3.75 1.47E-12 318 28 16792 22.631 3.85E-09 1.68E-10 2.61E-09 

Positive 

regulation of 

inflammatory 

response 

16 5 5.37E-12 318 73 16792 11.574 1.40E-08 5.40E-10 9.52E-09 

Negative 

regulation of 

angiogenesis 

13 4.06 1.55E-09 318 62 16792 11.072 4.04E-06 1.12E-07 2.74E-06 

MI, myocardial infarction; TNF, tumor necrosis factor; IL, interleukin; FDR, false detection rate 

 

 

 

 

 



Table S2. Network pathway genes. 

Enriched function networks Genes 

Inflammatory response RARRES2, S100A8, CXCR3, CXCL10, TNFRSF11B, TNFRSF11A, SERPINA3, SYK, KNG1, LTBR, IL27, 

ADGRE5, ACKR2, IL26, IL22, TNFAIP6, CCR7, PPBP, CCR4, CCR3, CCR2, NAIP, CCL1, TNFRSF21, 

CCL3, CSF1, CCL8, PF4, KIT, CCL5, CCL7, CCL26, CALCA, CCL24, TNFRSF1A, CCL22, CCL23, CCL20, 

ZAP70, THBS1, PTX3, CSF1R, BMP2, IL23R, CCL19, SMAD1, CCL15, EPHA2, CCL17, BMPR1B, 

IGFBP4, BMP6 

Cell-Cell signaling FGF18, INSL3, NAMPT, CCL3, PPY, PGF, CTF1, CCL8, TSHB, FGF12, POMC, CCL5, CCL7, SHH, CCL26, 

TGFB2, CXCL10, NOV, CALCA, CCL24, CCL22, TNFRSF11A, CCL23, CCL20, CTGF, LTB, FGFBP1, IL3, 

BMP3, BMP2, AVP, NTF3, ADGRE5, IL26, CCL15, IL22, CCL17, TNFAIP6, CD80, EREG, PYY, GDF15, 

MERTK, XCL1 

Positive regulation of cell 

proliferation 

NAMPT, FGF18, FGF8, PDGFB, PGF, CXCR3, PDX1, FER, GDNF, SHH, IL31RA, TGFB2, CXCL10, 

EPCAM, TNFRSF11A, CTGF, NRG1, FGF2, MATK, AVP, CST3, DLL1, IL6R, OSM, VEGFD, EREG, 

PROK1, F2, ERBB4, CTF1, CSF1, KIT, CALR, LIF, IGF1R, KRAS, PTK2B, THBS1, EGF, FGFBP1, CSF1R, 

IL3, FLT1, TNFSF4, NTF3, TGFBR1, TGFBR2, IGF1, KDR, LEP, NOTCH1, SFRP1, HBEGF, FABP1 

Monocyte chemotaxis CCL1, CCL3, FLT1, LGALS3, PDGFB, CCL19, CCL8, CX3CL1, IL6R, CCL5, CCL15, CCL7, CCL26, 

CCL17, CCL24, CALCA, CCL22, CCL23, TNFRSF11A, TNFSF11, CCL20, XCL1 

Cellular response to TNF CCL1, TNFRSF21, ICAM1, CCL3, ADAMTS13, CCL19, CCL8, CX3CL1, CCL5, CCL15, CCL7, CCL26, 

CCL17, CCL24, VCAM1, CALCA, CCL22, APOB, CCL23, SFRP1, CCL20, HAMP, THBS1, XCL1 

Neutrophil chemotaxis CCL1, CCL3, S100A8, LGALS3, CCL8, CX3CL1, CCL5, CCL15, CCL7, CCL26, CCL17, TGFB2, CCL24, 

CCL22, CCL23, PPBP, CCL20, TREM1, XCL1, SYK 

Cellular response to IL-1 CCL1, ICAM1, CCL3, CCL19, CCL8, CX3CL1, CCL5, CCL15, CCL7, CCL26, CCL17, CCL24, CCL22, 

CCL23, CCL20, SFRP1, XCL1 

Lymphocyte chemotaxis CCL24, CCL1, CCL22, CCL3, CCL23, CCL20, CCL8, CCL19, CX3CL1, CCL15, CCL26, CCL17 

Positive regulation of 

inflammatory response 

CCL1, CCL3, TNFSF4, S100A8, CCL8, CX3CL1, CCL5, CCL15, CCL7, CCL26, CCL24, TNFRSF1A, 

CCL23, CCR2, HSPD1, XCL1 

Negative regulation of 

angiogenesis 

GDF2, SERPINF1, CCR2, APOH, PF4, CXCR3, TIE1, DCN, SPARC, THBS1, EPHA2, CXCL10, ANGPT4 

 

 

 

 

 



Figure S1. Antibody array target list. 

