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SUPPLEMENTARY METHODS 

Arthritis Score 

C57BL/6 mice were subjected to collagen antibody-induced arthritis and bleomycin-induced lung fibrosis as 

described in the Methods. Arthritis severity was blindly scored three times a week as previously described and 

scaled from 0 (no redness and swelling) to 3 (severe swelling encompassing the ankle and foot or deformity).1,2 

Each limb was graded, allowing a maximum score of 12 per mouse. 

 

Assessment of Cytokines in Bronchoalveolar Lavage (BAL) Fluid 

Isolated mouse lungs were lavaged with saline via endotracheal tube (1ml per lung). BAL fluid samples were 

centrifuged, and interleukin-1beta (IL-1b) and IL-6 levels were measured in 50µl aliquots of the supernatant by 

enzyme-linked immunosorbent assay in accordance with the manufacturer’s instructions (R&D systems, 

catalogue numbers: MLB00C, M6000B). 

 

CD148 overexpression in lung fibroblasts 

Isolated lung fibroblasts from control and RA-ILD subjects were transfected with pLenti-GIII-CD148-HA 

(catalogue number: LV278210) and empty vector (pLenti-GIII-HA) plasmids (ABMgood, Vancouver, BC) via 

lentivirus as described previously.3 Prior to isolation of RNA, stably transfected cells were selected by use of 

puromycin (10 μg/ml) for 7 days.  
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SUPPLEMENTARY FIGURES 

  

Supplementary Figure S1. The expression of PADs in RA-ILD lungs. (A) Control (n=4) and RA-ILD (n=6) 

lungs were digested and subjected to total RNA isolation. mRNA levels of PADI1, PADI3, PADI4, and PADI6 

were measured by RT-PCR. (B) Control and RA-ILD lung fibroblasts were digested and subjected to total RNA 

isolation. mRNA levels of PADI4 were measured by RT-PCR. Data are mean ± SEM. P<0.05; significant 

comparisons by Student’s unpaired t test. *vs. control. N.S. = not significant.  
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Supplementary Figure S2. PAD2 regulates citrullinated-vimentin in RA-ILD fibroblasts. Cells were 

transfected with scramble (Scr) or shPAD2 (n=3 per group) as described in the Methods. Cell lysates were 

analyzed by Western blotting to detect citrullinated-vimentin (cit-vim), vimentin, and GAPDH. Representative 

blots (A). Protein Densitometry (B, C). Data are mean ± SEM. P<0.05; significant comparisons by one-way 

ANOVA: *vs. Control fibroblasts+Scr, †vs. RA-ILD fibroblasts+Scr.  
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Supplementary Figure S3. Protein Densitometry. Quantification of band intensity of target proteins 

phospho-Akt (A), a-SMA (B), PAD2 (C), and CD148 (D) (corresponding to Western blots in Fig. 3A). Band 

intensities were quantified using ImageJ software and were depicted as the fold change ratio of band intensity 

to GAPDH. Data are mean ± SEM. P<0.05; significant comparisons by one-way ANOVA: *vs. Control 

fibroblasts+Scr, †vs. RA-ILD fibroblasts+Scr, #vs. RA-ILD fibroblasts+Scr+SDC2.  
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Supplementary Figure S4. CD148 overexpression does not regulate PADI2 mRNA levels in RA-ILD 

fibroblasts. Cells were transfected via lentivirus with empty vector or a CD148 overexpressing vector (pLenti-

GIII-CD148-HA) as described in the Methods. Cells were then lysed with Trizol to isolate total RNA. The mRNA 

levels of PADI2 were measured by RT-qPCR. P<0.05; significant comparisons by one-way ANOVA: *vs. 

control fibroblasts+Empty Vector.  
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Supplementary Figure S5. shSp1 downregulates Sp1 expression in RA-ILD fibroblasts. Control (n=4) 

and RA-ILD (n=4) fibroblasts were transfected with scramble (Scr) or shSp1 using lentivirus as described in the 

Methods. Protein levels of Sp1 expression were measured by densitometry from Western blotting. Data are 

mean ± SEM. P<0.05; significant comparisons using Student’s unpaired t test. *vs. Scr.  
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Supplementary Figure S6. Mouse model of pulmonary fibrosis in the setting of inflammatory arthritis. 

(A-C) Mice (n=7 per Saline group, n=10 per CAIA+Bleo group) were injected with mouse anti-collagen II 

antibodies (4 mg/mouse, i.p.) followed by lipopolysaccharide (50 µg/mouse, i.p.) induce inflammatory arthritis. 

Bleomycin (1 mg/kg) was intratracheally delivered to induce lung fibrosis. Hydroxyproline levels were 

measured at day 24 after arthritis initiation (A). IL-1b protein level in bronchoalveolar fluid (B). Arthritis score 

(C). P<0.05; significant comparisons: *vs. saline, †vs. Bleo alone, #vs. CAIA. Bleo = bleomycin. CAIA = 
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collagen antibody-induced arthrtitis (anti-collagen II antibodies + LPS). LPS = lipopolysaccharide. N.S. = not 

significant.  
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Supplementary Figure S7. H&E staining and protein densitometry of lung tissue from wild-type (WT) 

and syndecan-2 transgenic (SDC2 TG) mice subjected to collagen antibody-induced arthritis (CAIA) 

followed by bleomycin (Bleo) lung injury. (A) Mouse lungs were harvested and stained with hematoxylin 

and eosin on the same area shown for Trichrome staining in Fig. 4A. (B) Quantification of band intensity of 

target proteins a-SMA, PAD2, and SDC2 (corresponding to Western blots in Fig. 4D). Band intensities were 
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quantified using ImageJ software and were depicted as the fold change in the ratio of band intensity to 

GAPDH. P<0.05; significant comparisons by one-way ANOVA: *vs. WT/saline, †vs. WT/CAIA+Bleomycin.  
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Supplementary Figure S8. Interleukin-6 expression in bronchoalveolar lavage fluid (BALF). The protein 

levels of IL-6 in BALF (n=5 per group) of wildtype (WT) and SDC2-transgenic (SDC2 TG) mice were measured 

by ELISA. P<0.05; significant comparisons by one-way ANOVA: *vs. WT/saline.  
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Supplementary Figure S9. Original Western blot images from Figure 2.  
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Supplementary Figure S9. Replicates of Western blot images from Figure 2A.  
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Supplementary Figure S9. Replicates of Western blot images from Figure 2B.  
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Supplementary Figure S10. Original Western blot images from Figure 3.  
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Supplementary Figure S10. Replicates of Western blot images from Figure 3A.  
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Supplementary Figure S10. Replicates of Western blot images from Figure 3A. 
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Supplementary Figure S10. Replicates of Western blot images from Figure 3A.  
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Supplementary Figure S11. Original Western blot images from Figure 4.  
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Supplementary Figure S11. Replicates of Western blot images from Figure 4.  
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Supplementary Figure S12. Original Western blot images from Supplementary Figure S2.  
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Supplementary Figure S13. Original Western blot images from from Supplementary Figure S5.  
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Supplementary Figure S13. Replicates of Western blot images from Supplemental Figure S5.  
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SUPPLEMENTARY TABLES 

Supplementary Table S1. Primer sequences. 

 

Supplementary Table S2. Abbreviations utilized in the text. 
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