 

RayBiotech Label-Based (L-Series) Human L507 Array Membrane Kit: Antibody array target list. 



Figure S2. Additional angiograms of the porcine MI model to highlight anatomical consistency. 

 

(A-H) Images displayed at baseline (left panels) and following balloon inflation distal to the first diagonal branch of the LAD (right panels). MI, 

myocardial infarction; LAD, left anterior descending. 



Figure S3. Structural Comparison of Human and Porcine TNF-α using ChimeraX (University of California, San Francisco) and BLAST 

(NCBI, Bethesda, MD). 

 

(A) Alpha fold was used to predict the three-dimensional structure of both human (AF-P01375-F1) and porcine (AF-P23563-F1) TNF-α. 

Matchmaker was used within ChimeraX to align the two structures. (B) BLAST was used to align the two sequence and determine homology of 

antigenic residues of TNF-α involved in Infliximab binding. Residues interacting with Infliximab are displayed in red. Method: Compositional 

matrix adjust. Identities:202/233(87%), Positives:215/233(92%), Gaps:1/233(0%). 

 

 

 

 

 



Figure S4. Protein data distribution density curves.

 

Protein data distribution density curves highlighting the difference between control (top row) and treated samples (bottom row).  

 

 

 

 



Figure S5. Protein array data in control and treated porcine coronary sinus samples collected from the great cardiac vein at 3-days 

postinfarction. 

 

(A) Correlation scatter plot of protein data in control and treated samples. (B) Principal component analysis based on all protein expression profiles 

reveals a good separation of control and treated samples. (C) Hierarchical clustering highlights the difference between control and treated groups. 

(D) Correlation heatmap confirms the difference between Treated and Control and similarity within each group. 



Figure S6. Coronary aspirate differentially expressed proteins. 

 

Top 6 differentially expressed proteins in the coronary aspirate samples are delineated with (A) Angiostatin, (B) Chemokine ligand 25 (CCL-25), 

(C) Angiopoietin like-4 (ANGPTL-4), and (D) Matrix metalloproteinase-3 (MMP-3), all significantly upregulated in vulnerable. (E) Neutrophil 

Activating Peptide-2 (NAP-2) and (F) Transforming Growth Factor alpha (TGFa) significantly downregulated in vulnerable. (G) Corresponding 

receiver operating characteristic curve (ROC) for each of the biomarkers provided, showing a high degree of correspondence with outcomes. 

 

 

 



Figure S7. Differential expressed proteins involved in the top 10 enriched function pathways. 

 

Individual genes involved in top 10 pathways. Overlapped genes are in charge of the crosstalk between different pathways. 

 

 

 

 

 

 

 

 

 

 



Figure S8. Heat map. 

 

 

Heatmap of 323 significantly differential proteins obtained from coronary sinus blood 3 days after myocardial infarction in infliximab-treated (n=4) 

and control (n=3) cohorts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S9. Representative histological cross sections. 

 

Additional representative histological cross-sections of pig hearts 4-weeks post infarction stained with Masson’s Trichrome to visualize collagen 

(blue) and myocardium (red/purple) in (A) Control (n=7) and (B) Infliximab-treated (n=4) cohorts. Scale bar represents 10 mm. 



Supplemental Video Legends: 

 

Video S1. Structural Comparison of Human and Porcine TNF-α. 3D reconstruction of the TNFa 

comparing human versus porcine structure and its infliximab binding region as defined in Figure S3. Best 

viewed with Windows Media Player. 

 

Video S2. Reconstruction of untreated porcine heart. 3D reconstruction of hearts using serial cross-

sectional histology documents a larger scar territory in the untreated porcine hearts versus those treated 

with infliximab. Cross sectional short axis images were digitally superimposed (26 slices for untreated 

heart) and given a 5 mm dimensional digital width in the Zeiss Zen software. Blue represents collagen 

and red muscle as per the Masson’s trichome staining pattern. Digitized images were rendered as a z-stack 

and a movie was generated from manipulation of the z-stacked image. Best viewed with Windows Media 

Player. 

 

Video S3. Reconstruction of infliximab-treated porcine heart. 3D reconstruction of hearts using serial 

cross-sectional histology documents a smaller scar territory in the hearts treated with infliximab versus in 

the untreated porcine hearts. Cross sectional short axis images were digitally superimposed (20 slices for 

infliximab treated heart) and given a 5mm dimensional digital width in the Zeiss Zen software. Blue 

represents collagen and red muscle as per the Masson’s trichome staining pattern. Digitized images were 

rendered as a z-stack and a movie was generated from manipulation of the z-stacked image. Best viewed 

with Windows Media Player. 

 

 


